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Preface
CP/M (Conlrot Program for Microcomputers) is i n s most widely used micro-

computer DOS (Disk Operating System) in use today. (1 is esiimated that it is running
on over 500,000 computers throughout the world It has been implemented on more
computers than 'any olher DOS; from the tBM, Xerox, and DEC desktop computers
to even Radio Shack and Apple personal comrxjtgrs and from systems as small
as 16Kof memory wth no disks, to systems whh several megabytes of memory and
tens of thousands of megabytes Df disk storage.

CP/M is supported by two user groups (CPMUG and SIG/M) which have
released over one hundred volumes containing almost 3.000 public domain pro-
grams lhat can be easily loaded and run on systems using the CP/M DOS Add
another 1..500 commercially available CP/M software packages and you have the
largesi applications software base in existence.

GP / M is the Drily DOS for miorooompeters that has stood the test of time. CP/M
was created by Or . Gary KJdall {PhO in Computer Scmnccl in 1973 while he was
working as a consultant to (he Inlet Corporation. Inter was designing a floppy disk
interlace to their 8030 microprocessor deveFopment system using one of the first
8" floppy disk drives Shugart had built Prior to this, all storage of development
software was done using a punched paper tape software storage system ( the Intel
Hex file format was developed specifically fur this paper tape storage) The paper
tape system, although very economical, wes proving to bo a very lime consuming
hindaranee to software development Gary was hired to create a high fevel software
development language for Intel. Intel had others working on a DOS program. The
result was lhat Gary wrote PL /M (Programming Language for Microprocessors},
Intei' s software development language. To test the performanceot PL /M he used it
to write a DOS which he naturally called ’CP/M". Intel decided 1o udopl the DOR
designed for them, leaving Gary to do what he wished with CP/M.

In 1976. after the inireduction of severalpersonal computers.Gary formed Digital
Research Inc. and licensed IMRAJ and Digital Microsystems, two small S- 100
computer manufacturers, to d-stribule CP / M for their SOflO -based systems wilh
hdppy disks. Needless to 'say these disk systems wore an immediate success.

Tarbell Electronics also offered a let for an 5-100 floppy disk controller card with
which he included CP/M, at no extra charge Thousands of computer hobbyists
bought this card and interfaced if to systems such as the M!T5 Aha,r fiflOO Proces-
sor Technology SOL and Polymorphic;̂ systems. Lifeboat Associates adapted
CP/M fur Ihe North Star system and several others increasing the universality of
CP/M. Lifeboat, with the help of computer hobbyists, alsc started the CP/M Users
Group (CPMUG) which enabled microcomputer users to Surmount Ihe many
problems involved rn implementing CP/M and writing CP/M software. A second
CP/M user group, Special Interest Group for Microcomputers (SIG /M) was
formed in 1979.

This book is a collection at CP /M oriented articles which were originally pub-
lished in MICROSYSTEMS magazine during the period January 1930 through
February 1982 ( Volume 1, No. 1 through Volume 3, No. t ). The articles provide an
in depth look al CP/M from the programmer 's viewpoint — namely the individual
who is writing soflware which will interface directly to CP/ M and the person who is
installing CP/M on systems for which configurations do not already exisl.

It is Iheretere not intended as a beginners book on CP/M. individuals who w.sh
to loam how to use CP /M may wish to consult ihe following books which are or. a
more introductory level;
J.N. Fernandes & R. Ashley, "Using CP/M, A Serf- Teaching Guide", pubishod

by John Wiley & Sons, inc , New York.
T. Hogan, 'Osborne CP/M User Guide' ' , published by Osbome/McGraw H>il,

Berkeley, CA.
R. Zaks, "The CP/ M Handbook with MP/M", publishedby Sybex, Inc.. Berkeley, CA .

D.E. Corlesf, "Inside CP /M, A Guide fur Users and Programmers", published by
Holt, Rinehart and Wfnslon. New York.
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The CP/M Public Domain Software Libraries
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-> f consider oneof CP/M's most impor-
tant advantages to be its huge public*

domain software base.There arepres-
ently two organizations which provide
this public-domain software at essen-
tially the cost of the media, postage
and handling. Together they provide
over 100 volumes (each volume is an
8” single density floppy disk) containing
well over 4,000 programs— some £0
Mbytes of software — that the con-
tributorshaveput Intothe publicdomain.

Most of the software is in source code
form. There are languages,applications
packages, utilities, games and much
more.

The libraries are run by the CP/M
User Group (CP/MUG ) and Special
InterestGroup/M(SIG/M).The primary
function of eachgroupi$ the gathering,
editing , cataloging, production and
distribution of these disks . Both also
have a printed catalog available. The
CP/MUG is operated as an adjunct of
Lifeboat Associates, an International
distributor of commercial software
Lifeboat maintains the group with the
assistance of the CACHE group
(Chicago Area Computer Hobbyist
Exchange),CACHE edits and catalogs
the software and compiles each volume,
while the CP/MUG collectsthe software
andproducesand distributes the disks.
The SIG/M is operated jointly by the
Amateur Computer Group of New

Jersey (ACG-NJ) and the New York
Amateur Computer Club (NYACC)
which is basedin New York City.These
two clubs have a joint membership of
close to £.000. with most using CP/M-
based systems. The SIG/M performs
all of the functions of collecting, editing
and distribution of their software.

Thetwogroups have similar operating
policies, distributing the disks to com-

puter clubs who in turn are responsible
for copying the software to supply
their local area. Neither group is
prepared to dealdirectly with individual
users. For example, the SIG/Mdepends
on a group of about a dozen hobbyist
volunteers to do alt the work on their
Own home systems, Hence, the SiG/M
will furnish disks to individuals only if
there is no distribution pointconvenient
to the user. A list ol the SIG/M distribu-
tion centers is included at the end of
this article. These groups generally
distribute both the CP/MUG and SIG/M
software. The general policy followed
by groups distributing the software is
to charge $1 per disk when the disks
are copied at meetings of the group.

Furthermore. most of this software is
maintained on-line on several hobbyist-
rundial-in systems across the country.
A caller using a modem and some
appropriate file transfer software (e.g.
the MODEM or MODEM7 programs in
the CP/MUG and SIG/M libraries } can
down-load the software directly into
his/her system. In fact, this is the
preferred method to overcome disk
system incompatibilities when the user

has a non-standard CP/M system. If
the user does not find the software on-
line,he can ask that the system operator
(SYSOP) load the software onto disk
For transfer at some future pre-arranged
time.

Even if you do not transfer software
from these on-line CP/M systems, it is
interesting to read theirbulletin boards
as they often contain very useful infor-
mation about user® ' experiences with
CP/M, MP/M and microcomputers in
general. A fisting of these remote dial-
in CP/M systems, and how to access
them, wiil be found in the May/June
1981 issue of Microsystems . If you are
interested in learning more about these
software libraries. I would recommend
that you first purchase a copy of their
printed catalogs so you can see what
software they have available The CP/
MUG library catalog is available from:
Lifeline Publishing Corporation, 1651
Third Ave. New York , NY 1 Q02B . The
catalog is 56 domestic. 511 foreign.

Also , they publish a monthly twenty
page newsletter which provides infor-
mation on Lifeboat and CP/MUG soft-
ware. The charge for the newsletter is
516/yr (U.S.. Canada & Mexico). 540
elsewhere. The NYACC ( New York
Amateur Computer Club) publishes a
200 page catalog which contains the
listings of both the SIG/M and CP/MUG
libraries. They charge 510 for domstic
orders and 516 for foreign. Order the
catalog from : NYACC-CP/MUG. Box
106, Church Street Station. New York,
NY 10008.
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The SIG/M publishes an infrequent

(Mlgmn which is carried On many of
the remote dial-in CP/M systems and
can therefore be read at no charge , A
lew of the systems even carry the
complete catalog on-line , however , 1
recommend that you purchase a copy,
as It is professionally printed and would
take a very long time to down-load the
catalog information. TheSIG/Mcolumn
is also printed in the newsletters of the
NYACC and ACG-NJ.

The coats of the disks are;
CP/MUG: 59/disk USA , Canada &

Mexico *12/disk overseas
SIG/M : 56/disk USA , Canada Si

Mexico International add $4,

If the the SIG/M disks are copied at
meetings of the ACG-NJ or NYACC, a
donation of 51/copy is asked for, Sav-
ings onpostage andhandling are avail-
able from the SIG/M if more than one
disk isordered. When dealing with these
groups you should allow 3-5 weeks for
them to ship. The SIG/M disks can be

ordered from: SIG/M, Box 97, Isetin,
NJ 08830 The CP/MUG disks can be
Ordered from:CP/MUG , 1651 Third Ave,
New York, NY 10028-

Note that both groups furnish their
disks also for North Star systems|DD
or SO). When using DO , one volume is
stored on two disks, for SD one volume
isstored on four disks. Lastly, the SIG/M
can also furnish disks in Apple ( single
densityI, Cromemco (5" & S'1 ), Micropolis
Mod-11 double density 5" and TRS-80-
l/ ll/lll forms
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SIQ/M Soltwara Distribution Groups1,
f

A13 s*a
Anchorage

Indiana
Ft WayneJc- b ft Evans

618 N Slreal^ I Cm?11r*y Pr >63t. I 21BV12.3- 1571
Frasluje MarkeiTS Corp
WBW . CQlis*LmBmri
GeOffl* Wiljnn. Indians[rolls S-Ttfll Syilemi

Grpgp - CHMUQ
wee 21« Sr.

ifiSQS

t:
Anisina

Uewcjy
Indianapolis 4021B

Thnmgis Oliver. Blue Hills CPMjG
BI-JC H -lls ftt

3632 7l .
S '- i r>tajsa;iiu«i1s

aocttydI Ca -Har-ia
feKCnd'dO Daw Mihnn CBBS^I 7IU64-3B19

iNiow England Ctunputar Sixuely
r .O. Bo* iaa
Nell Rosfcrtbury 5- 1 COClub
? Ocftr Fim

D173DRichamc.L Masan
San Di^gp Corrpylflf Sw -ffly

. 10i7 Park nil1 Land
J.R. Pendlev
Imperial Valley InFormal C-urnpclet fish:
P.0 U- D A ISB
Goftfor. French. I &I3£.5-42U9
Hcnwtirevn Computer Club
614 1Btr- Avenue
Jin: Ayers CBHS14’5JOKMM7a
Apple CPMUO ol3mah-Computer Users C-ihflarin
30i Poplar Si.
Bruce Kendall. ICO BUSS
334 A CiunilteCI

ub Cnblor
viotherlcad CorneulerCiub
Chaihfi FQ3?er. <9161392-2769
I’ascn!-‘Z UstfTS Group
S'IG-.M - Western Coast Hag.on
7952 C*Mdr Paikwiy
J-nhn Moorhead. 191617QH-1?4 95
Sacramemo Microcomputer li&eisGrCut
p O QOK 151Si 3
fioib Massey. C^. M users d CompuServe
Campus* ve
PO Boiettfl?
Kelley Smfth CtJa £.|BG5tf 27-9321
CP.M-NET. ';305|527-CiSia
3055 W;u:u Avp
Samuel Oanifli. SIEICOH Valley CFwnJG X D.C.
500 Macara Ave
Mdwaid SilOm-, Ternpli; Cily Cunpuinr Hnhhyists
Pfl Bu-kb??

l f
LMtlptpn 81*60l - fmperial Vall#\ 9S 251: ?

£ I£ Mai© Parkr ; Mn;h (jjn
Grosse Points 48230 Oav« Hardy, 1313|UHb<is:>j

T&thnicj: CB05.UliiMMI 27
736 Notre O^rpe. I3.1S>&-I&̂ '3C0Keith Petsrson. GBBS |3i3:i656-C 753
Hon Fowler, COBS 1313 i? J3-i90s

ris i 94^4Mill Vel -Fy

Royal Oak
WestlandMl Vinw 94040

& 5
Nevada Cily 9 5959I: F*t Missouri

Sr Louis John Taylor
£1 Louis Ajnri£ Cfirr.puler C-lUb

GByer Hoad

Caoia 'iiL-nl::' 95A23

i
!Sacranvole 95« Hi

New Jersey
lgnilir>i

i.

SlG/M-Main HO. CBBS «;2l3l |?7?- 16 ? 4
PO Box 97
Kev*n 0Conne ll, 16091461-415i
Bay Glirftkl |2D 1‘i?? ? £.Ui
M-crxipoli;CRMUGCf AOG-NJ
Bruce Haton CBBS <2G 11272- 1074
Sitin'M - CBB-S |30li2 7P 1
26 QrOsd
William ' 0u| • Chin 1.201 i77B-5idO
SIG/M - O-aeQlions/EdiLOi .'VP ACG;N J
1 77 Hadley Avu
Randy Rftilr . |?0 I lb3U-M?4V.
H- L.JG ACG-NJ
Sieve Leon. H (2C- 1 iaQ6- ib5B
7RS-BO SIG/M Lihmrir'.n.|?1?I40B - W i
2GC Winslpn Dr/ug
Wl;irty MichOlS IK)! 1361-7100
Steve TotM?D1 j9BB-7490
Apple Useri G roup AGG - KlJ
MiuhaeC Sullitvan. iGOO!7«!j- frtOT
Finfincial SoflWEl re
54 Grove SI
Mike Mitelski, OMJ#
PliilaxEitlphia ArpaO^mputer Sociely
577A Prnssjen A'.f- . Hp 3
Thorr̂ g tindsay.|?D 1ii946-9£l74
Seashore Computer Club
110B Rollick Av«
Dean Kelt:liner. ititlE) |0H3 ^b4 ?
RCA Wipri.jr.ompurflr Club
6H4U Pn n̂hciiHy Avv:

09030
5ar> Bernardino 0 2412

Riverstde
Finebrook

Sinr- Valley 93C65
CranfcsTiS

Sunnyvale B-1006
Clinton 07001

1ompk.! CilV ft 1 irHI.I

CKalham
Colei330

t HJIlL’Iun Cnrrside rant 07D 1DLeir' y TVsiel. Deilve-r Amaleur Gumckilur Society
W C:ipr i 'itrtt

00123

Fk:r:d.a
Hollywnml

Dover
PiSLatawayitaipr. Fernanda 1505)963-7393

s.julh nor da Cbrnpuktr Club
1331 NW / ? Avenge
Kichg'd rrenimpi. Coastal Computer C i.c:
K)5B5 119th St N.
Michael Seay Oiiuif-I Mirrncnnpuiei C ob
99!i L una Ti?rr ;!(>“:!

Haddcinl.ekJ OA033
33540L arqU

Wi1liamsLi.vwn IIHUH4rjijsviini 35'700

Ocean 07712
Gnuryia

Allanl.i i rtwis Vlpslny. A'isntn Ccrrpule' SOdeiv
H O He * an ? 7 !

anttlrt
J^nrisauken OB1GB

Hflwa.i
Honok. u

!
Vmlur Man. IfiMRî Sh 0̂^SC King St.

96326 New York
Flwtfiino: Hpnry Kce. 12121539- 2202

5tO.-M - Editor
New York AinnlKurCompiil̂ r Ckih
4? -24 Cpl.jfln S1
WHl^ni Njxon. RotJUrSlu^ RAMS
115 CIcKiriiiy Cviv̂
Cory Fishlun. Long Mend Comculer AbSd:-
B2 D«K Highway

I 1355
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Pulnrun Valley 10$7'9 Bryan Lewis NY Sorcerei-a UsersGroup

RD 3, Florence Road
Helmut Ripke. (914)739-3,794
Tronic Computer1 Club
935 frost Cbur!

Grafton 2369? David Holmps '4041096-5013:
Dig;i*l interest Group »rs Tictew-ji*-r> PeekshFi 1 C-566 P 0 Bo> 17DB

E.
k Wjsmngton

Bellevuel GflOrgn Clarv. .; 2Q6|454-Bfl?ti90004Ohio
Coptey

aylnn

NgrlhWflSl Compu ter Solely§ Charles Lems, C.D G
379 5. Nametown ft&3d
Richard Conn
4927 Woodward Park Drop

44321 307 10B1h Ave S.F\ Soaltle am'7 av<f Rabbin?4543? Ballard CP/M users Gmur.
SS51 ieth Ave NW

Oregon
Finland Wisconsin

Milwaukeet 97?l? Carl Townsend, (5031202-5035
Poriland CatnipLiter cMs
A I to N.E. AMrrwKJa

Rick Waftirvpk.CUBS i^14^74-L'09353213
flicks Computer Carrier |4 I <|\? 74-943h
^903 West Parkhill

• i

INTERNATIONALPmnflylvania
CSretold ieos& William Eamosl 12151399 - 1034

Lfl-high VaNey Computer Group
KO 1 . BOK 830. CBH5 J 21 5f3<tfJ-3937
SlStfi Rinfcijnas

Sumner Av(r
h-aaaan Ekfoyyat
?56 Bank St
Claries FiSher, Erie Com-Suler Club
5520 Herman OriVC
Jim Wooieey. |215)M3 5S0fc
Delaware Valley Compiler Club
5 Stone HiM

j
Australia

Mylrte Bn ok1 5DB4- Antfiony B-Smylord'! CFMUG gl South AustrislmWhilRihaH lfioii-i
Cross RoadI

\ SBVnf.klpy 15143

3 y. Canada
Rctpina

Eri* 16509
54Vfly 7 yob stek R O M S4 .

New Hope 19 MrsyHii.ik? fii.iaO>
V6B3ADVanceuvpr Dsvc Bcwerrran* PO eosAATet

Toronto M5G1KB HJ Dunn. 5763:*it CP.-'M UG cl Oniario HYDROIf -**- 1 !a TBhas
Pdnu 73(1University Avfi75075i Fr<yjPigtman !314>5^5034

?3?0 Hoatflt: Hill Ling
Jgrry AmtirfliE;
Ambruiei Associates
2165 .Augusta
Al Whrtngy. i ? 13|40a- 1750
SIG/M - South Ctintrttl
?0Ci3 Hammerwood

Nethrri*nds
Rmterdan-

i Hcdilon ? TO? Hank RiarfchQUd-;K
CP.' M Groep
Heaae/skamp 4
3C35 SMi Missnuri Cl?y 77409

1 Venezuela
Qa-r3C3S- 1C01A HangEiaufliir

Ca-ar-n? Cc-mputei Club
Aparlado 00394

l Viigjnia
McLean 22101 flobprt reeter . { 70^p.S$- 1745

Metro Wfl45irt(]rn.n CPMUG
5410 Furlufig Road
Jack Williams
Micrrjcnmcpjier Investors Assoc
902 Anderaan DriveA.C. Weaver
School Engineering
ThOVlOri Hall
U ftivarsity e?1 Virginia
William Higgs, C7C-3 |70n-5D43
Waatungro* Arpp TRS-BO U-sers
1715 Hohinwood Drive
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Remote CP/M Software Exchange Systems
Sol Libes
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executes to put the system into the
file transmit/receive mode of operation
Files can then be transferred between
the two systems.

In addition to the RBBS and RCPM
systems, file access facilities are avail*
able on the COMPUSERVE time-
sharing system. Although not free, it
does provide another means for obtain-
ing much publicj.domain software. This
system is part of COMPUSERVE’S
MICRONET service and is operated
by three volunteers (see listing).It also
includes a very active CP/M bulletin
board. What is particularly interesting
about the bulletin board system is that
it includes technical representatives
from MicroPro, Microsoft, Magnolia
Microsystems, Tandy, and several other
software and hardware suppliers. Users
of the bulletin board can send mes-
sages directly to these companies and
receive help directly. Not only that,
one can read the messages going back
and forth between these people
most interesting!To access the CP/M
bulletin board on MicroNet enter (at
the command level prompt ) "GO CIS-
28' ' and then‘R SIGS(CP-MiG),"

The following list is a highly con-
densed version of .a list of RBBS
systems I downloaded from the RBBS
system in my local area

In the previous section. I de-
scribed the wealth of CP/M-based
software that is available in the public
domain via the CPMUG and SIG/M
user groups, at very low cost, in fact
most of this software, if not all of it, is
in many instances available free of
charge ( if you do not count the cost of
a phone call).

In addition to this software being
available from the groups directly and
from many local user groups (listed in
the last issue) this software is available
directly over the telephone line.There
are a targe number of computer
systems operated as ' remote' CP/M
systems. They usually refer to them-
selves as either RCPM ( RemoteCP/M)
or RBBS ( Remote Bulletin Board
System ). These systems are operated
mostly by individuals who donate their
time, effort and their systems to the
distribution of public domain CP/M
software.

These systems operate primarily as
bulletin board systems.Some cater to
specific interests teg , C language,

technical support , etc, ). Some serve
as a means for micro users in a local
area to stay in touch.

In addition to their bulletin board
functions, these systems all have facil-
ities lor uploading and downloading

files. Many of these systems maintain
several megabytes of files on-line
always available to callers To access
these files and down-load them the
caller just calls into the system (rarely
is a password requiredI and follows
the procedure that allows him to use
the system as a standard CP/M system.
A menu i$ usually given to guide the
user .

Once the caller is into the CP/M
system he can examine the directory
of each disk on the system. To transfer
a file, the user must use a transmission
protocol that has become a standard
on these systems. The protocol was
Created by Ward Christensen when he
and Randy Suess created the first
Bulletin Board system to go into opera-
tion. The protocol transmits files in
128 byte blocks, with a checksum at
the end oF the block.

The receiving system checks for
errors, and if any are found sends a
code back to the transmitting system
to retransmit the block. This protocol
is part of the MODEM program written
by Ward and placed in the public
domain via the CPMUG library, Sub-
sequent versions, with enhancements,
will also be found in the SIG/M library.

The RCPM/RBBS system has a pro-
gram called XMODEM which the caller

i

{
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An Introduction to CP/M — Part 1
Jake Epstein
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CP/M Is an operating system written to run on 3080/
6085/280 based microcomputers. It was written and is
currently being supported by DIGITAL RESEARCH,
PO BOX 579, PACIFIC GROVE, CALIFORNIA 93950.
Their phone Is 408-649-3896, Also there is a users group
that provides a vehicle for the exchange of software,and
currently, it has a quite large and varied list of languages
and utility programs written to run under CP /M. There
have been several versions of CP/M with the most current
being ver. 2.0, and although at present I do not have this
version, I will be getting it in the near future. The system
that I have now isversion 1.4 which DIGITAL RESEARCH
continues to market and support. The prices that Ihave at
this writing are $100 for ver. 1.4 and $150 for 2.0 which
includes a FLOPPY DISKETTE andcomplete documenta-
tion.

writing drivers for his/her system configuration. This is
made possible because a group of roulines that comprise
an area of (he system called 'BIOS" (BASIC INPUT
OUTPUT SYSTEM} is implemented when the user first
gets CP/M up and running, and then the operating system
calls this area when it needs to do any I/O. Thus many
combinations of terminal ports and disk controllers can
be used. Currently, there are many disk controllers heing
manufactured, and several worthwhile articles could be
written for this column by users of different boards.I have
the TARBELL interface, and in a future column, I will
discuss the board and my problems in getting it up and
running. There are four other areas in the memory map
of the system that I wilt mention here. BDOS (BASIC
DISK OPERATING SYSTEM} has routines that are used
by the System to access its system disk drives and thus
provides for file management.
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I In the past , CP/M has been Jimitad to run mainly on 6

inch and 5 inch "fJoppissT for although there have been
tape versions, the majority of U3e has been with disk-
based systems. One of the abilities of ver.2.0 is hard-disk
compatibility which opens up the possibility of tremen-
dous mass memory capability on amicro-computer. More
on this in future articles, CP/M uses J,SOFT-SECTQRM
IBM 3740 format diskettes which store approximately
250,900 bytes of data in single density format on 8 inch
disks and 70,000 bytas on the 5,25 inch variety , but double
density is available on both systems and quad density is
available for the 5.25 inch type. Thus, with a 4-drive dual-
density system (DUAL REFERS TO THE ABILITY TO
READ BOTH SINGLE AND DOUBLE DENSITY) the
mass-memory size is 2 megabytes on 8 inch diskettes.
Such large memory capability is simply incredible when
one considers computer size and price tag.

What really makes this operating system so attractive
for small system users, however, is that it is hardware
Independent in that once a user has it running, he/she can
use CP/M software without having to interface it by

f
SEARCH FIND A PARTICULAR FILE BY NAME
OPEN
CLOSE

b .
PREPARE A FILE FOR OPERATIONS ON IT
CLOSE A PREVIOUSLY OPENED FILE£

R RENAME GIVE A FILE A NEW NAME
READI- BHING IN A RECORD {1 SECTOR/128

BYTES) OF A FILE
STOHE ON THE DISK ONE RECORD IN AN

OPENED FILE
SELECT CHANGE THE LOGGED ON DISK DRIVE

t i WRITEr. | -~
fc!
L

DIGITAL RESEARCH also uses the term FDOS
(FLOPPY-DISK OPERATING SYSTEM) which is actually
the combined areas of BIOS end BDOS. The CCP (CON-
SOLE COMMAND PROCESSOR) can be compared to a
keyboard monitor, for the user converses with the
operating system via this area hy using the command
syntax of QP/M.In other word3, the operatorcanaccomp-
lish various tasks such as list a directory of files on a disk,
or execute a program file on a disk simply by using the
terminal that Is logged on the system.Finally, there is an
area Of memory that is used by programs that run under
CP/M.
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An Introduction to CP/M — Part 2
j.

Jake EpsteinL '

y - Fife Structure and Command Syntax
l In my last article, I discussed the basic memory map of

the CP/M ver. 1A operating system plus the dialog thal
occurs when the system f? initially “booted up". In this
article I will be discussing the command syntax of CP/M,
basic file structure, and FLOPPY DISKETTE mapping,

To begin, I witi describe the layout of the FLOPPY
DISKETTE so that terms and concepts that I use later will
be clearer to those who are not yet familiar with this
storage device. Also, for the sake of clarity and to prevent
confusion, I will (Irnil the discussion for now to a inch,
single density diskettes. The diskette is a thin magnetic
disk made up of material similar to that used in audio
recording tape, and is housed in a square package that
gives the disk both protection from dirt and support.
When placed in a device known as a DRIVE, the disk
rotates 360 times every minute and data is read from
and written to the diskette via a read/record head that
moves in and out depending on information supplied by
host computer or device. What has made the floppy
diskette so economically viable is that when actuated,
the head comes in contact with the revolving magnetic
material thus eliminating the mechanical difficulties
associated with hard disks where heads have to be
extremely close to the medium but cannot touch due to the
injurious effects of abrasion. This is not to say that
abrasion is not a problem for diskettes, for they can
eventually wear out through normal use and dirt con-
tamination.

Of special Interest to CP/M users is diskette layout.The
8 inch variety contains 77 TRACKS which are actually
concentric circular areas on the disk. When disks are
Initially formated, these tracks are laid out, thus read/
record head alignment witi prove very imporiant for
accuracy of data transfer. When a drive is commanded to
read or write a certain track, the read/record head moves
in or out ( alsoknown asSEEK) tofindthe speclfictrack . In
order to calibrate the drivo, the head will perform a seek
TRACK 0 upon system reset, and thus, all movement of
the head can be monitored by software, The track at the
outside edge ol the diskette is track 0 whereas the inner-
most track is number 76. Each track is divided into 26
SECTORS thus the total number of sectors on thediskette
is 77 T 26 or 2602, In order to locate specific sectors, the
first sector of each track, sectord, is indicated visa hard-
ware indicator which senses a hole in the diskette, the
INDEX, Other than TRACK 00, and the INDEX, the type of
diskette used by CP/M, SOFT-SECTORED FORMAT,has
no other hardware indicators of sector and track location,
and thus alignment of the read head coupled with data

encoded on the disk during FORMATTING aid in sector
location.

There is a type of diskette that has a series of 32 holes to
indicate sector location. These HARD SECTORED
FORMAT diskettes are incompatible wilh CP/M and
should be avoided even though they can be made useable
through formatting tricks. Each sector of a properly
formated diskette contains both areas for data ( as stored
and retrieved by the user ) and areas for identification and
error checking, ft is beyond the scope of this article to
discuss formatting, but investigation of the references
appended to this text will provide information on this
subject. For now , all oneneeds to know Is that each sector
contains the track number, sector number, an area for the
storage of 128 data characters (BYTES) and a CRC
(CYCLIC REDUNDANCY CHECK) location to aid in
detecting errors. Thus the available storage on each disk
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77 JRKS ' 26 SECTRS/TRK * 126 BYTES/SECTR- 256 256 BYTES.

tFor the uninitiated, a byte is a standard data size of the
computer industry which is 3 bits long and represents
256 different BlNARY or base 2 numbers. These numbers
as stored on diskette can either represent numeric data,
special codes such as machine instructions, or alpha-
numeric characters in the form of the 7 bit ASCII code.
Because diskettes ere organized as discrete data
structures, the 20D2 sectors, special characters and/or
identification headings are not needed within the data to
aid in its exchange. Thus in contrast to sequential storage
systems such as MAGTAPE or PAPER TAPE, the disk
operating system can handle large streams of data with-
out needing to check for beginnings and/or endings. The
disadvantages of disk systems is thal the minimum num-
ber of data bytes that can be read or written at any one
lime is dependent on sector size, in contrast , serial sys-
tems, such as MAGTAPE, can read/write one character at
a time even though this is rarely done. A result of disk
storage is that there will be times when storage space will
ba wasted, for the amount of data stored may not use up
an enllre sector. An advantage is that having discrete
structure allows for random access to files and/or parts of
files. In other words, to access a file on a taps,one has to
read the entire tape to find the desired data or start of
data whereas in disk systems, data can be seen as a series
of physical locations. Finally, the term used for the data
stored in a sector (123 bytes) is RECORD: thus a record is
128 bytes in CP/M. Also, the term FILE is used to des-
cribe a set of data. In other words, the binary data that
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This area. the TPA (TRANSIENT PROGRAM AREA),
begins at memory location 0100H, and programs are
written by the user to runso that they can access areas of
BDOS, BIOS, and CCP to use routines already present
in the system.Programs accomplish this through various
“SYSTEM CALLS" and thus as f stressed above, a pro-
gram that uses these calls can be run on any CP/M sys-
tem, Finally, there is an area from 00H to OFFH that pro-
vides for buffers and system memory registers (special
storage areas) that are used by the operating system.
Below i3 a memory map of a 16K CP/M system based on
an INTEL MDS system BIOS as provided in DIGITAL
RESEARCH' S documentation.

In the memory map. TBASE. CSASE and FBASE repre-
sent the memory address of the start of each area.TBASE
is always equal to 0500 but CSASE and FBASE change
with different sized systems, Systems can be made larger
or smaller according to the amount of main memory or
other considerations, but actually the memory map stays
essentially the same with only the TPA changing in size
for different versions, One final note on the operating
system map is that a program may overlay the CCP or
FDOS. What this means is that once the program Is loaded
from disk, It may use areas of memory previously
occupied by the GCP or FDOS as long as they are not
needed by the program.

On power up, the operating system is either entirely or
partially ioaded into memory from a CP/M system diskette
via a bootstrap loader sequence. Any diskelle that has the
operating system on it and is in drive 0 is called the
“SYSTEM DISKETTE", and if you have a multiple drive
system, only the 0 drive needs to have the operating
system on it. Tracks 0 and1 contain the operating system
while a directory of all the files on a disk and their loca-
tions and the data files are found on the other tracks (2-76
on 8" disk t>r 2-35 on5.25"disk ) . Sector 1 track 00, the very
first sector on the disk, contains a loader program, which
when placed in memory from 00-7FH will bring in the rest
of CP/M when executed. In order to read sector 1, track 0,
a bootstrap loader is used that can either be toggled in vie
a '‘front panel'1 or burned Into a HOM and executed. In my
system which uses a ROM bootstrap , the entire process
lakes less than 5 seconds, In some systems,different from
mine, the BIOS or parts of BIOS suchas diskI/O is placed
in ROM also. The BIOS contains boot programs to bring
CP/M back in after a program has run, thus after
executing a file, if BIOS is not altered, one need onty
execute the area of BIOS used to bring in the system.
Location DOOH in memory is reserved fora jump vector to
this boot routine, thus to bring in CP/M, all one has to
do is to jump to location 00H. if BIOS Is altered however,
the entire system has to be rebooted from the stalling
point using a computer reset command to get control via
either a ROM monitor, or a CP/M bootstrap that is
initiated on reset. The main advantage of jumping to
location O0 and nol reseting the computer is that the
former procedure wilf not alter the TPA or in other words,
the memory located from 100H to DBASE ( start of CCP).
Once back et command level, the user may then save a
memory image of the TPA that may be examined,
modified, or executed at a later time.

I have included the following literal flowchart to help
summarize what happens when CP/M is brought in on a
system after power up.

In my system which uses the "TarbeO" controller and
BIOS, the following dialog occurs:

TARBELL 36K CPM V1.4 OF 11-13-78
2SIO VERSION.
HOW MANY DISKS? 2

R.

!I
i

6f-. '

A>
f Inthe above, 36K is the CP/M memory size, VI.4 stands

tor version 1.4 of CP/M, and 2SI0 VERSION Is the type of
I/O board used In my system, ! typed in 2 to the question
"HOW MANY DISKS?” becauseIcurrently have twodisk
drives, and finally the prompt "A>" signifies that drive
"A" (drive 0) is the currently loggedon disk. Also,memory
locations 00-02 contain (C3 03 8A) which is the jump to
the boot routine in BIOS as mentioned above, and
locations 05-07 contain (C3 03 7D) which is the jump to
BDOS to service system calls All values are in hexa-
decimal .

Hopefully, the above text will give an Idea of the
structure and initial workings of CP/M on power up and
reset.
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comprises a program such as a text-editor would be
stored on diskette as a file, or. the text to this article could
be stored as a file.

At this point I shall change the subject and discuss
COMMAND SYNTAX. First of all, when the entire
operating system is in main memory, communication rs
usually accomplished via a CONSOLE device such as a
CRT terminal or video-keyboardinterlace. Through some
hardware and software manipulation, however, other
devices such as modem boards lor communication over
telephone lines or card readers for BATCH style pro-
cessing can be used. The subsystem ol CP/M that directs
and processes this dialog is ihe CCP (CONSOLE COM-
MAND PROCESSOR) , and it does so by forming an inter-
face between the user implemented INPUT-OUTPUT
routines found in BIOS (BASIC I/O SYSTEM), and file
handling routines found in BOOS, (BASIC DISK
OPERATING SYSTEM). In a luture article, I will discuss
BIOS handler modification lor different hardware con-
figurations, and user access of BDOS routines for
generation of hardware independent programs (hat can
be run on any CP/M or equivalent system.

Conversation when CP/M is in the COMMAND MODE
(communicates via CCP with console device) occurs via
uppercase alphanumeric characters and CONTROL
functions. The lowercase alphabet is accepted, but it is
converted to upper case before processing or storage,
and thus user programs that leave lowercase characters
in areas that are used by CCP. i.e. file names, can cause
dilficulties later. Also important to note is that all text rs
buffered until a carriage return function is received at
which time a linefeed is sent to the console and then the
command text is interpreted and executed When a
character is typed at the keyboard, it is read and then
transmitted or ECHOED back to the screen Or printer ol
the console. A BUFFER is an area of temporary storage
that can be found anywhere information needs to be
held, and the area of system memory in the CP/M memory
map reserved for both console and disk file buffering is
location 08QH 1o OFFH. Thus a text string of 126 char-
acters can be entered before the buffer Overflows causing
an error to occur. When this happens, the entire text as
typed in will be automatically sent totheconsolefoliowed
by a and when the CCP does not understand a com-
mand due to a mistake in syntax or other error, the same
type of echo of text occurs.

The following list of special characters are reserved
and are Only used in certain situations:

: = ? [ )

The functions Implemented via the CCP are almost all
file handling in nature, whereas other functions such as
memory modify or single step program execution are pro-
vided Tor in utility programsthat run under, CP/M.Several
of these are provided by DIGITAL RESEARCH on the
original distnbulron diskette with the CP/M operating
system, while others are available as separate software
packages. The standard CP/M utilities will be discussed
m future articles

As discussed above, since floppy diskettes are organ-
ized as a senes of discrete records, then special char-
acters such as SQH (START OF HEADING) or FS (FILE

SEPARATOR) and/or identification headings that are
required to monitor sequential or continuous data
streams are not required. However, in certain file types,
CP/M utilizes procedures and conventions used in other
systems. Below Is a lable of four type of files used by -
CP/M:
BINARY

f
k

l -
Used for storage of MEMORY IMAGES
of programs in machine code.

Used for text or source programs, An
EOF (END OF FILE) separator is used
after last character . In CP/M this Is a
control-t (01AH)

Byte values of 6 bits are converted to
two hexadecimal values each of which
represents one 4 bit nibble. Each
nibble value is stored at an ASCII
character.

RELOCATABLE Used by certain assemblers or com-
pilers. This Is a special coding of
machine programs that can be made to
run at any memory location by using
linking utility programs.

In the above file types binary is the most compact and
tan Include any kind ol data. What is meant by memory
image is that the fife is a copy of a block of data as it
appeared in computer memory thus giving the user the
ability to replicate a memory state at a future time after
the computer has been shut off or the memory changed.
The reason why art EOF is used with ASCII tiles is that
this gives a method for retrieving an exact copy of a
stored file as to length, for without this feature, the file
would have to include all of the dala that was unused
from the Iasi sector as explained above, Hex formal is a
very versatile data type tn that soltware generated checks
sums can be incorporated into Ihe file giving a means for
error checking and correction. This however, causes con-
siderate software overhead and requires a great deal more
storage space than other dala types. Because Hex format
can be confusing, below is an example ol data as repre-
sented by different data types and hex format .

165 Decimal = 1010 0101 Binary - AS Hex -

0100 0001 Binary = 41 Hex = ?? ASCII
0011 0101 Binary - 35 Hex - ?? ASCII

In the above the hexadecimal equivalent of the number,

AS, is stored as ASCII codes so immediately it should be
apparent that hex files will be at least twice as long as
binary fifes. Checksums are generated in different ways,
hut usually all the dala bytes in a BLOCK (a sub unit of a
file usually associated with large storage devices like
mag tape) are added together and then an adjusted
number is stored in a non-data area of the lile. When files
are read and the stored checksum isdifferent than theone
generated, then an error has occurred. -Some software
systems have the means to correct errors. At present,
CP/M can only detect errors by usinghardwaregenerated
CRC (CYCLIC REDUNDANCY CHECKS) which are
generated in a similar manner to checksums, but error
correction is not available. Thus, using file types Ihat use
checksums can prove useful lor increasing reliability of

iv
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b disk storage. It should be mentioned that actually, CRC
errors are detected by routines in BIOS, so that different
disk controllers handle the errors differently ,

CP/M uses a special file called the DIRECTORY to store
pointers to file locations on the diskette. The directory
files are located in 16 sectors on track 02.After a great deal
of searching, I found that the following list of sectors
contain the directory file on (rack 02:

sectors 1, 7, 13, 19, 25 . 5, 11, 17, 23, 3
9, IS, 21, 2, 8, 14 (decimal)

Secondary names are used to indi-cate certain types
of fries, and thus the CCP and/or utility programs
determine the data lypa of the fife. For example, as I shallexplain in the next articles,a file with the secondary
name of COM can be LOADED into memory and than
EXECUTED as a program. DIGITAL RESEARCH has
reserved several secondary names for use in the operat-ing system, but as software becomes more available and
diverse, new reserved secondary names are added to the
list. Of course, the user can use any secondary name
that he,'she desires, but if he/she uses a reserved name,
then the file should fit the criteria of that file type Below
is a listing of the most used reserved secondary names:
NAME DATA TYPE

BINARY

? can_

f
r;

The reason that the sectors are not in order, i.e. 1, 2, 3
etc., is that SKEWING isused to make readingand writing
as efficient as possible. When two sectors are close
together, hardware and software may not have time to
identify and read/write the second one after doingso with
(he first before it slips by. In this situation, the system
has to wait for one fult revolution of the diskette for the
second sector to come around again. The skewing for
CP/M 1.4 is 6 but in other systems, it may be different
causing incompatibility problems, In CP/M 2.0, this skew-
ing can be modified by the user because thisaspecl of the
system is handled in BfOS asopposedloversion1.4 where
it is handled in BDOS. In a future article t will discussthis
and other enhancements found in version 20, A word of
warning to CP/M 1.4 users. If you have a CP/M system for
5.25 in disks and wish to add 8 inch disks, you will have
problems because of sector skewing and track size The
same is true for 8 inch users (hat want to add the smaller
drives. CP/M 2,0 eliminates this problem.

The data structure that stores information about each
file on the disk is the FCB (FILE CONTROL BLOCK).
Since I will be dedicating a lengthy discussion to the FCB
in a future article on BDOS function calls, I will only
describe a few Concepts at this time. Each FCB has an
area of 11 bytes in length that contains a PRIMARY and
a SECONDARY name. The primary name can be any
combination of up to 8 characters except for those that
are reserved as mentioned above. Also, the primary
name may be less than 8 characters, but when it is stored
in the FCB, each empty position after the iasl character
will be titled with ASCII ‘'space" (20H). If a primary name
is entered that is greater than 8 bytes, then it will be
truncated upon storaga. Names that are exactly the same
as CCP function commands should not be used,for when
files are accessed in the LOAD and EXECUTE function,
the CCP will generate an error message ("?") because it
will expect a command function.Below is a list of possible
primary names:

PRIMARY NAME

USE
COM PROGRAMS THAT CAN BE

EXECUTED
HEX FORMAT OBJECT OF ASSEMBLERS

OR COMPILERS
SOURCE CODE FOR

ASSEMBLERS
SOURCE CODE FOR MACRO-

ASSEMBLERS
SOURCE CODE FOR BASIC

COMPILERS

HEX

ASM ASCII:

V MAC ASCII!
j.

BAS ASCII
!

FOR ASCII SOURCE CODE FOR
FORTRAN COMPILERS

PRINTOUTS OF TEXT
FORMATORS, COMPILERS.
ASSEMBLERS, ETC

SOURCE FOR SUBMIT
UTILITY

TEMPORARY FILE MAY BE
ANY FORMAT

LIBRARY FILES
ASCII FOR TEXT-

FORMATORS
MESSAGES OR DOCU-

MENTATION
SAME AS DOC
SAME AS DOC
OBJECT OF RELOCATING
ASSEMBLERS-SOURCE TO
RELOCATING LINKERS

? !

PRNf If ASCIIi ,

;

SUB ASCIIj
t

it 5$3
.

ASCII
ASCII

LIB
TEX_

6"
ASCIIDOCt

MSG ASCII
ASCII
RELOCAT-
ABLE

- TXT
REL

I
There are several that I lefl out , but in the following

section, I will try to include as many as I know of. In
naming files, the primary and secondary names are
written together but separated by a This delimiter is
not found in [he FCB but represents the position between
the eighth and ninth Characters in the name block. Here
are a few examples Please rememberthal represents
space or ASCII 20H:

FILE NAME
BASIC.COM
FORTRAN8.DOC
LETTER.1

A binary dump of a FCB name blockwifh ascii equivalents
would be:

005D42 41 53 49 43 20 20 20 434F 4D BASIC COM
where 0050 is a locaticn in system memory where trie file

>
i'

REPRESENTATION IN FCB

TEXTEDIT
BASIC
PASCAL78
F-8Q
1234.

f

TEXTEDfT
BASIC
PASCAL7B5

i i

FCB REPRESENTATION
BASIC COM
FORTRAN8DOC
LETTER 1_ _

F-&0: 1234r,
The following names are not allowed.

PRIMARY NAME
‘

REASON
? 15 RESERVED
SPACE IN NAME
REN IS A CPM FUNCTION

'

LETTER7D
JACOB E

i
i

REN
E

1 8
!
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searches (during read functions) for a new FCB with
the same file name as before, This new FCB is called an
extension and BDOS is able to create or read up fo 15
extensions. Thus in CP/M ver. 1.4, files can be created
that are 16 * 16 3B4 or 262 144 bytes in length. Of course
as calculated above, this is impossible because there are
only £56 256 bytes of storage ona single density disk, The
total amount of storage available for data Is calculated
below:
.256 256 bytes/disk
- 6 656 bytes/tracks 0 and i (system tracks)
- 1 024 byles/directors file

24fl 576 bytes

Since each block In a disk access table points to 8
sectors* then this total length in bylas is 1024 (128 x 8).
When files are shorter than 1024 bytes or the last block of
a file Is not fuli, then this unused space will be wasted. If
however, there were 64 fifes each a maximum of 16 384
bytes in length as calculated above, then total storage
would appearto ba 64 * 384 or 1048 576 bytes, (The reason
why I chose the number 64 is that the total length of a
FCB as found in the directory i$32 bytes, thus eachsector
can contain 128/32 or 4 FCBs. 16 sectors in the directory
T 4 gives 64.) This is of course quite a bit more than the
disk can store. Actually, the total storage space is deter-
mined by the fact that CP/M 1.4 supports 243 bfocks, and
since blocks 00 end 01 are used by the directory, the
maximum storage on a disk when there Is no unused
space is 241 * 1024 or 246 784 bytes. Finally, the CCP
command 5TAT will givetheunu&edspaceonadisk. This
is given in 1000 byte increments thus a disk with no files
in the directory will appear tohave 241K (K=1000) instead
of 24&K and the size of individual files will given to the
nearest 1000 above the actual size, For example, STAT
will give the size of a file of 256bytes (2 sector’s) a3 IK. ( the
full block).

In conclusion, I have Included 9.great deal of informa-
tion That may or may not prove useful at this time to ali
users of CP/M, but hopefully, it will help you to expand
your knowledge of file structure and management. In the
next section, I will get into more practical matters.

name usually occurs and 42 41 etc. are the hexadecimal
equivalents of ascii codes,

An area that Can cause a great deal of confusion is
ambiguous verses unambiguous file names. These terms
reler to the ability of the CCP to work with Hies with
similar but not identical names. Two special characters
are used; and
Ambiguous file names use these characters whereas un-
ambiguous do not have them present. Also, file names as
found in FCB'a are unambiguous. AlthoughI will get into
more detail in next month's article when I discuss CCP
command functions, the following example and explana-
tion will hopefully give a better understanding of Ihis
concept .

ASM7.COM can describe —
ASM1.COM or
ASMZ COM or
ASMA.COM

JANE.??? CANDESCRI6E —
JANE.COM Or
JANE.123 or
JANE.TEX

The wild card
primary name, secondary name or both,

* * CAN DESCRIBE —
FORTFIAN.COM or
LETTEfl.TEX or
TEST DAT

These two characters are used mainly in listing out the
names of liles on a disk. For example, using the name
'.COM with the DIR command of CCP would list all COM
files.

The final aspect of CP/M file structure Thai I wish to
discuss is sector allocation and file size. Each file control
block has space for 16 data bytes, This list is referred to as
the DISK ALLOCATION MAP in tho CP/M documenta-
tion, and it is used by BDOS to find The ordered list of
sectors comprising the file pointed to by the FCB.
After a great deal of analysis. I discovered that each
position in this table represents a block of 8 sectors.
Block numbers 00 and Of contain the directory as I listed
above, but blocks 02 and up point to data files. BDOS
also uses another byte in the FCB that keeps track of Iho
total number of records (sectors ) in each file in the event
that not every sector in a block is used. For example, if
a file needs only 3 sectors, then the other 5 in tho
block pointed to by the disk allocation map are unused.
This phenomemon is the same as that discussed above
in reference to unused sector space. By comparingactual
file size with total available space. CP/M has a means ot
managing disk space for small file lengths. Since there are
16 positrons in the disk allocation map, (hen the follow-
ing figures can be calculated for the maximum storage
capacity tor one file pointed to by one FCB:

16 blks ' 8 sectrs/blk * 12B bytes/sectr -
16 384 bytes

When a FCB hecomes full, the byio containing the
number of records becomes equal to SDH (128 decimal)
and then BDOS creates (during write functions) or

I

also known as "wild card".

I
f -
i"
r

f.
i
, i * character fa used to replace an entire
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An Introduction to CP/M — Part 3
Jake Epstein

r.

tir CCP Funct/ons

1 ?r In this section, the third in a series on theCP/M operating system, I will be discussing the
practical matter of console operation of CP/M. I have
aiao included a section on mass-storage configura-tions available to CP/M users.

Once the CP/M operating system is booted up',
the user has two options that can exercised.One is to
execute the various commands Inherent in the CCP,
{CONSOLECOMMANDPROCESSOR) Theother isto
execute aprogram that has been storedas a fife on the
disk.While functioning in the CCP mode,the syntax ot
CP/M,asdiscussedin ArticleII,willprevail, butonceaprogram is executed, then console syntax may change.

The 7 commands built into the CCP are shown in

operating system is concerned, the storage devicenamed A is online and ready to function as com-
manded by theuservia the CCP.Inthe computer field,
two terms are used to describe I/O devices:LOGICALand PHYSICAL. Physical Is a term referring to thedevice as it actually ocurrs in the real world. Logical
refers to devices as they are seen by software. Thefollowing list should clarify the differences.

PHYSICAL

' !

'
-r

:

LOGICAL
8 inch floppy disk Af
5,25 inch floppy disk B:
1800 bpi mag-tape C:

r*
!

CRT CON
ASR 33 teletype
Paper tape

LSTTable 1:
* RDRTABLE 1 - CCP COMMANDS

When there are several physical devices of thesame type,then numbers are used beginning with0. Inother words, drive 0, drive 1,drive 2, and drive3 wouldbe the physical devices ina computer system with 4floppy disk units. On the other hand, when the the userwants toaccess any of thesevia theoperating system,then the logical device name is used. Thevalue of thisis that physical matters are taken care of by hardware/software interfaces found in the operating systemleaving the user free toconcentrate onother functionsthat use the logical devices.
in CP/M 1,4, BDOS (BASIC DISK OPERATINGSYSTEM) and BIOS {BASIC INPUT/OUTPUT System)both contain software that is dependent of disk type,density, and size . As discussed last month, sectorskew is a function determined irr BDOS thus CP/M for5.25 Inch disks will not function with 8 inch and vice-versa. Also, alldisks in a systemhave to be compa11blewith the mixing ol disk types impossible. A big

advantage ol CP/M 2.0 is that a section of BIOS
contains tables thal are used to describe eachphysicaldevice in the system. Thus any number and/or type ofmass storage device could be utilized as long as

COMMAND TYPE FUNCTIONi—
ERA Alter Erase a FCB in the directory

Non-alter List files in the directory
Ater
Ater

DIR
> REN Rename a file

Save memory image as a file
Non-alter Type contents of a file

SAVE
TYPE
(LOAD FILE- Non-arter Load Hie in TPA then
EXECUTE)
USER

execute code at lOOh
Non-alter Set user number, ver, 2,0

only
r :

In the above list, functions that alter will change
contents of a disk, and thus, care must used whenexercizing commands that do sc or data may be lost.Oncedatahasbeenerased,itcannotbereeoveredsoan important chore that users must do ismakebackup
copies of fifes that are important incase of accident or
mistake in command usage, More on this later.

Before explaining each built-in command, I will
first describe disk log-in commands. As described inArticle I, when the system is initially booted up, the
prompt A> appears. This Indicates that as far as the

:

FJ
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hardware and software interfacing is implemented for
each device in the BIOS- The following mass storage
list is feasible with CP/M 2.0:
LOGICAL PHYSICAL

DIR AW.COM Find COM files withprimaryname of 4
characters with A as first character

In naming files, remember that secondary names
are not necessary, but primary names are . Also, one
space is used between names and commands. The
prompt, NO FILE, is printed when the DIR command
does not find a file or group of files. Finally, ver. 2.0
allowstheuser todesignate files as SYS (System)flies
so that when the DIR function Is given, they will not be
listed in the directory. The ability to implement this
option is a functionof the STATutility program and will
be discussed later.

The TYPE function will read a specified file from a
disk and print It on the console device , Since console
devices interpret information sent to them as ASCII
data, only ASCII format flies will give proper print
although any file type can be used. This function will
read and print an entire file up to the EOF (Endof file)
delimiter which is cntr*i (1Ah) in CP/M. Witd card
functions are not permitted. Typing a ’space' white a
file ia being listed will abort the TYPE function and
return control to the CCP. This Is also true of the DIR
command.

The REN functionIs used to change the name of a
file. The command syntax is:

REN HELLO.OOM-TEST.ASM

APPROX
CAPACITY IN BYTES

;

L Double density
floppy disk 0
Double density
floppy disk 1
Double density
5 inch floppy
Hard disk
Single density
floppy disk 0
Single density
floppy disk 1

In the above list, there is an example of one
physical device, floppy disk 0, having two logical
names, A:andE:_ This was donebecause dualdensity
floppy disk controllers can read/write in either single
or double density. This implementation gives a means
for easily transfering information from single to double
density or vice versa.

When using any version of CP/M. disk drives are
logged-in at the COPby simply typing the logicalname
followed by a colon and carriage return (cr). In the
above system, to kaQ-ln floppy disk 0 in single density
mode the fallowing is typed:

A>E: User types E: (cr)
E: System response

When naming files, the logical device where the
file is located is indicated by placing the device name
in front of the file name:

B:STAT.COM File STAT.COM on device B:
If the logicaldevice is not given, then the logged-in

device is used.
in this article,Iwill limit the discussionof other I/O

devices to just the console (logical-CON:) and the
hardcopy device (logical-LST:). When I discuss user
implementation of BIOS functions and advanceduses
of the STAT and PIP utility program, then I will describe
other physicaHogical device pairings available in
CP/M.

500kA:

B; 500k

150kC:

2GmegD:f:
256kE:

256kF:

f
n

,i

IT
i r In this case, file name TEST.COM is changed to

HELLO.COM, Wild card functions are not allowed .
The ERA function is used to erase fcb entries in

the directoryonadisk.The data itself is not erasedbut
the space that it occupies on the disk may be used
when other flies are created at a later time. If a fcb is
removed, it is normally impossible to retrieve the data
unless directory information is stored elswhere. In a
later article I will discuss deciphering fcb information
so that the user can reconstruct files when directory
entries are lost. The ERA function uses wild cards so
the following variations are possible:

Erase all ASM files
ERA C:DUMP,COM Erase file on device C:
ERA TEST?.* Erase all TEST files with extra

character in primary name
Erase all files.

When using the * * file name, the CCP will ask for
verification by typing ’ALL FILES {Y OR N)?J In which
case the user has to type Y for the function to occur.
Any other character causes the function to abort.

The SAVE command is used to store an image of
memory starting at location 100h, start of TPA
(Transient Program Area), as a COM file. Article IIn this
series contains a description of the TPA. Although the
beginning location of the data to be saved is always
100h, the user signifies the size of the memory image.

CP/M uses three terms that signify differing
amounts of memory. The record as described in
previous articles Is given aa 128 (80h) bytes and is
equal to the size of a single sector on a single density

y

L

ERA *.ASM

ERA *.*In order to determine which files have fcb (file
control block) entries in the directory, the DIR com*

mand is used, Inver. 1.4 typing DIR{cr) will givealisting
of ail the files that have fcbs. in ver 1.4 these files are
simply listed in order vertically on the console device,

In version 2,0, however, filenames are listed In rowsof
4 names on the console. Byusing file names, wild card
functions , and logical device names, the following
command string variations are possible:
DIR TEST.COM Find and list file name
DIR B:DDT.* List all files ondevice B; with primary

name DDT
List all files that have M as last
character of secondary name
List all files on E:

ns.
r. "
K J>

i

S
DIR \??M

f
DIR E:.j
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; floppy disk. A page of memory is equal to 256 (100h)
bytes and is thus two records In length Remembering
that location00b isaposition, the firstpage of memory
is from 00-FFti. the second page is from 100-200h and
so on. Thus in a computer whose address bus Is 16
bits, {2 bytes), each page is addressed by alf of 8 bit
oombinations of the lower byte with one value ofthe
upper byte. Thus there are 256 pages in a 16 bit
machine.The termblock is used to describe 2 records
or 256 bytes of data. Since block and page in this
context have the same value, it is important to
remember that page refers to memory addresses but
block refers to anamount of data. Page almost always
is equal to 256 but block as well as record can have
other sizes when working with different operating
systems A final point isthal when dealing with data in
these sizes as determined by hardware, the user is
working with physical concepts. Records, pages,
and/or blocks can take on differing values when one is
dealing in logical concepts. For example, a record ina
data base system could be made up of a person's
name,his/herpay scale, and address.This logical unit
may need one or more records of physical space on
disk.

When using the SAVEfunction for files longer than
16k bytes, areas of the TPA will be destroyed when
using CP/M ver. 1 ,4 because the CCP uses this area
when building extension file control blocks (See Article
II). Thus only one SAVE can safely be done. CP/M 2 0
uses areas outside the TPA for this function allowing
multiple saves of the same memory image .

The final built-in command of the CCP IstheLOAD
file and execute function. This function is implemented
by simply typing in the primary name of the file to be
loaded and then a carriage return. Only COM files will
work and any other tile type will generate an error
prompt and the systemwillreturntothe CCP The file is
loaded at 10Oh and then the computer jumps to this
location. Programs that are run can have differing
interactions wirh CP/M depending on their coding.
Programs can be totally independent or they can use
functions and subroutines available in BOOS and
BIOSviaagroup of SYSTEMcaIIs.These funetions wiit
be the topics of subsequent articles on CP/M. Also the
term transient programisoftenused for filesasloaded
and executed in the TPA.

J-.V
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r A function found only in CP/M 2.0 is USER. With
this command, the operator can specify a user number
of 0 to 15. The result of this is that oniy files as
previously stored under that number can be accessed
by The operator. Thus all the CCP commands are
effected When the system is initially booted up, the
user number is 0 which is where fifes stored under ver
1.4are found, Tochangetheuser number the following
is typed:USER <0-15>. To copy files from one area to
another , the PIP 2.0utility is needed although the SAV
and USER functionscanbeused withmemory images.

Last of all, the function ERA *.* will not erase the entire
directory in ver 2.0; the quickest way to erase the disk
is to use a utility such as a disk format program that
clears all sectors.

Allinput of theconsole isbuttered in the 128bytes
of memory from aoh to FFh as is disk I /O when the
system is at Ihe CCP level. After a program is loaded,
the CCP will save all the information in the command
line excluding the original entry.

RUN TEST EMPTY ,BAS $L HEX

The syntax of the SAVE command is as follows:
SAVE 12 D:HELP.TEX

;

i

In this case 12 is the number of blocks that are to
be saved, and is entered in decimal values . The user
has to convert hexadecimal locations into decimal
blocks. Only an even number of sectors are used, so
there will be times when even though one sector of
data needs to be saved, the file will be 2 sectors long.
Actually this does not prove to be wasteful of disk
space, because as discussedin Article II , the smallest
unit that can be handled by BDOS is a cluster of 8
sectors or 4ooh (1024) bytes. When working with
hexadecimal addresses, conversion from memory
locations to blocks of memory in decimal can be
accomplished using the following steps:

1: Round the final address in the memory to the
next highest page value. (xxOOh)

2: Subtract 100h. Page 0, 00-FFh, is not saved.
3. Convert the most signficant nibble to decimal

and then multiply by 16 (16 pages in 1000h).
4. Convert the second most significant nibble to

decimal and then add to value computed in 3.

5. The result is number of pages needed to save
memory image.

'

r
!

r
;

rV
would be stored as:

TEST EMPTY.BA5 $L HEX
beginning at 81h with the number of characters (21)
being stored at 80h.

The transient program can read up to 128
Characters of information from this area using string
handling routines. AJso , the second entry (TEST in the
example) is placeat the default feb location tfeb (5Ch)
white the third entry (EMPTY.BAS) is placed at tfeb +
18 (6Ch). Since the Tull feb is 33 bytes long, the user
program must move the second file name, The use of
these functions will also be discussed with system
calls in a future article

r
if

Here is example of a memory image from 1QOh to!' r 2E6Ah;

f I

1: 2E6Ah := 2F00h
2: 2FOOh - 10Ch := 2E00h
3: 2h := 2 dec, 2 * 16 = 32
4: Eh 14 dec , 14 + 32 = 46
5: 46 pages is the size of memory image

j
;;

r 22:
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r CCP CONTROL CODE OPERATION
Since console I/O is buffered, the user can edit

text strings by typing control characters, The carriage
return code instructs the CCP to execute the coni’
mand string typed In just previous to it.If a (cr) Ls typed
when no other informalion has been input, Ihen the
disk prompt is printed. Control codes are selected on
the keyboard of the console by first depressing the
control key and then the desired character . Certain
keyboards have function keys that are substitutes for
control codes The control key functions by forcing bit

6 (40h) of the alphanumeric key depressed to aero,
ihus only those codes that have bit 6 set (1) will be
effected:

CHAR- ASCII CONTROL
ACTEH CODE CODE FUNCTION

100 1101 000 1101 CARRIAGE RET
100 1010 000 1010 LINEFEED
100 1000 OOO 1000 BACK-SPACE
100 1001 O00 1001 TAB

The codes used by the CCP are shownin Table 2:

: r
M
J
H
I

: r
!

i

TABLE 2 - CCP CODES
CHARACTER FUNCTION KEY ASClf CODE FUNCTION

delete line from buffer but do not erase from console
screen;# isprintedat endoldline to indicateddeleted

:
I Gtl-U 15h
!

line
cti-X i ah same as ctl-U but erases line from screen

delete last character in the console buffer but echo it
on screen (command string is typed backwords as
DEL is depressed
same as rubout bul last character is deleted from
screen implemented as CCP function in ver 2.0; user
option installed in BIOS in ver 1.4
retype console buffer; used with DEL to give clear
display of String; # is printed at console at end of Old
line before printing lo indicate deleted text
breaks line at console by sending fer)(1f) lo console
without entering (cr) inconsole buffer;allows line of up
!0 128 characters to entered on console that allows
lines of shorter length
(cr)(|f) cent to console then command siring is inter-
preted and executed by CCP
same as ctl-M

f.
RUBOUT (RUB) 7Fh
DELETE (DEL); f

I crl- H BACK -SPACE Qflh
J -
!' S

ctl-R 12h

ctl-E Q5h

JL
; ^: i CH-M CR, RET

RETURN
LINE FEED

DDh

Cti-J OAtl3
LF J

ctl-C 03h CP/M system reboot (see discusion below)
not a CCP function;used to indicate end of console
input in utility programs
used to stop printout to console during 01R, TYPE, or
similar functions in transient programs; typing any key
wiil cancel oll-S
lexl printed on console device will also be printed on
Iist device;if function is active thenctl-P cancels effect

btl-Z IBh
'5

ctl-S I3h
:

;
ctl-P 10h

BIOS. When the warm boot function occurs or whena
new device is logged-in for the lirst time after a warm
boot , the disk is checked for read/write statue. Using
the STAT utility, disks can be software protected, and
the CCP can also tell when a disk hasbeen placed ina
drive that has been initialized with another disk. As a
result of both software wrtteprotectionor swappingot
disks, an error code will be generated when data is
written to the disk. Thus whenever changing disks a
ctl-C must be typed. Also, a warmbool will not change
the contents of the TRA so that programs that have
been developed using one disk can be saved after
swapping disks in the same drive. When the CCP

While inCCP mode,inputingctl-C causes a’warm-
boot'. When this occurs, CP/M executes a routine in
BIOS that brings in the CCP and SDOS. If
implemented while in CCP mode, the net effect is that
the system logs in device A: and is ready to begin
operation as if the system was initially booted on
power up. Many transient programs implement actl-C
option to returnly CCR -mode so caremust beused not
lo execute this function accidently causing a loss of
work and/or data Also, when programs return control
to CP/M, they usuaHy do so by jumping to Eoc ation0or
by using the reset system call of BDOS which directs
the computer via jumps to the warm boot routine in
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J cannot alter disk contents because of write protection
then the following statement is printed on the console:

BOOS ERROR ON A: R/O
A can be any logical device and R/O means Read

require a lot of printing. One problem, however, is that
the disk containing the file that is beingprinted cannot
be removed from its drive until completion of despool-
ing. With a two drive system, this causes problems if
two disks are required for an operation, for even
though space on the despooling disk can be used, the
non-despooling disk is the only free disk With the
three drive system, one drive can be dedicated as in
the above example while two drives are left free .

A second advantage of having three drives is that
one of the drives can be write-protected while the
other two are free for bothreading and/or writing, This
allows Iheuser to protect importent files frompossible
loss due to mistake or accident. Another point is that
one drive can be dedicated to holding Ihe system
diskette and various utilities while the olher two are
free for disk swapping.

A final advantage, and in my mind the most
important, is hardwarebackup, In situations where the
computer is a necessity for operation, failure of hard-
ware can prove disasterous, and due to this, entire
computer manufactering firms have been built or
broken by the ability ot users to get quick andeffective
maintenance. At the present time, this is by far the
biggest problem in the microcomputer industry.
Although microcomputers have proven to be very
reliable,many taleshavebeencirculating about failures
of equipment and days, weeks, and even months of
computer 'down' time. Since the disk unit is a device
withmoving parts that can wear out or lose adjustment
it is one of the first devices to fail arid due to its nature
one o( the most diflicult to repair. With the three drive
system, if one drive malfunctions,-then the olher two
are still available while the third is ofl-line. In most
cases, the user will not need to alter hardware except
in that case where drive-0 (the SYSTEM drive) is
effected.

Only.
ONE, TWO or THREE DRIVES?

Many computer users when first researching
mass storage alternatives ask the quetion: 'Howmany
drives are needed for my application?' Although
alternatives can vary depending on application, my
experiences have given the following conclusions.
First of all, the two drive system Is the minimal
configuration for intensive work. As mentioned above,
file duplication on different disks is a necessity for
protection against loss of data, but even though this
can be done with one drive, il can be quite time
consuming. The PIP (Peripheral Interchange Utility) is
used to copy fifes fromone disk to another . In one drive
systems,two different floppy diskettes canbeusedby
swapping disks when required by the system. When
the system requires a change of disk, it will print the
command ’MOUNT B:1 or ’MOUNT A:' depending on
whether information is to be read from A; 'or written to
B: _ This procedure can ba very confusing, and can.be
costfy when copying original files and errors occur. It
should be noted that this facility is implemented in
BIOS, and it may or may not be present depending on
the BIOS in the system. Also, some BIOS' have this
function as an option during assembly of the BIOS
source code while other systems use the prompt
during system boot up of: rHOW MANY DISK
DRIVES?'. With two or more storagedevices,however,
file duplication using PIP is a simple chore.

ML
: ; r

Probably the best configuration in terms of num-
ber of units is three. One of the areas needing more
development is multi-tasking software, Multi-tasking
hardware/software systems have the abiltity to per-form two or more functions at the same time. This Is
accomplished through procedures that allow routines
to share computer time, Several programs have been
developed that use multi-tasking, and for the most
part , these have been based on SPOOL or DESPOOL
functions. In the early days of computing, when
computers could only accomplish one task at a time,
having the computer spend time printing information
on list device or entering da t a fromcard readera couId
be both expensive and/or problematical due to
scheduling considerations. A simple solution was to
wr.ite (SPOOL) (ho information to be printed on a mass
storage device which usually was magnetic tape;
hence the term SPOOL. Al a later time, the informalion
could be printed (DESPOOLED) onto a printer which
was either on-fine (connecled to and controlled by the
original computer) or off -line (not connected to the
original computer)

In CP/M programs, time that is spent while the
computer waits for input from the console is used to
output information on a disk file to the list device. This
can prove to be a great time saver in installations that

WHICH DISK SIZE, TYPE & DENSITY?
Anolher question commonly asked is: 'What size,

type,and/or density format do I need7’ My opinion on
type of drive for most micro-computer installations, al
the start , is 8 inch single density format. The reason is
that this is the most time proven and standard niedra
for microcomputing, Other systems such as tape, hard
disk, and even 5.25 inch floppy disk although viable
have problems due to price, availability, capacity, and
most importantly , dependabilily. The reason I maintain
single density is that the standard in theindustry for the
transferring of data is still single density Although rhe
bugs seem to have been worked out of double density
hardware/software In the 8 inch drive, I suggest than
when purchasing or updating to this type system, that
it be thorougly tested before purchase and use. Users
should also beware that many disk drives are rated for
both single and double density use. so when pur -
chasing a single density system, check the drives so
that update to dual density at a later time can be done
without change of drives, the most expensive com-
ponent , Another consideration is that when pur -
chasingdual density systems, (canperform single and
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double density operations), check the software and
documentsion for clearness and ease of single vs.
double density operation. Although 5.25 Inch disks
have proven dependable , cost effective , and sdvan-
tagaous over larger devices in physical size and
weighl, they have been used mostly in micro-
computers or stand-alone devices such as smart
terminals or word processors. The 8 inch variety has
been used widely in the entire computer industry, and
when disk formats are standardized for the inter-
change of data between different systems, the 6 inch
disk wilJ probably be used.

disk space, need to transfer data on mass storage
media, needto get new data ontohis/her disk systems,
or have an accident, hard disks are fine.

In other words , unless the media is removable,
having a second floppy is a necessity.Even if all or part
of the media is removable, CP/M software will still be
distributedon6or 5.25 inch floppy unless the software
distributor has hardware that is identical to the user's.
The real value of the hard disk is in usinQ its storage
capacity to greatly expand computer memory. Since
datatransfer on hard disksis much faster than floppies
and much larger files can be maintained, operations
such as searching and sorting or storage and retrieval
of system memory images become quite feasible on 8
bit and 16 bit (8088 or Z80Q0) CP/M systems. When
backup storage on floppy disk becomes a problem
due file length, then magtape units based on digital
cartridges become a feasible alternative and as disk
technology develops, this area will also expand.

i

HARD DISK SYSTEMS
Small, high capacity, cost eflective hard disk

alternatives have developed quickly over the iastyear.
Also, S-100 controllers have appeared for older hard
disk designs. Capacitiesrange from 5megabyte onup
for single units with multi unit sytems controlled by
CP/M 2 0 getting Into the 100 megabyte range. Of
importance to the average CP/M user is the fixed disk
alternatives that are becoming competitive with floppy
disks. Some floppy disk manufactures are building
units that are hard disks within 8 inch floppy disk
housings, have similar if not identical signal connec-
tions, and have the same power requirements as their
flexible counterpart . As a resultof this, the new idea is
.to mix hard disks with floppiesusingone conIroller and
CP/M 2.0 software.

There are two reasons why these disks are cost
effective , smaller, and more energy efficient , One,
Winchester Technology, allows very high densities of
data per track and tracksper disk. Secondly and most
important to CP/M users is that the storage medium is
non-removable , This allows the manufacturer a lot
more mechanical freedom than in systems where
movement of the disk duetophysical support becomes
a problem. As a result , these new 8 inch hard disks
although offering large capacity do not offer disk
backup. As long as the user does not use up his/her

|
i

i

IN CONCLUSION
A few final remarks. If you are new to the mass

storage market,donotbe afraidtobuynowfor fear that
your purchase wilt quicklybecome obsolete. Try to buy
equipment with the philosophy that if expansion is
needed at a later date, then hardware shourd be
supplemented rather than replaced. Microcomputer
equipment is like stereo equipment: once purchased
its resale value drops quickly, thus replacement can
prove quite costly. As far as obsoiesence i9 concerned,
as long S-100 bus systems are used, the user has a
world of manufacturers and products to draw from. If
one device needs to be replaced, the entire system
need not be replaced. This philosophy is quite unique
to the S-100 industry for a great majority of manu-
factures still viable today have survived because they
haveused industry compatiblI ity as a major market ing
point. The same can be said of CP/M and CP/M
compatible operating systems.
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An Introduction to CP/M — Part 4
Jake Epstein

: :

f Utilit ies and BIOS
£.

in the previous articles in this series on the CP/M
operating system, the focus has been on general
concepts. With the first part of this article, ! will
concede discussing introductory material and begin
exploring more technical matters. Since I will be
dealing with assembly language, those readers who
have not had experience in this area might find it
heipul to refer to one or more of the references listed
at the end of this article .

to create, analyze, and debug programs wth the
following funclions : 1 . alter memory using hexa-
decimal numbers or Intel standard assembler
mnemonics . 2. disassemble machine code !o Intel
Standard mnemonics; 3- dump areas of memory
showing both hexadecimal equivalents and ASCII
equivalents of each location; 4. execute a program
wrth breakpoints; 5. list and alter the contents of
processor registers and Hags; 6, perform hexa-
decimal addition and subtraction;7. perform single or
mutiple stepexecution of programs showing machine
register contents and flag status after each
instruction; 8. load files from disk to any location in
memory.

SUBMIT.COM - This program is used lor batch
processing. Using ED. COM, the user prepares a file
that contains a list of CCP commands In be executed
by the operating system, This hie has the secondary
name SUB , When SUBMIT is invoked, all the
commands listed in the SUB file wiii be executed just
as if they had been entered at the console SUBMIT
will only work when drive 0 (sysSenvdrive! is ioggeef in
In CP/M \ A and eaMierversions. once the user leaves
the CCP mode, as when executing a program, the
SUBMIT function relinquishes control of the system
until a warm boot (cntr -C) is executed by the user , tn
version 2,0 and later , commands that are interpreted
by a program can be programmed using the
XSUB.COMutility in co-ordination withSUBMIT. Thus,
long and complex processes involving many different
devices and programs can be executed with or
without user interaction.

MOVCPM.COM System alteration for various
sized memories is accomplished using this utility.
MOVCPM will be discussed in depth under system
alteration in a future article in this series

PJP.COM The peripheral Interchange Program is
used to transfer information from one location to
another . The locations involved canbe disk files or I/O
devices such as the console or the printer . PIP also
contains several software switches that allow 'or
verification or alteration of the data flow,

SYSGE.W.COM - This program is used to read or
write to the system tracks of a diskette. This allows the
operator fo alter components of the operating system
This utility wilt also be discussed in depth under
system alteration in a future article

In addition lo the COM files listed above , Digital
Research provides two ASCII fifes thal are used in
alteration of a 2.0 or later version system These files .
DlSKDEF .UB and DEBLOCK ASM. will be dicussed in

n ...
t

CP/M Utilities

Digital Research supplies several utilities with
CP/M These various programs are used for file
management , text processing,program development ,
and information translerral.Rather than discuss each
program in depth, twillmerely list them and give a brief
description of their function. Certain utilities wilt be
covered in depth in following articles when system
alteration and program development are discussed. If
anyone is interested In submitting arlicles devoted
exclusively to the description and use of specific
utilities and/or other CP/M programs, feel free to
contact S-100 Microsystems.

ED. COM - This is a line oriented text editor used
for preparation of ASCII files . With CP/M. It is usually
usedin co- ordination with ASM.COM and SJBMiT.COM,
but can be also used to prepare text for other programs
such as BASIC ora TEXT PROCESSOR.

ASM.COM - This program is used to assemble
Intel 8080 standard format ASCII files . Input files have
the secondary name ASM while output files have
secondary names of HEX and/or PRN, HEX files,
which are in Intel hex format , contain a representation
of Ihe machine code of the assembled source program
PRN files aie identical to the ASM source file but with
machine code equivalents listed inhexadecimal cotie
adjacent to each line of assembly code.

LOAD.COM - Hex format files are converted to
executable binary files using this program. The output
file produced is a COM file which can then be executed
using the CCP LOAD and EXECUTE command.

STAT.COM - Fite characteristics such as length
or write proteclion are checked with STAT. Logical
devices can also be checked using this program. The
STAT utility is much more comprehensive in CP/M 2.0
and later versions than in earlier versions ,

DDT.COM - This program provides an extensive
array cl commands that are used lo inspect and
modify the contents of system memory . It can be used

i
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tne next article under BIOS II. The term TRANSIENT
COMMAND is often used Tor utilities such as PlP end
STAT because they are often used in a fashion similar
to CCP commands to monitor and alter system status .
Rather than being built into the CCP. bcwever, they
are loaded and then executed in the TPA, Transient
Program Area.

9' HOME Causes the logged in disk
drive to seek track 00.
Used toselect Ihe disk drive
where di3k I/O will take
place. Used to log in 3 disk.
Initializes the disk controller
to a specilied (rack.
Initializes Ihe disk controller
to a specilied sector.

13: SET DMA ADDRESS Sets the beginning ol a
buffer area in system
memory where dala trans-
ferral will occur during disk
i/O.
Data will be transferred from
the disk to the DMAbutter as
determined by the above
routines. Theamounf of dala
is that which is contained in
one physical unil on the disk
- one sector of 128 byles on
a single density floppy
diskette.
Same as read only data is
transferred from the DMA
buffer to the disk.

10: SELECT DISK

11: SET TRACK

12: SET SECTOR_

f BIOS - Part I
As discussed in the first article of this series ,

BIOS (Basic Input /Output System) is Ihe the module
of CP/M in which software interfaces to computer
peripherals are located. The BIOS that is provided by
Digital Research is for Ihe Intel MDS INTELLEC
computer system. If the user does nol have this
computer system, then the BIOS has to be modified
for his/her hardware configuration. Once imple-
mented however , software that is CP/M- compatible
may be executed without need for additional
modification of the operating system. Manufacturers
of disk controller boards for 80BO/Z80/8085-based
microcomputers supply BIOS's, but the user may still
have to modify non-disk routines such as serial or
parallel port drivers. The main focus of this sect -on
and BIOS - Part tl wiltbe on the structure and operation
ol BIOS with a few examples of modification, This
section will be devoted to general organization of
BIOS and non-digk I/O routines. Part II will deal with
disk I/O routines with emphasis on version 2.0
enhancements, tt is advisable that the readerobtain a
listing of a working BIOS to use as a reference to this
section. Issue number 2 of S-100 MICROSYSTEMS
contains an excellent BIOS for version 1,4 written by
Martin Nichols (see references),

i

14: READ

T I

14: WRITEe
i

,h

f ^
The following two routines have been added to

CP/M 2.0 and later versions:
15: LIST STATUS

{ ,h
!

Used to check slatus of the
tisl device .
Used 10 Convert from a
logical localion TRANSLATE
lo a physical location of a
seclor.Used with translation
tables found elsewhere in
BIOS, See Article II in Ihis
series for a preliminary
discussion of sector skew.

At Ihe beginning of BIOS, & vector jump (able is
located to direetprogramsto the various routines. The
various jumps have to be placed in the order given
above,but Ihe routines themselves may be anywhere
There are three different ways in which user programs
may interface to I/O devices, t . The actual software
drivers may be part of the program. In Ihis case the
program rs not useable in systems different from the
development system without modification. 2, The
program may use system callsto BDOSlo accomplish
I/O. In this case, BDOS and BIOS transfer dala as
determined by one of 36 numbers placed in general
microprocessor register ‘C. 3. A final possibility is in
direct calls to the appropriate routine in BIOS This is
useful when a desired J/O funclion is not implemented
in BDOS. An example ot this is console input - In CP/M
1.4 and earlier versions, any input via a console input
system call will cause the data to be transmitted back
to the screen, in order to eliminate this character
echo , one merely needs to call the fourth jump vector ,
console input , 0! Ihe BIOS jump table. One
disadvantage to this procedure is lhat the calls from
the user program must be done in a manner that is
compatible with different sized CP/M systems. See

i1

16. SECTOR13

i
11.
;S Structure

BlOS/is the Iasi module in the CP/M memory map.
Ail versions of CP/M have Ihe following routines:

This routine is used lo
initialize various areas of
the operating system after
the CP/M is loaded from the
system diskette.
Used after a system reset
(cntr -Cj to load in CCP and
BDOS without the need to
load and initialize Ihe entire
system,

3: CONSOLE STATUS Used to determine whether
or not data is ready to be
input from Ihe console
device
Used to input data from the
console.

&: CONSOLE OUTPUT Used to transmit data to the
console device
Used to transmit data lo the
list (hard - copy) device.
Used to transmit data lo Ihe
paper tape punch,
Used to input data from the
paper tape reader

in1
'

1 . COLD BOOT
5

nt:
Tf;

2 . WARM BOOT
„5

f: iy -
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s
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0
;or 4. CONSOLE INPUT
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i m . 6. LIST OUTPUT
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: _ staring point of Ihe CCP'. 29G0H in 1.4 and 3400H in
2.0. To calculate where the CCP would star! in other
sized systems , simply use the following formula:

FCCP Start (CBASE) = TPA size + (BIAS * 400H)
where : BIAS = Memory sue - Minimal configuration

tin K bytest
400H = 1024 or 1K bytes

BIAS is actually the number ol IK segments thal
the memory is greater lhan the minimal configuration.
The following equations should clarify this material .

listing 1 for an example of how this can, be
accomplished. A. final note;additional routines may be
added to BIOS,but jump vectors must be placed at the
end of thejumptable so lhg.t its continuity is not upset.

Besides Ihe above routines , various implemen-
tations may have areas for temporary storage or data
buffering . In CP/M 2 -0 and later versions , areas of
BIOS are reserved for disk information. Each disk unit
in the system has a disk parameter block and a sector
translation table stored in BIOS. This gives Ihe
operating system the abilily to handle diferent lypes
oi mass slorage units. The disk parameter block
contains information such as disk size, sector size,
seclors per track, etc. The sector Iransfation table is
used to determine sector skew. These areasare used
by BOOS to calculate physical sector locations from
logical file information . Also, BIOS contains a buffer
area for directory operations. These topics will be
discussed at length in BIOS - PART II.

At this point I will go Jnto more depth on the CP/M
memory map , This information is important in under -
standing some of the parameters influencing the
location and size of the BIOS. It will also serve to
introduce material that will be expanded in the article
dealing with syslem alteration, The following (able
shows the size and relative locations in a minimal-size
CP/M memory map.
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For a 24K 1.4 Syslem:

BIAS = 24K-16K=6K
CCP START = 2300H 4 (6*40QH) - 290QH +

2000H 400OH

For a 62K 2.0 System:

BIAS = 62K - 20K = 42K
CCP START --- 34GOH + (42’400H) = 340OH +

AGOOH = DC00H l

To calculate the location of BIOS simply add the
combined size of BDOS 4 CCP to the CCP starting
location. The following fables give the CCP and BIOS
starting points for various systems.
16K
1 7K
18K
19K

f

t MODULE SECTORS STARTING SRE IN BVTES
ADDRESS

[Map of 1BK CP/M 1.4 System)

0 29)00H 3E00H
2D0QH 4200H
31O0H 4SOOH
3500H 4AOOH
3900H 4E0OH :
3DOOM 5200H :
41QQH 560OH :
4500H 5A0OH :
4900H 5E00H :
5900H 6E0QH :
6900H 7E00H :
89D0H 9E0QH :
A900H BEOOH .
C9Q0H DEDOH :
E900H FEOOH :

1
2
3

2DK 0 3400H 4 A00H
1 360DH 4FOOH
i 3AD0H 5200H
3 3E00H 5600H
4 4400H 5AOOH
B 5400H SADOH

12 6400H 7 A00H
20 6400H OAOOH
28 A4Q0H BAOOH
36 C400H DAOOH
44 E400H FAOOH

A problem can arise when dealing with different
implemenlatibnS Of BJOS. NoliCe that in a 1.4 System
there are only 512 bytes of memory, xEQGH-xFFFH,
available for BIOS. Since most BtOS modules will be
larger in size, especially when long drivers such as
video routines are added, certain functions will havE
to be plated in ROM and then calledfrom BIOS. Since
the syslem diskette has a total of 9 sectors available --
the total number on tracks 0 and 1 minus the total
needed by the COLD ST ART Loader, CCP rard BDOS
-- BIOS can be a lotal of 9 * 128 or 1152 byles long To
build a working system. BfOS couid start at location
xAOOH. To do this, the system would be built one K
smaller than avaialble memory. For example , to; a
system with 24K ol available memory , a 23k CP/M
system would be buflt using the MOVCPM utility, and
0IOS and the COLD START LOADER would be
reassembled for the proper CCP, BDOS . and BIOS
starting points. To complete ihe modification, the
number of seclors read by the COLD START LOADER

400H 1Q0H =
100H 280OH « 10240

16 2SOOH 800H - 2048
26 310CH 0D00H = 3328
4 3E00H 200H =

256
21K 5TPA
22K 6CCP

BOOS
BIOS

:
i 23K 7

24K e512
2SK 12

Totals 48 4000H = 16364 32K 16I

40K 24
4SK 32(Map of 2OK CP/M 2.0 System)
56K 40
64K 48

00H 10GH =
100H 3300H - 13056

16 3400H aOOH = 2048
28 3CQ0H EOOH = 3554

7 4AOOH 380H •«

56
TPA
CCP
BDOS
BIOS 896
Totals 51 4CaOH = 19840

i
The minimal memory size configuration available

in CP/M is 1 6K in 1,4 and earlier versions and 20K in
CP/M 2.0 and iaier versions. For larger size-
configurations, the CCP and BDOS have fo be
relocated using MOVCPM, whiie BIOS and the COLD
START LOADER havetn modified and reassembled lo
ihe new syslem memory size. Although the CCP,

BDOS, and BIOS remain in the same relative
locations , the TPAiseitherexpanded or contratted fo
flit out added or deleted spate in various sized
systems . In the tables, the TPA begins at 10OH and is
either 28D0H or 3300H long depending on version.
Adding 1Q0H lo either ol these values gives the
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and [he WARM BOOTroutine in BIOS wouldhavetobe
adjusted. Often , distributors of CP/M systems may
alter MQVCPM so ihat this 1K offset is handled
automatically. Problems arise when a BIOS that has
been built for the standard MOVCPM is added to one
of these systems. The easiesl solution to the problem
is to simply buiid system a IK smaller, and then
proceed wilh the modificalion of CP/M in the normal
manner .

BIOS - Modules
The following discussion decribes the

parameters of non-disk I/O modules in depth.
CONSOLE STATUS: Upon return from this

routine, the value 00 in register ' A ' indicates thabno
character has been input gt the consols device;0FFH
indicates a character has been input ,

CONSOLE INPUT: Upon return, register 'A ' will
contain an Input character. The most significant bit
(parity bit) should be reset to zero, This is
acoomplishedmosl easily wilh theoperation ANf 7FH.
Routines may be added to convert characters to
different values. For example: delete (7FHJ
backspace (08H) .

CONSOLE OUTPUTr Upon entry , register '0'
contains the character to be printed. The ’A’ register
will be changed except where Z80 instructions are
used . Routines may be placed to control output.

READER: Same parameters as CONSOLE
INPUT. Maybe modified to function with otherdevices
such as modems for telephone communication.

PUNCH: Same parameters as CONSOLE
OUTPUT,

LIST; Same parameters as CONSOLE OUTPUT.
Routines can be added to control printer paging to or
route (SPOOL) data to a disk file.

LIST STATUS: Same as CONSOLE STATUS.
Used with SPOOL Or DESPOOL programs.
Programmed I/O

Martin Nichols ' BIOS serves as an excellent
example of how lo implement the above routines. In all
cases, there are four possible ways of programming
these routines, The most common and easiest
approach is polled I/O. In this method, I/O is
accomplished only when Ihe routines are called. In
order for each routine lo operate properly, status has
to be checked for each device, with program loops
being used to force the compuler to wait until the
device is ready for I/O. In other words,’the routine
polls the I/O device 's status register to delermine
when it is ready lo send or receive data. In most
commercially prepared BIOS's, options that can be
selected at assembly time are given for various
boards , tf a board is not covered , then
must programintotheappropriale rouline Ihe location
and the logic of the status register and the location of
Ihe DATA register . A BIOS routine (hat allows no I/O
usually indicates an error in port location. A quick
stream of characters with only one inpul or output
usually implies improper status logic or bit location .
The following routine shows how lo program an I/O
port:

;

I

t
In CP/M 2.0, the limitation is not in system

memory size but in disk space. There are only 7
sectors (380H bytes} available on a single-density fl-
inch disk lor BIOS, and although this is enough
storage lor a minimal BIOS, any additions will quickly
overflow this space. One way lo get around the
problem is lo place allbuffer andscratch RAMareag al
ihe end of BIOS. Thus only permanent code need be
loaded. If certain RAM locations need lobe initialized,
then routines will have tobe placedinthe COLD BOOT
module of BiOS to accomplish this. This solution
could also make the permanent code larger than 7
sectors. Another option is the placing of certain
routines in ROM. The easiest and most common
method would be lo plaoe the ROM in the last area of
memory, usually F000H or F800H. Since most
routines willneed stack space and scratch areas,it is
wise to have RAM located in this area also. Some of
the newer ROM boards have space for RAM,but if this
option isn't available , then space will have fo be
reserved in an area outside the bounds of CP/M in
system memory. A problem with this configuration is
that any time system memory is added and/or CP/M is
enlarged, the ROM may have to be erased and
returned If it is an EPROM; or a brand new ROM
purchased if it is not. There are ways of computing
locationsusing elaborate routines in software, but Ihe
easiest way isIhe one using a ROM/RAMboard . Note'

the Z80 and the new 16 bit microprocessors ( Z8000.
8086. 68000} do provide relative gnd indexed
addressing schemes that would help circumvent this
pioblem.

Another solution is in configuring the system so
that there are more than 2 system tracks. This can be
done easily in CP/M 2.0 by using the DlSKDEF.LIBfile
and the CP/M MACRO Assembler. Iwill discuss (his in
BiOS-PART II. A problem with this is tha1 software
supplied from other sources may not be compatible
with the modified system. To solve this problem,
having a logical device that can read standard
diskettes could be implemented in BIOS, As an
example, in a two -drive system, devices A: and B:
could be interfaced to drives 0 and 1 wilh their
configuration being the one most commonly used in
Ihe system. Logical device C: , on Ihe other hand,
could be set to access drive 1 with its configuration
being different than A : and B:. Using PJP. software
could then be transferred between A: and C:.

A final method would be fo have a minimal BIOS
stored on the system tracks with an expanded BiQS
stored as a file Upon COLD START, this file could be
ovelaid in memory either manually or automatically .
CP/M 1.4 and 2 0 can be modified so that a file is
loaded and executed upon COLD BOOT. Iwill discuss
this option in Ihe article on syslem calls

;
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Jn this routine, the fogic IS positive because Ihe
status bit must go from 0 to 1 to indicate lhat thedevice is ready.Negative Eogic is that case where the
bit changes in a negative direction (1 to 0), In a
negative Fogig system, Ihe third instruction would be
JNZ ‘(JUMP if not zero).

.

-
29t -

i

i;

J



f

A second method is memory mapped-l/O . This
technique is almost identical to poliedI/O except that
memory access instructions are used instead of
inputs and outputs Although programming using this
method can be quite efficient , a major disadvantage is
that I/O ports use system memory space. An example
of a memory mapped I/O scheme is (he Keyboard of
the Radio Shack TFS-80 microcomputer .
Interrupts

Another method is interrupt -driven I/O. In this
case, when a device is ready to perform I/O, it
interrupts the computer from its current task so that it
(the computer ) can perform the operation. This
eliminates the need for the computer to sit and wait
while It checks status via a loop as in the above
example. Aiso, interrupts can be used to control
program execution Suppose that you have written a
program that outputs integers to the screen. If it is
written as an infinite loop, then the only way to halt
execution may be a system reset. If , as a part ol an
interrupt -driven I/O routine, input is checked for ?.
certain character such as ESCape (1EH), program
execution could be broken by pressing the
appropriate key. One of the main uses of Ihe
CONSOLE STATUS routine is for the same type of
function.

The main problem with inlerrupts are that they are
much harder to implement than polled I/O. This is true
( orboth hardware andsoftware . To understand what ES
involved, I will devote a bit of discussion to the
hardware and software interfacing ol the Intel 9080
microprocessor , I suggest consulting the Intel 8080
Users manual and the articles on the proposed IEEE
S-1G0 standard that are listed under the reference
section at the end of this article for diagrams , timing
charts, and descriptions.

Before an interrupt can occur , the 8080 must be
"software- initialized" (instruction is part of a
program) using the ENABLE INTERRUPT (El - FBH)
instruction. Upon initialization, a flag inside the 8080
is set to indicate that interrupts are enabled. To
interrupt the computer, theI/O interface logic pullspin
"M high on the 8C80. This pm is connected to line 73 of
the S-100 bus but il is interfaced so that the I/O
device has to pull it low to cause an interrupt. Aflerthis
occurs , Ihe computer will finish its current instruction
and then service the interrupt. The interrupting
hardware provides the next machine instruction
instead of program memory as pointed to by the 'PC
(program counter) which normally is the case This is
accomplishedvia an 8080 status signat that indicates
an interrupt read insteadof a memory read . Thissignal
is supplied by S-100 Ime 96, as opposed to line 47,
which indicates a memory read.

Although any instruction may be supplied, the
usual procedure is to use one of the 8 RST (restart)
instructions. These instructions have two effects.
First, theyall cause the value ot Ihe rPC ' !c be saved on
the processor stack with the usual update of register
'SP' ( the stack poinier ), as is the case with a CALL
instruction. Then, depending on the instruction, the
program will jump to one of 8 locations : 0. 08H. 10H,
18H 2DH, 2SH, 30H, 38H, With CP/M, Three ol these

locations cannot be used Location 00, which is
restarted by instuction RST 00 - C7H. is reserved for
thewarm boot jump vector , as discussed in Article 3 o1
this series . Location 3QH. RST 6 - F7H. is the fust
location of an 8-byte block reserved for fulure use by
Digital Research Finally,location 3BH , RST 7 FFH. is
usedby utility programs such 3sD0T 1ocontrol and/or
monitor program execution . By placing a RST 7
instruction in place of another instruction and saving
the replaced instruction and its location, a program
can be run using the computer rtself to execute the
program up to the instruction. At that time the
Computer breaks out of the program and control
returns to the utility , which may or may not return the
initially changed instructions to the program In DDT.
two RST 7 instructions may he placed in the program
at one time and are called '‘breakpoints".

Although the R5T instruction may be supplied by
the I/O pert interface, often a separate inlerface
board will he used to supply Ihe instruction . The I/O
port will request an interrupt via one of 8 VECTOR
INTERRUPT pins on the S-1 DO bus . pins 4 -11 When
activated, the veclor interrupt interface will generale
an interrupt through S-100 line 73 and then pFace the
RST instruction on ihe data bus al the appropriate
time. The CPU will indicate when it is ready for this
transfer via tine 96. this tine is used in place of I,me 47,
which indicates a memory read Each vector interrupt
pin corresponds to a specific RST instruction with pin
4 referring to RST 0, pinG - AST 1 andsoon. The vector
interrupt interface may also contain a priority
encoder . This device allows the user fo set up
different priorities for veclor interrupts. White an
interrupt is being serviced, other requests may occurin systems with more than one inlereupt-driven device
When the time comes , the device with the highest
priority will be serviced next , in a system with more
than one device, this facility is necesary to prevent
timing errors, Inmynex!article, twill include a diagram
of a vector interrupt interface that I built to useinterrupts with my serial I /O board

Since the restart instruction saves the program
counter, which JS set to the next instruction of the
interrupted prog/am , a simple return at Ihe end of the
interrupt service routine will allow the program to
resume where il left off . Of course, all CPU registers
altered by the service routine have to be returned lo
their slate prior to Ihe interrupt. This is best done wi1h
PUSH and POP instructions, After the interrupt, the
internal flag that enabled the CPU to accept an
interrupt , as mentioned above is reset to zero. Thus,
the interrupt service routine must reset the flag to 1
using the Et (enable interrupt ) instruction Where this
instruction is placed is important . If il is placed at the
beginning ol the routine . then rt is possible that nested
interrupts could occur. In olher words , an interrupt
service routine couldbe interrupted whichalgocoutd
be interrupted, andso on . If the El instruction is placed
at the very end of the routine, then a new interrupt will
not be serviced unlit the prior routine is compreled
interrupts must be disabled during CPU controlled
data transfers that must be continued to completion
In most CP/M systems, this is during the SECTOR
READ or SECTOR WRITE routines when using polled
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i/0 boards such as the Tarbell single-density
controller . If the disk controller has a dala buffer {an
area to hold dala) then interrupts will not cause
problems.

Direct Memory Access

the interrupts will be disabled once the buffer is full.
Thus,any data input after thisstate occurs will be lost
until the buffer is emptied Allhough there are many
ways to implement a buffer management scheme , I
chose to demonstrate a circular buffer using three
couplers and two pointers. POINT! is the location
where each byte is stored in the butler as it is input
f rom theI/O device.POlNTZisthe location where data
is read from Ihe butferto the mainprogram.POS1 and
POS2 are used to keep Irack of each pointer 's
positionin the buffer . When the counter reaches zero
(the pointer is at the end of Ihebuffer) the pointer is set
to the beginning of Ihe buffer, and the counter is
loaded with the length of the buffer in byles. Thus the
pointers move Ihrough the buffer in an endless circle,

The counter labeled COUNT represents the
current amount of dala waiting to be read by the
computer , and is the space in number of bytes
betweenpointers 1and 2.When data is inpul from the
I/O device. COUNT is Incremented, and when data is
read by the mainprogram, it is decremented. COUNT
is also used by the INSTAT routine 1o indicate to a
main program when data is ready 1o be read. Another
scheme would be to use comparison routines to
indicate buffer placement and status but , in
experimentation, I found these to be much longer and
less efficient in terms of processing time than the
melhod used here. Finally , listing 3 conlains
additional routines and was taken directly from a
working BIOS that I have been using.
Character Traps

A technique that proves quite useful is character -trapping, By using 8060 CPI (compare immediate)
instructions in drivers,certain characters can initiate
special routines that will implement a user -defined
function. In lisling 3, ] have placed twocharacter traps
that haveproven very useful exlenfions fonormal CCP
and/or BOOS operation. By pressing Ihe ESC key
(Escape - ASCII IBM) on my terminal, the interrupt
service routine branches to a routine that awaits a
second character from the terminal, in this example I
have implemented just twofunctions, bul an unlimiled
number could be added (wilh the amount of memory
space available for BIOS being Ihe only restriction).
The ESC-P sequence enables output to both the
console device and the list device. This is similar to
the cnlr-P (unction ot CP/M, but in this case printing
can be enabled or disabled in all situations and is not
disabled automatically after WARM boots (cntr-C). A
variation on this would be to enable oths'" printers that
have I/O drivers in BIOS. Thus,high-speed dot matrix
prinlers versus slower wordprocessing printers could
be switched on or off quite easily during execution of
programs such as Microsoft BASIC-80 that allow only
one list device. The second funclion, ESG-C, is
virtually the same as cntr-C except that a warm boot
can be performed at any time unless BIOS has been
altered or interrupts disabled. This function is
especially useful when a program " 'hangs-up 1' or the
user wishes to terminate program execution and
contr -C does not work. Since warm bods do not
Change the TPA (transient program area}. ESC-C can
be used instead of system reset,which does destroy

>

lt

The first three l/Onethods are commonly termed
programmed l/Olechniques asdistinguishedfromthe
fourth , DMA (Direct Memory Access).When S-1OD line
74 is pulled low, 3080 pin 13 is pulled high. This
causes the CPU to enter a HOLD stale. During this
time, Ihe CPU relinquishes control of the computer
address buss (group of lines used to transfer address
information} and data bus The I/O device then can
directly transfer information to and from memory at
much greater speed than is possible when the CPU is
involved during standard programmed I/O. There are
two general ways in which DMA can be implemented
In the first , the calling routine loads certain registers
of the device with data such as sector, track, or DMA
address, etc ,, and then issues a data transfer
command. Inthe second method,anareaof memory is
loaded with this information , and the DMA controller
reads this area during a DMA sequence I wiil give
more information on this in BlOS-PART II. While in a
HOLD stale, the 8060 CPU will not honor interrupts;
Ihus, interrupt -drivenI/O routines will not conflict with
DMA routines. An example of a non-disk device that
may use DMA is a video board that uses system
memory for its refreshmemory as is the case with the
Processor Technology VDM- 1 video board.

Sample Routines

I will now give a general outline on how lo
implement interrupts in CP/M The examples lhat 1 will
use will be based on the MlTS 2SIO board set up at
port location 10H with interrupt vector 1 (RST 1 will be
used) Port 10H is the status port and 11H is the DATA
port Listing 2 shows a simple output routine using
interrupts , as opposed to polledI/O, as demonstrated
in the above example This could drive a printer or a
terminal. The main difficulty with output versus input is
that the I/O device interrupts the cqmpuleras soon as
the current operation is completed, and thus could
place the system in a infinite loop between Ihe mam
program and the interrupt service routine To avoid
this problem, (he I/O port's output interrupt is
disengaged untrl data is ready to be printed. Since all
disk I/O routines musl have ( and El commands, the
Di command would not work to disable tbe interrupts.
A way of getting around this would be to use an
interrupt status byte in memory, which would be
checked at the end of each disk I /O to determine
whether interrupts should be enabled using the El
command. If input interrupts are to be allowed,
however , then this scheme would not work .

In practice, this output routine is no more efficient
than polled t /O. Studying the routine will show that
Ihere is a built - in wait period when the computer is
ready to output information but the I/O device is nol
ready Memory buffers can be written into the I/O
routine lo greatly improve its efficiency. Listing 3
shows an input routine with a buffer. In this example .
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the TPA. Thus , ESC-C can be performed, and the TPA
can be saved on disk. Care should be used when
implementing a functionsuch as thisduring disk I/O to
prevent data loss. Although the ESC-P function may
be used in polled I/O routines, ESC-C will not work if
I/O does not occur after a program bombs.

A final technique that can be implemented via
character traps is character conversion. One
interlacingproject that my consulting associate andI
had was to interface a word processing printer to $-
100 hardware and CP/M software. This printer uses
escape sequences similar to ones implemented
above to initialize a wide variety of features such as
underlining, reverse print, and boldface (double
strike). In order to initialize these functions, I
incorporated a trap in the output routine to convert a
printing character such as "}" ( ASCII 7DH) to an ESC
(ASCII 1BH). In the following example, ESC- A causes
the printer to boldface print and ESC-B causes it to
print normally.

When BDOQ directs I/O to one of these logical
devices, it does so by calling a location in the BIOS
vector jump table described above. The table below
shows the link between logical and physical device
drivers.

LOGICAL DEVICE

t

i
VECTOR JUMP TABLE:

1; CON: 3: CONSOLE STATUS
4 CONSOLE INPUT
5: CONSOLE OUTPUT

LIST OUTPUT
S: READER
7: PUNCH

The IOBYTE is divided into four 2-bit segments .
Each segment refers to one of the logical devices
listed above . Information about physical assignments
are placed in each seamen! in the form of binary
numbers, Thus each segment can represent four
different assignments . Below is a diagram ol the
IOBYTE showing the positional relationships of
logical status information.

1'

2 LST:
3: RDR:
4: PUN:

i

DISPLAY AT TERIMINAL:
Now is the [AtimeJB for all...

OUTPUT TO PRINTER
Now is the (ESC A )time(ESC B) for alt . * LST: * PUN: ' RDR: ' CON: *J;

*++ t P ****•# -A**•**** A -A *r.* -r **#+*•f

% ^ bit 7 6 5 4 3 2 1 0

The following information Is the Intel standard
logical to physical conversion for the lour numbers
stored in each segment The user may or may not
follow this sfandard in BIOS, but the numbers are
stored in this manner when usmg the STAT utility to
modify the IOBYTE

1. CON:

PRINT -OUT
Now is the time for all...f !

i ' J

When writing routines such as these, care must
be used in selecting trap characters. Since trapsoften
filter characters ou! of the data input stream, trapped
da!a must not be important to application programs.
For example , ESC rsused by !he ’'MICROSOFT Basic -
80" line editor ,

A final example of character trapping is Listing 4.
This partial listing shows how to implement back
space character deletion in a 1.4 BIOS . This will
emulate the backspace option of CP/M 2.0.

L

V
0. TTY
t CRT
2 BAT - Batch mode
3- UCt - User -defined console
0 TTY
1. PTR - High -speed reader
2. UR1 - User -defined reader 1
3. UR2 - User -defined reader 2
0. TTY
1. PTP - High-speed punch
2. UP1 - User -debned punch
3. UP2 - User -defined punch
0. TTY
1. CRT
2 LPT - Line printer
3. UL1 - User -defined list

In the above list , CRT corresponds 1o Cathode
Ray Terminal. TTY refers to ASR (automatic
send/receive ) printing terminals These terminals
generally have a burlt -in paper (ape reader /punch and
run at very slow speed (11 characlers per second)
Thus Ihe paper tape device is referred to as a slow
reader or slow punch . In contrast to the TTY punch, 1he
last reader or punch is a separate device lhat can run
at relalivelv high speeds For example, DIGITAL
EQUIPMENT ’S PC11 reader/punch wilt read at 300
cps and punch at 50 cps. Line printers are usually
devices dedicated to hard copy (in contrasl lo TTYs)
and have speeds lhat range Irom 30 cps to beyond

i i

2 . RDR :

The IOBYTE
3 PUN::

When implemenled in Ihe BIOS, Ihe Intel standard
I/O byte function can be used lo convert logical
devices lo specific physical devices. Assn example,
Ihe console device could be a CRT lermir-.al, a video
board with separate keyboard, a printing terminal with
keyboard input, or an acoustic coupler that would
allowa remote terminal be Iheconsoledevice over the
telephone lines . Although it is Ihe responsibly of the
BIOS todirectl/O to a physicaldevice. the STAT utility
or an application program can be used to modify
device assignment if the BIOS is programmed to
handle such functions, Location 3 of system memory
Is reserved for a software register labeled IOBYTE
which Indicates which physical device is to be
assigned to a logical device. CP/M recognizes four
logical devices:

:

4. LST:
L

: !

f. 1: CON:
2: LST.
3: RDR:
4: PUN:

The device used by the COP
The printer or hardcopy device
Paper tape reader
Paper (ape punch

Console
List
Reader
Punch
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1&C cps. I have used ISO ops as a general timi’t
because [rue Tine printers which print a whofetine at a
time (as opposed to character printers which do one
character at a time) are really not practical for small
systems . Although fast , tine printers are quite large,
use vast amounts of power , are expensive, and
reouire a great deal of hardware and software
interfacing.

Not all ot these devices need he written into a
BIOS. The following approach givesthe most efficient
use of space and processor time when writing
tOBYTE-directed routines:

1 ; Write a set of drivers {input , output , input status)
for each physical device to be accessed by the
system.

2 ' Avoid including drivers that are not needed-

3: Write a linkage routine that reads and translates
tOBYTE inlormation tor each position needed in
the vector Jump table.

A: If possible place these routines in ROM {Read
Only Memory ) with its own vector fump table to
facilitate programming.

if th.' s plan is followed , redundancy will be
eliminated and sysiem generation {as when updating
or changing software ) wilt be simplified- Hardware will
tend to remain sialic , whereas software goes through
a constant evolutionary process. Listing 5 gives an
example of how 1o write a set of linkage routines for
the console device. As a finai note, reviewing the

sections on STAT.COM and PIP.COM in Ihe CP/M
documentation will give further insight info the use of
IOBYTE.E 3

i .
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-t- IROUTINE TO COMPUTE: LOCATION OF LIST HECTOR .PUMP ft*Li
ITUEN BRANCH TQ IT

0114 FS
0115 QEJ ,
011/. 1A70OI
01] 9 P-YOl
01IP AT
OHC 3??70l
011f 3F11
0171 D300
0173 ci
Dl?4 FI
0173 TP
017A C 9

PUGH
PUSH
I.PA

!SAVE A AND STATUS FLAGS
3 SAVE Bii; REGISTER PAIR
ifiC T CHARACTER
iPRINT II
S SET ft TU 0

INTSTAT fKtatT IMIERPUPI STAHL'SApIWTPISiGLT INITIAL1/flllON BYTE
OS TAT

P5tf
P
QUTCHR
CUAIAFR*fCHR f OUT

SERA A
OilA 2AQ1QQ
OUD llOCOO
0170 IT
0131 ET

LHLP WEOOT
P-LIST

PLOAP HPL UITU UARH BOOT ADDRESS
JL.QAP PPE UllH OFFSET
5 COMPUTE ADDRESS
rDRAMCH

STA
14VI
OUT

L* T
PAD
F C H L

D ? TWITIAL1ZE FUfcf
POP PGET DATA BACK

SUET DATA PACK
fEMAPL.K INTERRUPTS?
JRE7URN TO HAIN PROGRAM

POP PSW
0122 END El

RET

1INTERRUPT HTAT 315
(CHARACTER STORAGE

0177 00
Ot 3« 00

INTSTATIDB
DtJTCHR t &p

00
00

Jttt *******t*ti * LISTING 2 *P **.* * *++*: * * **;*
1THIS 13 A DEMONSTK ATI0+f OF A VERY SIMPLE
IINTERRUPT DRIVEN OUTPUT ROUTINE * THE «EHOfcT
fLOCATION LABELED INTSTAT IS USED TNQICATE

WHETHER OR' NOT A CHARACTER: HAS BEEN PRINTED
tDURING AN INTERRUPT.

i * *** *********it LISTING J r
i ttttmtttttt

•THIS LISTING DEMONSTRATES INTERRUPT DRIVEN INPUT AND
iOUTPUT THERE RON TINTS - liFfi'F EXTRACTED FROM A WORKING
E & IOS AND AWE ONLY MINIHALT COMMENTED « THE INPUT SERVICE
iROUTINE. ALLOWS THE' IJTJFIR CD EMULATE CP/H CNTR P OPTION -
iPRINT IMG ON I 1ST DFVTCE OR PROGRAM TERhiNAT IIJN - CP/H
iC -MTP - r OPTIONi

INTCN EffU0031 31N TBYTE USED TO INITIALIZE INTERRUPTS
ION I/O PORT FUR OLJIFUI ONI Y
ifDISABLES INTERRUPTS ON PORT
ISTATUS PORT
(BATA PORT

001i *
0000 *
0001 -

INTDIS EGU
CSTAT EOU
CDATA EGU

UH
00
01

+ TjiF srRTAL FOARD USED IS THE HITS ?sio UMTCH IISFS THF
iHOJftROLA *030 rtS¥ MCHR (JNOtPS COhMUMTC.ATl f>NS INTERF ACL r

f THIS CHIP IS INTIALT 7LD FT UTPUIlNG 0B1H FOR INPUT AND
f OUTPUT INTERRUPTS * <>J1H PGR OUTPUT ALONEr 9IN f UR INFITT
{ ALOtiEt AND 11H FUR Nd INTERRUPTS ( POLLED T/C NODE ¥

OOOG RG OSH iUOACATIGW ENTERED AFTER RSf l

0006 C31401 1NTSRV ^ BRANCH TO INTERRUPT SERVICE ROOT INIJMP

0100 ORG 100H IUSED FDR DEMDNSTRATTDN PURPOSES
F nu ^ DEtF.RHINES SIZE OF INPUT W.IFFFRDUFLEN IONCONOTJ

0100 3A2701
0103 AZ
0104 C70001

LDA
ANA

INTGTAf (PVT INTERRUPT STATUS IN A
ISET FLAGS
(LOOP IF CHARACTER MATTING FOR
I INTERRUPT
!S£ T A TO \

INTSTAT *SAVE CHARACTER READY FDFi INTERRUPT

A F 1NTCRUFT SERVICE RQLFT INE
iCHr GRES C'ifAT TO F|N|J WHICH PORT IN OR GllT
r INTEMJF'TI.D - IF RDTH AT SAHh TIME WILL SERVICE
iJN FIRST

JNl CDHOT

0107 3C
01011 322701
010B 7?
01OC 327H01
010F 3C31
Ollt 5L10Q
0113 W

INK A
STA
MOV *GET CHARAHTER

OKTEHR 1SAVE CHARACTER:
AFINTEN ( F.NARLE: INTFRRDPTG AT P(1RT
CSTAT

AiC pAuiNt ; PUSH PSW
CSTAT

STfl
SOFT CONSOLE STATUS
fC-MFCR PGR INPUT READY
;iF 3Q GO FUR IMF-IJI

INNVI ANI A 3our fINITIALIZE PORT JNLZ INTERV
OINTSfiV i fl THt. fililSF l'.n PGR OUTPUTRET jnf ‘

TOUTPUT INTERRUPT 5-FRUlCF ROUTINE
TRFR1STEPS USED Att£ SAVED TO PREUIZWT LOSS
iOF DATA NEEDED BY HA IN PROGRAM
•NOTE 3 THIS ROUTINE WOUL D BE ENTERED V [ rt A JUMP
3 FROM ONE DP THE 0 LOCATIONS HE Tut L-N O Q AND .1UH.
JTHE LOCATION IS DEIERMINED BY THE. DATA PL ACrP
ION THE HUG Hr THE I/O PORT HARDWARE DURING 1HE
iINTERRUPT.

i CNFCK CONSOLF INPUT STATUS.^ •

i

CONST: t DA COUNT ;GET NUMBER OF CHARACTERS WATTING
2 TO DP JWF UT
5 SF. F FLAGS
i5t r A - C 5

ANA
CONST11 MVl

A
Ai 0O
3 RETURN l.r CmJNT-0Pi

CHA if :GHF I FHCNT A 4 rt=ftf - FH
iwr^Fry [ PET
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.1 1

TH r.nft T f t
?r Hi READ A CHARACTER FROM CO*lt+ClL- fil - AMI

: f.FI 'C' ? WARM PC-OT
PTFRUJNRTRR
;PRTNI Tin< jrjL E

CONIN ; JZ og
LDA COUNT r.i r P'

[Wl ^fsU.l
PR Mr co

ANA A !**/JI CDNIN ;t. OOP TILL IWTFRRUf S.PA
¥f*.I
r.TA

PCR A i Tr.KHjLE B [ f 0L
ST A COUNT

POINT?
F -r.wrco
INTi^ RU.lL.HLD ( PUT POINTER Is IN M > L

PfiET CHARACTER
IMP!

MOW EMM
LDA F-QS2 : ur - Trr A LHAFICTFR MI TMT cnwmn. F oryir:*.; im . n; F xr M-.- FW.N TAL 0»irpur INI tRijp ICJI kiiijiiwfPCR A
J7 CDNIW? tmfSSi INX H onimr r>; CQNIHli STA
!>NLn

FQS2
PC INT?

ic.:. I HA
AUA
JHC
IMP:
SFA
HCIU
sr /i
HUI
OUT
RF r

t s r *iL .. ‘-1mm
i.-J ,- ;:. -..£j-h

ftEl HONOTMOV A » F A

Srr
ANI ZFH Te;T A J"

A PC
nurrHFi
A-onsn
CSTAT

r- -x *5 KET
^V-#S

FT'-. 3 THIS ROUTINE SET POINTER AND POSITION TO
iREDINNTHG QF BUFFERWrt :!J

P
E£: -. T

C 0NIN2: MOt App^FLEN
Hi BUFFER
CDN 3 H1

0I MLSRV:& *- r; LXI
m

JMF PUSH
LPA
m PT
MOU
XRA
OTA

Fi- ' UUTCHFi
CDA 1 A
C- pA

? INTERUPT SERVICE ROUTINE A
o'. '

‘2 !! ITJT AT
APOPIH
CO rriT
F'h'HlLO PISLT PRINTER STATUS

I .
5iz: . .

" t
MUf

INTORU: F-USH W HUT
IN CC* ATA S4>ET OATA

P 5 TRIP FAK1TT BIT
I EEC - ESCAPE

LTiAl2i'

*
ANl 7FH rtNJ 01
CP J 1BN ;ir PRINTER is nw, PRINT CHAPACFEKCMZ I 1ST
JZ ATTpl

PDtNtl
f -OF-

LNLt» ? SET POINTER
PSAVE Cf^RACTF.R
3 D-ET CHARACTERS
UPDATE COURT

POP F-5WWl' rFT MOV Mf A FTfr,;... -

m-
LDA COUNT RT:T
INK A
ST* COUNT

FrDS1
ISTATT
tm11>'N;
F %Run:o:

PR 00
*<v -1 '

PsS"” -

r UET BUFFER PUSlTTOH
i&ECREHEMT POSITION

L DA CiP ng2
OCR A on OQ fI-PRINTER ONi O-QFFJ2 INTSRV2P'V .

. INX H UPDATE FPr*fTER COUNT
PHINTl
PflR 1
POIN37
POSL>
BUf FFk

UP ooTMTSFfUt SSTA
SN|_D

INTSPU3:PDF

P0S1
PillNTl « SAVE IT nu PUFFER

FrtJFI.IiM
FUTFER
Biin.cw
Pl.tFLEN

.
> H

r :*
t«u* ’POP PSW
DhEl
riL’RET

TWTSRVJIMyi ArBUFLEN
HT PIIFFER
INTSRUl

LXI
JJiP

mffMttnm
;• USTTMCI 4 *; TTTMTT* tttx £ w

SRC1UTTNF TfJ CKCCN FDR SFLCIAL CONTROL CHARACTERS

AT T 4MI IM CSTA1
t.P AN r 01. PTHIS LISTING SHOWS AN EXAMPLE UF IMPLEMENTINC

^CHARACTER: DELETION USTWD BACKSPACE FL1R CP/H I - Aor J7 ATTN
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*';W¥«P< CKT ROUTINES 44*4LPA IOBTTE M3ET IOBYTE
*CHECK CONTiGLC SEUMFINT
T AND STRIP 0THFff SECHENTO
IINPUT rerun Try
;EET FI AGs
iINPUT FROM CRT
SSfT FLAGS
SfMF'Uf FROM PATCH DEVICE
pINPUT FOR USER 1 DEVICE

4*79 3A030Q
4A2C C403 ANT 01

IROUHNF TO CHECK CK 1 INPUT STATUS
4A2E CA694A
4A3J FEOI
4A3J CA4C4A
4A3& FE02
4A 3H CAdF4A
4A?P C?*C4A

Jl TTYIN
CPI 01 CRTST\
JZ CRTIN
CPI OP prr?R H£hoREF4.V6H L'r*PATIN

CR TIN
JZ
JMF’ fRnUTTNF TD INPUT FRUH. CRT

CRTCM:

FROUTINE TO DIRECT PROGRAM TO CONSOLE duipur ROUTINE
iAS SPECIFIED BY IQBYTE

IFOR MHflRFT< <1*1
!

;RGUTINC TH PRINT TO CRT
CONQTI

erruTi !
fGET IOBTIE
iCHECK CONDOLE SEGMENT

AND STRIP OFF OTHERS

*OUTPUT TO TTY
f3ET FLAGS
fOUTPUT TD CRT
fSCT FLAPS
FOUTPUT TD BATCH DEVICE
IOUTPUT TO USER 1 DEVICE

4A 3E JA03QG
4A4I EA03

LI'A IDBYTC
ftNJ 03 EFOK 1'FMO

pi**t PATCH ROUTINES ****
REIT4AA|i C9

h

4A4,1 CAdA4A
4A4£ FE49I
4A4G CA-6D4A
4A4B FE03
4A4D CA704A
4A30 C3714A

JZ TTYQT
CPI 01
J7 CPTOT iPOUTINE TO CHECK MODEM INPUT STATUS
CPI 02
JZ BATOT

OCIOT
BATST:

JHP
ftt'T iFOR DEMO4A6E C?

{ROUTINE TO DIRECT PROGRAM TD LI5T DRIVER AS SPECFFJED
m IOBYTE IROUTINE TO IlfPUT FROM MODEM

LIST! BATIN!

4AD3 3AD300
4A54 E4CQ

LHA JORYTF
OCOH

IDET 10ErIfTE
5CHECK i.IRT SEGMENT

AND STRIP flTF OTHERS
fOUTPUT TL> TTY
fSET FLAGS
SOUTPUT TO TTY
rso FLAGS
SOUTPUT TD L INF. PRINTER
SOUTPUT TO USER LIST DEVICC

RET SFDR DCHD4A4F C9ANI
; fROUTINE TO PRINT TQ MODEM

Tl YOt4ASD CAAA4A
4ASB F£40
4A3D CA-6&4A
4A40 FEOO
4A43 CA7£4A
4Ad5 C.3734A

JZ
CPJ 4OH BATOT*
JZ CPIQT

00H
LPTQT
Ul10T

CPI PFUR MHORET4A70 CT
41
..IMP

Ft** USER CONSOLE 1 ****iACtUAt DEVICE DRIVERS WOULD BE PLACED HERE. FOR IHjrtDMETRAT101
:PURPOSES* RET INSTRUCTIONS ARE USED, IFfilHTOUT TD VIDEO CARD
;*'*** TTY **** ucior:
Ih-OPiriNL TO CHECK INPUT STATUS OF TTY RET >FOR DEMD4A71 C9

TtYf:|:
Ittft LIST DEVICES «****FOR DEMORET4fw.f3 C? - I OUT PUT TO A DOT MATRIX PRINTER

if.DUTTNE TO INPUT FROM TTY
LPTOT3

ITYIH:
RET JFOP DEMO4A72 C?\IFOR DEHORFT4AA® L9

I OUTPUT TO DAISYWHEEL PRINTER
iROUTINC 30 PRINT TO ITT ULIOT:
TTVOTt SET IFOR DEMO4A73 C?G>-J fFOR DEMOFTFT4A*A i;? END4A74
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The CP/M Connectioni

Chris Terry:

Interfacing to the Operating System:
Relocating CP/ M — Part 7

The CP/M system requires at least 16K of
contiguous RAM for a minimal System, Page 0 is
always reserved for entry points , file Control
blocks, and a 128-byte buffer used for command
input from the console and as the default disk
input /output buffer , Other buffer locations can be
specified by an application program with a function
call to BDOS,

The CP/M system proper is always located at
tho top of the available memory; in the minimal 16K
system distributed by most disk controller
manufacturers, tho CCP starts at 290GH and the
CBlOS at 3EQ0H. When more memory becomes
available, the system can be relocated to the top of
the new memory, so as to leave more room in the
Transient Program Area (TPA ) for application
programs and data. This feature makes CP/M
extremely versalile. because the addressable
memory areaabove the RAM block canbe used tor
PROM containingI/O routines and utilities without
conflicting in any way with the CP/M requirements.

Four CP/M utilities are required for creating a
relocated system andputting it on a fresh diskette:

system is ready for SYSGEN or for the command:
SAVE 32 CPM32.COM

and DDT will automatically put the reconstructed
CP/M at the right place (980H).

Let 's look at figure 1. We see that our Boot has
to be loaded at 9Q 0H The execution addresses in
BOOT.HEX start at 0000, and if we just used the
simple Read (R) command of DDT, that is where the
Boot would be loaded, However,DDT allows us lo
use an OFFSET with Ihe read (R) command; this
offset is added lo every load address. We calculate
it by taking the difference between the address
where we want loading to start and the ORG
address of the file . If BOOT is QRGed at 0000, the
Offset is 0900H-0000-900H; if BOOT is ORGed at
SOH. the offset is 0900-0Q80H=880H If we don I
have a hex calculator [such as the Tf Programmer ),
we canusethe hex arithmetic command (H) of DDT;
the command:

-H900.80
will cause DDT to give us first th6 sum (980.) and
then difference (880) of our two numbers. Bo, to
overlay the MDS Boot with our own, we give Ihe
commands:

-IBOOT HEX’

-R900 (if ORG is 0000)

i

L

f

!•

!

i

;

»

I
;
F

i

MOVCPM
ASM:
DDT
SYSGEN

orObviously,moving the CCP,BDOS.artd CBlOS
to a new location requires that all of the CALL and
JMP addresses be changed to fall within the now
system area. Equally obviously, we cannot change
anything in the system that is currently up and
running or it would crash. Therefore, to relocate the
system, we use the MOVCPM utility, which
contains a complete set of the system machine
code. If wewish io create a new 32K CP/M system,
wc invoke MOVCPM with the command:

A>MOVCPM 32 *
MOVCPM now changes all the CALL and JMP

addresses in its internalversion of CP/M to suit the
size we have requested (in this case, 32K), and
then places the reconstructed CP/M code in the
TPA with the Boot (Cold Start Loader ) starting at
900H, the CCP starting at 980H, and the BIOS
starting at 1E80H. Now it tells us that Ihe new

-R880 (if ORG is 60H)
Things become a little more tricky when we

come to the CBlOS. Look at figure 1 fora moment .
Moving the Boot to the Memory Image area was
simple, because we were moving it upward. But to
gel the CBlOS shifted from its executionaddress of
7EOO to 1EBO in the Memory Image area , we have Lo
shift it DOWNWARD. Unfortunately, DOT can only
ADD an offset to.no! subtree! it from, the file load
address. However , we can still use apositive offset
that will bring us lo the rrght place, because the
CPU address counter has only 1 6 bits; thus, if we
add 1 to address FFFF we gel 10900 -- but the
counterhas no place to put the leftmost digit , sowe
come back to 0000. We see, then , that to shift a
program downward inmemory, we have to give DDT
an offset that will push the program up oft the top of
memory and bring it upward through Ihe bottom. A
Two's Complement subtraction ol the larger
address from the smaller will do precisely this

We know that for a 16K system the offset is
980-2900—E080, and since 3E00 is Ihe execution

F
!

F

f
!.

['

L i

!
.

I

Chris T«rry,324 E. 35th 51., New York, NY 1QQ18

40

i



r

our own CBIOS. We are going to move the system
up by 16K;since 4096 decimal (4K) is equivalent to
1000 hex, it follows that our BIAS for a 32K system
is going to be 4x 1000=4000H. We have to apply
this BIAS to three items:

address of CBIQS , it will be found in the Memory
Image area at:

3E00 f E080 - 11ESQ * 1ES0

We also know that the start of the CCP in our
new system is £900+4000=6900, so the offset for
our new system is 960-6900=AOBQ, If we add this
to the start of our now CBIOS, which is
3EOO t B1AS=- 7e00.
7EOQ+AODO=1E80. Bingo! Now, to overlay the
MDS BIOS (which was put in the Memory Image
area at 1E80 by MQVCPM) we teli DOT:

In the Coldstart Loader, to set :
(!) the address at which CP/M will be loaded.
and
(2) the address to which the loader will jump to
Start CP/M running;

In the CBIOS, to set:
(3) the ORG address.

find thatwe

Let 's look at the ASMlisting of the Boot (using
our editor ), and find ou! where it executes. It will
almost certainly be either 0000 (as in the case of
Ihe Tarbeil disc controller board) or 30H (as in the
case of the Thinker Toy board). We make a note of
Ihe ORG address, but do not change it . If wefind an
MSIZE EQU 16 statement, this wili be used by the
assembler to compute the load address (1) and the
jump address (2); we need only change it to MSIZE
EQU 32. If we do not find an MSIZE equate, the 4th
executable statemenl will be LXl H.2900H; we
change Ihe operand to LXl H.6900 (=290G+BIAS)
The 3rd statement of the RBLK.1 routine will be JZ
3E00H; we change this to JZ 7EOOH
(=3E00+BlA5).

Next, we must go into the CBIOS. ASM file
with our editor , and look al the ORG statement.
Once again, if we fjnd an MSIZE equaie statement,
that is all we need to change . The Assembler will
do the rest .

If we do NOT have an MSIZE slatement. but
instead find ORG 3E00H (Or any other absolute
address), we have to change the ORG address to
3EOO+BIAS (in this case 7E0D). Assuming that we
don' t want to make any changes to the peripheral
drivers (for console, list, reader, or punch), we can
exit from the editor.

Now we use ASM to reassemble the CBIOS at
the new address . It's a good idea to let the
assembler create a PRN listing with all the
addresses and object code, and to print this right
away. We can then ERAae CBIOS-PRN, which
takesup a lot of room on thedisk and isnol required
any more . Before going any turther , let 's check the
direc tor y and mako sure that wedo indeed have lhe
CPM32.COM, CBIOS.HEX, and BOOT -HEX files .

ICBIOS.HEX
-RAG80

HEM OUT 0* MIMOftV SO
BECOMf

'
sgttnQ

llEM 7 00- ADK-
S

#. '

*f
11PFFF

CBIOS
OFFSET
AWD

CCP/ BUGS

e-fijos

im.. DE SIRED
Svf tTFKl

* 3Z"CCP * unos

I5. j
_

0l*S
*GQC

CBIOS
J*?2- CURPENT

1&KCCPiBOOS

*:

1\
| MEMOPV IMAGE

EM CBIOS a> soEwA
CCP BOOSf 9® _ -
BCXlT

t r! i
SOOT
csrfst'T
900H

Bd<iT E xFCUTfS
H » HP.

FIGURE 1 H'GVV HUUCRflON wOfinS

We can torget about SYSGEN at this point ,
because ihe Bool and fhe BIOS generated by
MQVCPM are lor the Intel MD5 system and
chances are that not even Ihe console I/O would
work, let afone the disk commands. So we save the
COM file, as instructed.

Now we have some preparation work lo do, so
mat we can overlay the MDS Boot and BIOS with
Ihe Boot and CBiOS supplied by our controller
manufacturer and previously modified to work with
our system I/O. First, we must calculate the BIAS
for our new system: that is. the amount by which
every CP/M instruction is shifted upward.

MOVCPM look care of this for Ihe CCP and BDOS
instructions, but we need it to find where to ORG

iy

* t
CALCULATING OFFSET

At this point we have to remember that every
COM and.HEX file contains built -in instructions on
where lo load it . We shall have no Irouble with the
CPM32.COM which we saved previously,because
MOVCPM arranged for the reconstructed CCP and
BDOS to be loaded into the Memory Image area
starting at 980H, even though they wifi execute at
2900+BIAS [6900 in this case). We have only to
give the command:

i
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E*

"facoOiS-fn/cf Sytffe/r?

|cm'-5 re/ }//
ijaye //fe rets J/c/e/y
/^yje^d/c e3'/ec/ C6/0J

A >MOVCPM 32 *

CONSTRUCTING 32K CP/M VF.RS 1.4
READY FOR "SYSGEN" OR
"SAVE 32 CPM 32.COM"
A>SAVE 32 CPM32.COM
A>ASM TTCRIOS—CP/M ASSEMBLER
3F4D
004H USE FACTOR
END OF ASSEMBLY

VER M

-fase/y/zt e/s/ecfA>ASM TTBOOT—CP/M ASSEMBLER
0 1 0 0
001H USE FACTOR
END OF ASSEMBLY

VER 1.4'
f

i
i

A >WDIR
-WORK COMCUTER

INTLIZE ASM
NTAPBI05 ASM

COM01 1 ASM COPY3
DPRT12
NEWCBIOS ASM
PACE
SBOCT40 HER
SYSGEN ASM
SYSGEN PRN+1
TARBIOS4 HEX

COM
COMDIAPRINT HEX

HOVCPM COM
NTARB 105 HEX
5BOOT4Q ASM
SUBMIT COM
SYSGEN PR N
TARBIQ54 ASM+1

COM
COM

DDT COM
IODVRS ASH
NTAR BIOS ASM+ I

COM
COM

Jt
COM

S800T40 PRN
SYSCF.N COM
SYSGEN 5YM
TTBOOT ASM
XFER
PIN IT
TTBOOT P*N

COM PI P
SAPE r STAT
SYSGEN HEX
TARB10S4 ASM
TTCBIOS ASH
CB 10S64 HEX
CPM 32 COM
TTBOOT HEX

;i
\

i
!

COM
COM

WDIR
CPM64
TTCRIOS PRN

WM COM
SflOOT64 HEX
TTCBIOS HEX

:
:
il «“! A>; Oef /?e*z iS/Sfe/y //?fv Aje/rpry //waveA>DDT CPM32.COM

DDT VERS 1.4
NEXT PC
2100 0100
-1TTBOOT.HEX-R880
NEXT PC
2100 0000
-ITTCBIOS.HEX—-P.A080—NEXT PC

r
!
\ r

—Crea/e /hr 3&4rf
—Over/ay A1S3 3&f
Crea/e 303 /vr £3/03
0?yer /ay Af/)3 3/03^'/3 eynf

.//eh/ •Jyis/e/v a/me/cfey
A>SYSGEN ,SYSGEN VER 1.403 0////)FOR PERTEC SINGLE DENSITY DISK '̂‘ ''SOURCE DRIVE NAME (OR RETURN TO SKIP) ' &£C&6($e /7#/DESTINATION DRIVE NAME (OR RETURN TO P.KFOOT)Bx J

yjV ,DESTINATION ON B, THEN TYPE RETURN / l<£//70/ j/ //?/&#FUNCTION COMPLETE
/)S//IFL/<//&??DESTINATION DRIVE NAME (OR RETURN TO REBOOT)\ ¥ ^ /

'Ak/or/?, Zo re/kwA
d/rse/?/ dyj/<?/??

iioo 0000
-'c

i
t't -
b
f “

I
FIGURE 2, SAMPLE RELOCATION JOBi 42
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i If it should be necessary at this stage to make

minor changes to the CBIOS, 11 is now easy to find
the address at which the change is Lobe mode. Any
address in the Memory Image area can be found by
adding the oflset to theexecution address shownin
the CBIOS.PRN listing of the re-assembled CBIOS.
We tan then use e*!her the DDT Substitute (St
command to insert the new hex values or, if several
successive instructions ore lo be changed, we can
use the DDT A (Assemble} command which allows
complete instructions to be inserted using the Intel
mnemonics for operation and register codes, and
hex values for addresses or constants.

The CP/M System Alteration Manual has all
this information, there is even a table of offsets for
various system sizes. But for some reason I and
many others have great difficulty in getting the
procedure clear. Perhaps the CP/M manual gives
us loo much, too quickly - that is why I have
spread-out this description.

because we already have the reconstructed
system in the memory area. However,whenwe are
not relocating CP/M. but merely putting the
existing system, unchanged, onto a new disk, .we
do not need to use DDT to get the current system
into the Memory Image area. When SYSGEN asks
for the source drive, we tell it A, and CP/M is read
from Tracks 0 and 1 of ourcurrent system disk into
the Memory Image area. Then,when SYSGEN asks
forihe destination,we tell it B,andwrite thesystem
out to a new disk.

t —r

_

COPYING THE SYSTEM FILES
SYSGEN does not handle anything except the

CP/M system itself . The utilities , such as ASM.ED,
DUMP, LOAD, etc., must be handled separately.
The files on our current sysiem disk can be
transferred over to the new system either by the
CP/M Users' Group Utility COPY.COM, or by the
Command1

!

^1

THE USES OF ’SYSGEN’

Atthis point, the Memory Imageareacontains a
complele 32K CP/M system, with the correct
CBIOS and Boot lor our own configuration. Wenow
use the SYSGEN utility to write the new system out
to Tracks 0 and 1 of a fresh, formatted disk. The
complete sequence of commands is shown in
figure 2 , with comments.

Nole that when SYSGEN asks SOURCE DRIVE
NAME (OR RETURN TO SKIP), we hit Return

A>PIP 0: =A : V * [V ]

! _
COPY Iranslers a whole track at a time,

verifyingeachsector butnot reporting until theend.
PIP transfers one file at a time, verities the new file
against the old, and reports the name of the file
transferred, so it takes somewhat longer. PIP will
be our choice if we want to be selective, copying
only the .COM tiles, for example.
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The CP/M Connection
Chris Terry

CP/ M File Operations — Part 2i

: -

r
CP/M is available for a variety of disk drives,

controllers and methods, including single and double -

density, hard and soft sectoring, 8-inch and 5-1/4-inch
disks and Winchester hard disk drives, all of which vary
considerably in (heir diskprimitives. In this article, for the
sake of simplicity, we consider onty the standard
distribution version of CP/M Version 1.4, issued on a
single-density, soft -secIored, 8-inch disk.

contained inTrack OSeclorl;the CCRandSDOS occupy
the res! of Track 0 as weTf as 17 sectors on Track 1; the
remaining nine sectors (1152 byles} of Track 1 are
available for the CBlOS. The number of sectors actually
used by Ihe CSlOS dependsonvvhat drivers andfeatures
are included by (be controller manufacturer .

/
FileDirectory Area. Sixteen sectors on Track 2 are

always reserved for the file directory. Each direclory
entry is 32 bytes long: thus, there is room for
(16*12S}/32 64 entries in the standardsystem, Note,
however, that sector allocation for the directory is
controlled by a table in the BDOS; OEMs licensed by
Digital Research !nc. to reconfigure the syslem can
expand the number of directory entries lo 255 by
changing this table .

Fih' Storage Area. The remaining ten sectors on
Track 2 and all sectors on Tracks 3 through 76 are
available for files.

,

r
DISK ORGANIZATION
Main Divisions of Disk Space

The standard soft-sectored, single-density, 8-inch
disk is divided into 77 Tracks (numbered 0 through 76},
and there are 26 Sectors (numbered 1 through 26} per
track. This conforms to the IBM 3740 disk layout; such
disks are called "iBM-tompatibfe".

Each sector sIores 12S dels bytes; the two Cyclic
Redundancy Check bytes and olher overhead bytes
which follow the data are not included in this Count. Thus,

the total storage space is 77*26*128=256,256 bytes.
This, too, follows the IBM format , bul again is a function of
a BDOS tabie; it is perfectly possible to set the sector
size to any multiple of 128bychanging the table entry,but
fileswould not then beportable except to another system
with the same blocking factor .

On every disk that runs under CP/M. the slorage
space is divided into three distinct areas:

* CR/M System Area

* File Directory Area
* File Storage Area

,

Logical/Physicaf Sector Mapping
The standard logical record is one sector (128

bytes}, and a file may occupy any number of sectors
from zero up to the ful) capacity of the disk . Logically
consecutive records are not physically contiguous on
the disk . This is because the disk ccnirolfer must
process the CRC byles after reading logical Sector
N, to verify that ( here were no road errors. Also, (he
BOOS has some housekeeping chores to perform. If
Logical Record N+1 were in fact physically adjacent
lo Record N, it would probably pass tinder the read
head before the chores were complete ; the system
would thenhave to wah until it came roundonihenext
revolution ot 1he disk, about 16 milliseconds Inter
This would make sequential reading unacceptably
stow.

i

!

CP/M System Area. Tracks 0 and t are always
reserved for the CP/M system, although the systemneed
not be present on every disk . The coldstart loader is
44
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F Each bit in the map represents a group (some-

times called a r'cluster ' r) of eight logically consecu-
tive sectors on the disk. The bit positions and their
associated groups are numbered 00 through F2
hex ($ee Figure 2). The first two bits are associated
with the first sixteen logical sectors on Track Z .
These two groups (00 and 01) contain the file
directory, and bits 00 and 01 In the allocation map'

always contain 1Fs , even when no directory entries
have yet been made. This ensures that the directory
can never be overwritten by a file.

Forthis reason, logically consecutive records are
mapped onto the disk with several physical sectors
between each. The standard skew (sometimes called
"interface") for CP/M is six sectors, to be IBM-
compatible , and is shown in Figure 1; this mapping is
identical for all directory and file storage tracks. The
Sfgnslation from logical record numbers to physical
sector numbers is performed by a lookup table that is
usually in BOOS, though some versions put the table
in the BIOS. When the table is in the BDOS, disk
utilities that use the disk primitives directly must
provide a separate translation table of their own.

Thus, an application program usingthe disk primitives
to gain access to logical Sectors 19, 20, and 21 Of
Track 3. would in fact access physical sectors 6.12 ,
and tS on that Track. After completing the house-
keeping for Sector 8, there is only a minimal wait
before Sector 12 (the next in the logical sequence)
arrives under the read head,

The routine that performs the logicfll/physical
sector mapping is transparent to the user. In effect
this routine says, "Whenever you give me a logical
record number , I will convert It to a physical sector
number. You don't need to know what that number is,
but my mapping will give you quicker access to the
data area.'1

KEEPING TRACK OF DISK SPACE USAGE

Unlike some other microcomputer operating
systems, CP/M does not require that the size of a file
be specified at the lime of creation. Instead, space on
the disk is allocated dynamically, as needed. Space
that is released as the resull of closing a file Irom
which al least 1K has been deleted, can immediately
be re-used by another file. The tools that permit this
dynamic space allocation are.

•The Allocation Bit Map

• The File Control Block (FCB)

•The Directory

t

.
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Flgurs 2. AIIOMll&n Sll Wap

When BDOS receives a requestto createafilo,
it searches the allocation bit map until it finds a bit
containing a 0; the number of this bit is the number
of Lhefirst treegroup, BOOS thensets the mapbitto
1and places the 1-byte hexadecimal group number
in the mapping area of the Fife Control Block (FOB)
created for the new file.

Each time a Write operation is requested for
the fite , BDOS examines the last group number in
the FCBandalsotheNexlRefordnumber , and from
these computes the Track and Logical Sector
numbers where writing is to take place. When all
eight sectors of a group have bEen Titled. BDOS
automatically searches Ihe allocationbit map again
for the first bit containinga0. When one is found, its
group number isadded tothe FCBandthe map bitis
set to 1. Thus , a file which has seven or fewer
records will be shown as occupying one group (IK);
a tile which has eight records will be shown as
occupying two groups, even though the .second
group is empty.

! *iC
!’yn
0

:

: r Allocation Bit Map
For every drive configured in the syslem, the

BDOS maintains a space allocation bit map con-
sisting of 243 individual bits. This map is read into
memory when the drive is logged in, is modified
during Write operations , and is written back to the
disk each lime a file on that disk is-ciosed. Typing
CtrE-C erases all bit maps from memory except
those for Drive A and fgr 1he currently logged-in
disk

>y
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i This process has several important reouitsi

* Theminimum space that canbeoccupied by any
file {even an empty file) is eight sectors {1K}.
* Because BOOS always searches the allocation
bit map from the beginning on a Write request and
allocates the first free group it finds, logically
consecutivecomponenls of a file maybe physically
located anywhereon thedisk andnotnecessarily in
Track /Sector order.
* A Write request will never be denied until the
dish is too full to hold the amount of data to be
written. Of course, denial ol a Write request is a
fatal error unless the application program makes
provision for mounting a fresh disk in such circum-
stances, but it very seldom occurs If reasonable
care is taken.Use the STAT utility tocheck available
space belore undertaking any operation (hat creates
backup or temporary files.

* Disk space Is efficiently used In other systems
that require file size to be specified, overcaghon
can result in large amounts of unused space that Is
nol available to other files. This can only berecovered
by copyingthe data to anew llle with the proper size
specification.The sameprocedure has tobe followed
if it i$ desired to expand a file that has already used
the space originally allocated to it.

FCB is incremented. Thus, we shall find a separate
directory entry, each containing a different extent
number, for every 16K segment of a large fife.

Bytes 13 and 14 are notused and should alwaysbe
zero.

RC. Byte IS . This byiO, initialized toO, containsthe
current number of records in the Extent described by
the FCB. As new records are written to Ihe disk, (his
Count is updated by BDOS. Transition of this counl
from 7F toSO lathe signaTfor BDOS tocopy the FCB to
the directory area ol the disk and to create a new FCB
with the EX and NR bytes updated.

DM. Byiet 16 thru 31. This is the Disk Map area,
and is initialized to zeros. When a file isbeingbuilt , Ihe
first Write request causes BDOS to inserl (be number
Of Ihe group allocated into Byte IB. No further updaling
takes place in ihis field untir all seniors of the group
have been written. Then BDOS allocates another
group and inserts its number inio Byte f 7, and so on,

until all 16 groups (126 sectors} have been written

I

:
I _

i
IMPORTANT NOTE Because the FCB is nol written
to the disk directory area until eilher t 2B records have
been written qr the file is dosed,a system crash can
Cause theapparent I'ossof uplo ISBrecords Thedata
is on the disk but is not recorded In Ihe directory, in
applications that entail much data entry, it is good
practice to close Ihe file frequently andre-open it ; this
can avoid painful reconstruction of the directory and
(he possible destruction of vitaT data as the result of
overwriting from other files after a crash.

i

File Control Block {FCB)

An FCB is a 33-byie block of read/write memory
containing all the informationneeded by GDGS to find
a tile on the disk and to access any specified record.
Whenever a new file is created, an FCB must be
ereaied for it. The area from 005C to 007C hex is the
default FCB area usedby the CCP;i!mayaTso be used
by transient programs. If a transient program requires
more than one file 1o be open at the same time, ihe
program must create an FCB for each file that is to be
accessed These FCBs should be in the TPA.

FCB Layout . The layout of an FC8 is shown in
Figure 3. When a file is first crealed, the CCP Or user
program first clears all bytes ol the FCB to zero, and
then initializes the first thirteen bytes as follows.

FT. Byte 0. The CP/M Manual defines Ihis as
"Entry Type , not currently used but assumed zero."
While in the FCB area, this byte remains 0.

FN. Bytes 1 thru 8. The CCP or user program
places the filename in this field , left - justified, if the
name has fewer than eight characters , the remaining
bytes are padded with ASCII blanks (20 hex }.

FT. Bytes 9 thru 11. The CCP or user program
places the 3-character tile type in Ihis field. Note that
the period which separates filename end type in a
command is only a delimiter and isnolput in the FCB. If
the file type has fewer than Ihree characters , the
remaining bytes of the FT field are padded with ASCII
blanks, If Ihe file is a temporary file , ihis field win
contain '$$$',

EX . Byte 12. This byte, initialized to zero, indicates
the file extent number , As we shall see. an FCB
describes a file segment up to 16K in size . i.e. , MB
records (sectors), When12a sectorshave been written,

bytes 0 thru 31 pt the FCB are copied to the first free
Slot in the direglory area, and the Extent number in the

i
NR Byte 32. This byte, initialized to zero, i$

updated by BDOS during sequential tile operations,
and shows the number ot Ihe nexlree&rd to be read or
wrltien. For random access, the transient program
must place the numberof the record to beacce&sed in
this byle before issuing Ihe function cail to BDOS.
Note that this byle is not copied to the directory entry;
it is meaningful only when the tile has been opened.

FCB Location. Before we go on to discuss the
directory, it is important to emphasize that there is no
restriction on the location of an FCB. The CCP and
DOT use the area fromODSC to007C hex ; this is known
as the default FCB area, and is usually given the
symbolic label TFCB. When a large file has more lhan
one 16K extent , sequential wrile operations buiid the
data lor eachextent in thedefault FCB area. Sequential
read operations cause each directory entry for the file
to be fetched into TFCB, in turn. However, a user
program may allocate enough memory to hold all the
FCBs of a tile simultaneously, passing Ihe address of
the appropriate FCB to BDOS as one argument of
each access requesl. This will be explained in more
detail when we discuss fife access operations.Much
lime and head movement can be saved during'andom
readoperations if all otthe FCBsfora file are available
in BAM, so that theydo nothave to be fetchedfromIhe
disk each time a new extent is accessed.

i r

j

t

*

Fite Directory
The BDOS maintains a directory for each disk .

Upon booting GP/M.lhecontenlsofGroupsCM and02
46:
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(16 sectors) are read sequentially from the logged-in
disk, and the bit map tor that drive is recalculated from
the DM bytes of each entry , A request to open a file
causes the appropriate directory entry to be copied
into the FCB area. 1f the file has been opened for
writing, closing the file causes BDOS to copy the FCB
bflckto the directory area and to rewrite alM6 sectors
to the disk immediately .

Directory Layout. Aset of typical directory entries
is shown in Figure 4. They are for the same disk as the
Allocation Map in figure 3. Note that each entry
occupies 32 bytes in two lines. The first line (3rd
address digit always even)contains OOinthe firstbyte
(lo indicate that the entry isfor a valid file) , followedby
the file name end type The extent number is in byte
nnnC, and the record count in nnnF. The second line
(3rd address digit always odd} .of the entry contains
the numbers of the 8-sector groups allocated to the

The moral Is,never, NEVER eilowyour application
programs to keep writing and writing to a file, If you
close and re-open the file every time you write a
record, you will never lose any data, If this is too hard
on the diskdrive,close and re-open thefileafierevery
4K has been written (or some other reasonable
amount ) .

i:
e

Directory Area Usage, ft is worth noting that directory
entries on the disk remain Intact, even though marked
as deleted, until they are overwritten by new entries.

Thus, when the directory is brought into memory from
the disk , it may contain entries marked for deletion
which BOOS will re-use as needed, When BDOS

l
‘ P
: ^
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copies an FCB to the directory area, it puts the FCB
into the first entry siot that contains ES in Ms first byte ,

As a result, entries for severs! extents of the same file
are not necessarily adjacent, nor even in numerical
order , The CP/M DIRectory command and the WDIR
(Wide Directory} utility display file names in the order
in which they occur in the directory.

If it is desired to alphabetize the directory and to
purge entries lor deleted files, the SAP (Sort and
Pack) utility by Bruce Ratotf (CPMUG Volume 19) can
be used. This utility reads the direc lory from the disk,
copying only the active entries into an empty 2K
buflec It then sorts the selected entries into alpha-
numeric filename-type-extent order , fills the rest of
the buffer with E5, and then wriles Ihe sorled and
purged directory back to the disk , BE CAREFUL,
however , Early versions of SAP operate ONLY on
Drive A and are constructed for a particular system
size. And, lo Ihe best of my belief, existing versions of
SAP do not work on double-debsity systems . Be sure
to check the source code, and try It on a backup disk
first .

i

A
file.

Festering Erased or Crashed FUes. An understanding
of this layout may help to recover a file after a system
crash or one that has been accidentally erased. The
CP/M ERAse command and the Basic KILL command
do not in any way modify the disk file. They merely
issue a Delete request lo BDOS whichplaces E5 in the
first byte of the directory entry to mark il as deleted .
BDOS also scans the group allocations in line 2 of the
eniry and sets the corresponding bits in the Allocation
Map lot), thereby freeing these groups tor re-use. The
file data on the disk remains intact until a Write
requesl to BDQS finds one of these groups free and
overwrites one or more sectors on Ihe disk. The disk
Dump utility by S.J Singer on Votame 24 of the CP/M
User ’s Group library can nol only read any sector of
the disk intoanaccessibie area of memory, but allows
examin&lion end replacement of individual bytes
before writing the sector back to disk. This facility can
restore an erased file to activity by changing the E5 in
the directory eniry back to 00, provided that the
directory eniry is intact and that write requests since
the erasure have nol overwritten the file data on the
disk Restoration also requires Opening the tile, to
bringthe ediled directory entry into the FCBgrea, and
then Closing il to reslore the Allocation Map and to
rewrite this and the restored directory back to the
disk .

3
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User Program File Access Procedures
When a file-related console command is given

(SAVE, ERA, REN. DIP, TYPE} with a drive, filename,

and file type , or when a CP/M utility (STAT, PIP, ASM,
DDT, elc. ) is invoked with a filename as its argument ,
the CCP or the utility perform all functions required to
access the named file, including the creation and
updating of the FCB and directory entry. We are here
concerned only with the procedures that must be
performed by user programs to create, modify , or read
data files . Some general principles are explained first;
these are followed hy some concrete examples,

i

n

r*!
,

it

f
,n

In the case where the system crashed while a file
was open , this disk DUMP utility can also be used lo
search the fife area of the disk for the lost data , If the
first extant ispreserved in the directory,exploration of
ihe last groups used and the first groups ostensibly
unused can provide the first clues on where to look. II
two files are open simultaneously for writing. BDOS
usually (though not always} allocates open groups
alternately to these two files; this , too , can be ahelp in
reconstructing directory eolries.

en
le

BDOS Function Calls
CP/M provides 27 different functions, all of which

are available lo user programs. Functions 1 through
11 relate 10 peripheral I/O, and are.discussed else-
where. Functions 12 through 27 are disk I/O functions.
Only those concerned withcrealinganew file , reading

i

;
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over by logging in the d-sk {Function 14) and repeating
the Make.

from or writing to an existing or newly created file, Of
deleting a file are discussed here.

A BDOS function call (that is, a request to BDOS
to perform some function) always consists of three
operations:

;
Opening an Existing File

II the file to be accessedalready exists,it must be
opened before reading or writingcan take place. If the
file is noton Ihe same diskus the user program, it must
be mounted and logged in as described above; if it is
on the same disk, the log-in was done when the user
program was called.

To open the file, do the following;

•Allocate space for the FCB.

• Move the filename and type into byles 1 through
11 of ( tie FCB as described for a Make, above .• Load the C register with function number 15
(OFH, Open Fite). Load Register Pair DE with the
with the address of the FCB.

•CALL BDOS (Entry point is 0Q05H) .•Clear register A and wait for the completion
code to be returned. BDOS returns the byte address
of the directory entry if the file is successfully
opened, or OFFH if the file cannot be found.

f

•Load Register C Wilh the function number of the
desired operation.
•Load Register Pair DE with the address of the
FCB for the file to be accessed. For function 26,
load the address of the buffer to be used for disk
reads and wnles.

•CALL BDOS ( entry point is 0005H).
!.

Some, though not all, functions return a result.
Single-byte results are returned in the A register .
Double-byte results are returned with the low byte in
the A register and the high byte in the B register. It is
Ihe responsibility of the user program to interpret and
use any results returned by BDOS , NOTE: BDOS uses
all the registers. If any register values have to be
preserved, save them before the BDOS function call
and restore them when the function is complete.

1'

i

Log-fn Disk (Function 14)i NOTE: Successful opening ot a file says nothing
about the mode in which it can be accessed IImerely
indicates that the fife exists and thatilsdirectoryentry
has been copied into the FCB area . The user program
may either read from or write to the file , sequentially or
randomly. If only Read operations are performed. Ihe
file need not be closed later (allhough it is good
practice to do so). If any kind o! Wrile operation is
performed, Ihe file MUST be closed lafer , in order io
ensure that Ihe added or modified space allocations
are permanently recorded on the disk, beth in Ihe
allocation bit map and in the directory.

It the file tobe accessed isnotonlhe samediskas
the user program, the drive on which the file is (or will
be) stored must be logged in. That is, its Allocation
Map must be reconstructed in memory before any
access can be attempted. Put function number !4
(OEH) in the C register, clear the D register,and load £
with ihedrive number lobe logged in.ThencaHBDOS.
No results are returned.

If your program calls fora change of disk , it MUST
call for a Jog-in; if itdoesnot , BDOS will attemptto use
the allocation bit map left over from the previous disk
on that drive,and existing data on the newdi&k may be
overwritten and permanently lost.

r

!
,

Buffer Addressing

The starling address ol the buffer from which data
is to be written to disk , or into which data is to be read
from disk, is called the DMA (Direct Memory Access )
address. The minimum size of the buffer is 128 bytes,
corresponding to one complete sector. Increases ot
buffer size must be in multiples of 128. The term
"DMA 1' is not strictly accurate unless the controller
contains DMA hardware that pre-empts the data bus
and transfers a specified number of bytes (starling at
the DMA address) at high speed, wrthout intervention
of the CPU. However, the term is convenient and has
become standard in CP/M.

Unless otherwise specified by a user program ,
BOOS assumes that all data transfers will take place
via the 128-byte butler at locations 0080H through
OOFFH. This is called the Default Buffer , and the
standard name of its starting address is TBUFF. This
buffer is also used by Ihe CCP for string input from and
output to the console ,

A user program can change the disk buffer address
with a Set DMA function call to BDOS. The procedure

E < Create a New File

First , allocate space for an FCB. If no olher file :s
open, the TFCB at 005CH may be used; it that is
already in use, allocate FCB space (33 bytes) in the
transient program area (TPA). Then move the filename
(8 characters, left -justified, padded asnecessary with
ASCII blanks) and the file type (3 characters, left-
justified, padded if necessary) into bytes 1 through 11
of the FCB (byte 0 must contain zero),

Load Register C with function number 22 (16H;
Make File), load Register Pair DE with the address of
the FCB, and call BDOS. BDOS returns the byte
address of thedirectory enlry allocated to the file (i .e.,
an address in the range 00 through 7FH that is relative
to the start of the sector in which the entry will be
stored on the disk). If - the directory is already full,
BDOS returnsOFFHir.the Aregister ; the userprogram
must check for this and take appropriate aclion if the
directory is full. One possible course would be to print
an errormessage instructing theoperator todismount
the current disk and mount a blank formatted disk cn
the same drive , Upon receiving confirmation via the
console that a new disk is mounted, start the operation

\ r;
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• Load Register C with Ihe (unction code
(26-1 AH-S&I DMA).
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• Load the DE Register pair with Ihe sfarting
address of 3 user buffer .
* CALL BDOS (Entry poinl at 0005K).

BDOS does not return anything.

Reading and Writing

Random Reading
Once a fife has been opened, random access 1o

any record is possible by placing the desired record
number inbyte 31 of the FCB before issuing a Read or
Write request (remember that FCBbytes arenumbered
from 0). Some computation is required here, first to
derive the logical record number from the block .
number (if blocks are larger than 128 bytes), and then
to find what extent this record is in.

Suppose that our logicalrecords are 256 bytes (2
seclors) long,and we wish to access record 134, The
data we want is in the two sectors slariingat 134*2*283
in the sector sequence. However, since a file extent
can hold only 12B sectors, sector 268 must be in the
third extent.Extent numbers start at 0. so this wiit be
numbered 02,Thenumberof seclor £68 relative tothe
Start of Extent 02 is found by taking the remainder of
260 modulo 1 £8; that is, 268%2=2, and the remainder
is 26S-(1£8*2)=12 decimal.Since Next Record counts
in the FCB also siart at . the required sector number
is 11 (OEH).

Thug,before issuing the access request we must
fetch the directory entry for Extent 02 into the FCB
area, and place OBH in the NR field (Byte 31). Now we
issue aSet DMA request pointing to the start of a 256-
byte buffer, followed by a Read request for the first
half of our record. To obtain the second half , we must
add 1 28 to the DMAaddress and issue a newSet DMA
request . We do nol need to change the NRfield of the
FCB because this wag incremented automatically by
BDOS after the first read, so we finish the operation
merely by issuing the second Read request .

After a file has been opened, a separate Read or
Write request musl be issued for each end every
sector transferred. Unless otherwise specified by the
user program, BDOS assumes that all transfers will
take place via the Default Buffer sUrting at TBUFF
(0030H). The user program is responsible for emptying
the butler alter each Read (or processing the data
while it is still in the buffer), and for filling the buffer
before each Write . The request procedure is:

Load the C Register with the function code
< 2Q=14H=Read Next Sectoral^15H=Write Next
Sector
# Load Register Pair DE with the address of the
FCB for the file to be accessed-

* CALL BDOS (entry poinl is 0Q05H).
Upon compielipn ol the sector Read or Write,

BDOS increments the count in the NR (Next Record)
field of the FCB, and returns a. completion code in
Register A. The completion codes are:
CODE ON READ

Successful Read
Read past EOF

ON WRITE
Successful Write
Error in extending the

0
1

file
Sector accessed End of disk data had no

data
Nomore directory space
for a new extent

it isthe user program's responsibility to check the
completion code and to lake appropriate action on
error conditions.Use of the 128-byte Default Buffer is
convenienl when Ihe user program musl process
small quantities of data (for example, a tine of source
code) before requestmgoroulputtinganolher record.

There are many occasions when a large block of
data must be read 'nto or written from memory in one
operation Examples are reading a COM life into
memory prior to execution,reading a complete set cf
records that are !o be sorted, or making a targe block
of ASCII text available to speed up string search/replace
procedures To tead a targe block, do the following:

Allocate userbuffer space , sized (osome multiple
of 126 bytes.

* Issue a Set DM A request pointing to the siart of
the user buffer . Store the current DMA address in
scratchpad memory .

* Issue the first Read request.
* Alter each Read request, check the completion
code returned by BDOS, and take appropriate
action it an error is indicated. Also check for a
Butler Full condition (such as number of sectors
read equal to butte' sue in sectors) .

* After each successful read get the current DM A
address, add 126 lo it, and store the updated
address in the DE register pair and in the scratchpad.
Then issue a new Set DMA request followed by a
Read request.

2

255

Random Writing
Some care must be taken when writing randomly.

If we wish to write record 129, tor example, we must
first have created space for records 1 through 128.
We can write 120 records containing nuts, and Ihen
add record 129 to the end of thefe,however, this may
be wasteful of disk space , and we could run into
trouble if we attempt to write record 2001 (or some
high number ) . Most data management systems use a
special CREATE program to create a file of finite siie,
and thenan UPDATEprogram that enters data inlo this
file in a manner that makes efficient use ol the space.
There have been a number of articles during the last
year on hashing techniques, tree techniques, and
indexed sequential access methods. Consult these
for further details,which are outside the scope of this
article.

Closing a File
II is not necessary to close a tile if ONLY read

operations were performed on it. This is because
teadmg alone does not change either the Allocation
Map or the directory entries lor the file. Closure is
highly desirable, however, to maintain upward com-
palibility of Ihe user program with revisions laler than
1.4 ol CP/M. In a mulli-user system, for example , the
file would have lo be closed before any other user
program could access it.
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1Further , if arty type of writing was done, the space
allocations for the file were probably changed, and
must be written back to the disk to ensure integrity oF
the data.The Close functioncopies the current FCBto
the matching directory entry, if one exists, or to the
first free slot in the directory area if the current FCB
describes a new Extent.Then the allocation bit map is
written back to the disk area on which it resides, and

the entire updated directory r$ written out to the first
sixteen sectors of Track 2.

To cTose a file , do the following:•Load register C with the function code
(16-iOH=Close).•Load Register Pak DE with the address of the
FCB tor the file.• CALL 8DQS (entry point is at 005H).
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TE
function calls to BDOS, The delete procedure is:
•Piece the name and type of the file to be deleted
in bytes 1 through 11 of an FCB (bytes are numbered
from 0).-• Load Register C with the function code
(1&=13H“Delete)• Load Register Pair DE with the address of the
FCB.

Files of type .COW and HEX do not contain any
built-in end-oMile (EOF) marker . It BOOS starts to
process a Read request and fmdsthat the count in the
NR field of the FCB is greater than the count in the RC
field, the request is aborted and a completion code of
1 (read past end ol file) is returned. A transient
program may use this indication to break out of a dala
transfer loop:more usually,such aloopis rnitialicedto
read only the number of sectors specified by the RC
field. • CALL BDOS,

No information is returned by BDOS alter a Delete
request.t ASCII files of types ASM, TXT, DOC,etc. can also

use theabove methods. However, the transient programs
that process such files (assemblers., editor, text for-
matters, etc .) expect to find at least one ctri-Z (1AH)
code after Ihe CFILFof the fast record in the file. Some
programs fill all unused space in the last sector with
this code. The EOF marker is not recognized by
BDOS, but it acts as a signal to the transient not to
read any further sectors, and to ignore the first EOF
marker and all subsequent bytes in the buffer .

When random file access is in progress, the user
program should always check the completion code
returned by each Read or Write request, because
BDOS distinguishes between an attempt to read a
sector beyond the true end of fife (code 1), and an
attempt to read a sector which is within the file area
but has no detain it (code 2). The iatterconditioncould
occur while building a tree,or while using hashed key
techniques.

I ^ The rename procedure is:
•Place the old name and type of the file to be
renamed in bytes 1 through 11 of Ihe FCB.
• Place the new name and file type in bytes 16
through 26 of the FCB,

• Load Register C with the function code
(23=i7H=Rename).
• Load Regisler Pair OE with the address of the
FCB.
• CALL BDOS.

It BDOS finds a directory entry matching the
filename and type inFCB bytes 1-11.it changes these
to the filename and lype specified inFCB bytes 16-26
and returns the byte address (within the sector) of the
Changed entry, in Register A. If no matching entry is
found, BDOS returns 255 (OFFH) in Register A. The
user program should check the completion code and
take appropriate action if the renaming was not
successful. After a successful renaming, a Close
request must be issued for the file under the new
name, otherwise the modified directory will not be
written to the disk.
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i i Deleting or Renaming a File

A user program can delete or rename a file byJ
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Implementing the IOBYTE Function — Part 3
r

However, when the IOBYTE function is imple-
mented, the logicaland physical drivers are separated.
The logical driver then consists of a switching
mechanism that allows its associated logical device
to be linked to any one of four physical drivers (and
their associated physical devices) , The IOBYTE itself
is part of this switching mechanism.

CP/M contains four logical devices. For con-

venience, they are named:
1) CON: 2 ) RDR: 3} PUN: 4) LST:

(The coions (:) are part of the names.)
The CON: device provides slow-speed communi-

cation between the operator and the operating system.
it has three logical drivers: CONST , which checks the
character ready/not ready status of the currently
assigned console input device; CONIN, which fetches
a single character from the console inpul device , and
CONOUT, which outputs one character to the currently
assigned console display device .

The RDR: device is for input only, from mass
storage devices such as a paper tape reader , a
cassette playback, acard reader, a badge reader,etc ,
it has one logical driver , called READER.

The PUN, logical device is foroutput only to paper
tape, cassetterecorder, etc. Itcomplements theRDR:
device. It has one logical driver , called PUNCH.

TkeLST: device is tor output only . It is not used by
the facilities built into the CCP, though it canbe Iinked
in tandem with the console display (ctrhP toggles this
link on and off). It is meant for directing the output of
application programs to a printer or to mass storage
devices other than the disk subsystem It has one
fogical driver, called LIST.

The CP/M System Alteration Manual (page 15)
notes- that J \„the user can optionally implement the
IOBYTE function which allows reassignment of physical
and logical devices." Unfortunately , the clues to the
procedure are scattered through the Facilities Manual,
the System Alteration Manual and the Interfacing
Manual, and no examples are given.

Why , in practice, would we want to change the
active peripherals? We might , for example, have both
a dot-matrix printer (on a parallel port) and a daisy-
wheel printer (on a serial port ); the IOBYTE function
allows us to U3e the dot-matrix printer for numeric
output, but to switch to the daisy-wheel for corres-

pondence, Again, if we normally use an electronic
keyboard and VDM as the console, but also have a
keyboard/printer serial terminal such as a Teletype or
Diablo or Tl Silent 700, we can switch aft console
functions to the serial terminal whenever wewish, and
switch them back when desirable.

t
*

t

Logical Devices
The ability to perform this switching implies thai

we have a logical t/O system in which each kind of I/O
operation is performed by a separate logical device -
that is, a software routine which controls the flow of
data, and may do some formattingand CRCgeneration
or checking, but does notdirectly taIk to aphysical I/O
device -

i

Communication between the logical device and a
physical device takesplace through two intermediaries:
a logical driver , which is permanently associated with
the logical device, and a physical driver that is per-
manently associated with a particular physical device
(see Figure 1). In the distribution version of CP/M, the
logical and physicaldrivers are one and the same; that
is, each logical device is permanently linked lo one,
and only one physical devlce.

Logical Drivers and the IOBYTE
In the distributed sysiom, which does NOT have

the IOBYTE function impiemenled, the logical drivers
52
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f - There are many possible wayB of implementing
the selection mechanism. A neat and straightforward
solutioncanbe found in aprogram tailed VBIOS31.by
Jeff Kravitz , which Is contained in Volume 1 of the
CP/M Users' Group library. Each logical driver has the
form shown in figure 3, except that after the LDA
lOBYT instruction, the LIST driver has two RLC
instructions, the PUNCHdriver has four RLC instructions
and the READER driver has two RRC instructions. The
effect of these is to shift the bits of interest into bit
positions 0 and 1 of the A register.

actually contain the physical drivers. This means that
each logical device is linked to one, and only one ,
peripheral,

When the IOBYTE function is implemented, this
situation changes, The physical device drivers become
separate routines fTTYIN, TTYOUT, etc.). The logical
drivers then become selection routines, eachof which
may select one out of four possible physical drivers
according to the code found In the corresponding
section of the IOBYTE,

The IOBYTE is located at 0003H, and is divided
into four 2-bit sections (see figure 2), each of which is
associated with one of the logical devices. The 2-bit
code (00, 01 , 10, or 11 ) found in any given section of
the IOBYTE selects; 0ne of the four physical drivers
that can legally be associated with that particular
logical device. Figure 2 also shows the names
associated with the codes for eachlogical device , It is
important to note that rrom the viewpoint of the switch
mechanism in the logical driver, only the codes
themselves matter . The names are merely identifiers
of the legal codes in each section of the IOBYTE, and
only become useful when the STAT utility is used to
change the contents of the IOBYTE - that Is , to assign
a new peripheral to a logical device.

S .

:
i -

i

IOBYTE AT BSBTH
7 f [ 5 4 1 } 2

LST: PUN: RDfi:
Bit Poai
Lexical

X
COM:|r t

l- BlflAXY D£C Device names known to PIP t STftl
1TY:
CRT:
LPT:
UL1;

ee TT¥ (

FTP:
UPI:
UPZ:

TTYTTYt
PTfi:
UHl:
UR 2:

L
01 1 CRT:

BftT:
UC1:

10 2u L
:

Figure 2.Device Selection Code# In I08YTE
f
!

r

r LOGICAL
DRIVERS
SELECT
PHYSICAL
DRIVERS

PHYSICAL
DEVICE
DRIVERS

l

i TTY STAT I
i RETCBLOS

JUMP
VECTOR

CONST

i; CRT STAT

RETi r 0DOS

l JMP BOOT
f from COP JMPWBOOTEF Logical Devices TTYiNI/O CONINJMPCONSTi Requests RET

Irorri Applications CON ; “^ JMP CONIN
- ^; - CRTINi JMP CONOUT5 4 RET

f RDR: JMP LIST

toCCP 4—
I /O Returns

JMPREADER

f COMOUT TTYOUTJMP PUNCHPUN:
\ r to Applications Jl JUMPS

TO
CUTOUTDISK

PRIMITIVES
LST:

1
TTYINLIST

k.
; RET

*£ LPOUT
I RETf

i
. READER-
i — Figure l. Logical If O system for CFf Mr

PUNCH —

i
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again swap HL and the top of the stack , so fhal the
physical driver address goes on the stack and the
original contents at HL are restored. Finally, The
RETum Instruction pops the driver address off the
stack into- the Program Counter , and we start executing
the selected driver.The RETurn instruction at the end
of the driver itself passes control back to whichever
routine requested the t/O operation.

Thus, every I/O call , whether to BDOS or directly
to anyone of the logical drivers,causes the lOBYTEto
be inspected and control to be passed to the physical
driver specified in the appropriate section of the'

IOBYTE.

Other Considerations
The 1ST: , PUN: , and RDR: are one-way logical

devices, and assigning a new physical device to one
of them does not affect either ol the other two The
only restriction is the obvious one that it is useless
trying to obtain input from an oulput -only device , and
vice versa . Care must be taken, however, in the
assignments fo CON: , on a two-way logical device.
Every assignment to this device changes all three of
the associated physical drivers simultaneously; fhal
is, the status driver , the character input driver and the
character output driver . The branch tables for these
drivers must be setup so that amistaken reassignment

The CALL to the common I/O Dispatcher (IOCAL)
puts the address of the first entry in the table of
physical drivers on the stack as the Return address,
although it will not be used as such. iOCAL's job is to
find which table entry to use,end then ic branch to the
address contained in the entry.To do this , it uses the
IOBYTE code as an offset to be added to the address
ol the first table entry. The original IOBYTE code
ranges from 0 through 3;however , each table entry is
two bytes long, and therefore our offset must be
doubled so that its possible values are 0, 2 , 4, or 6.
This is done by the single RLC at the start of 10CAL.
Now we set bits 0 and 3 through 7 of the A register to
zero with Ihe ANI S Instruction, which leaves the
absolute value of our doubled code in the register to
be used as fhe offset.

The XTHL instruction saves the current contents
of the HL register pair on the stack and tarings what
was on the top of the stack (the address of the first
table entry } into HL To this (after saving the contents
of DE) we double-add ouroffset by clearing ,moving
the offset from A into E, and doing a DAD D. The HL
register pair now paint® to the table entry containing
the address of the desired physical driver. The next
five instructions bring the driver address itself into HL
and restore the original contents of DE. The XTHL

f.
i

r

L

r
L

i r
( Ge ts the comp le te IOBYTE

0 ? needed to sh i f t code i n to
|5-1 o f A, None needed fo r CON: }
;Pu ts the add ress o f C ITED o r s tack

CONIN: LDA . IGDYTE
(RLCs or RRCs

f bits
CALL IGCAL

TTYIN
CRTIN
RDRIW
UClIN

I

f I
CITBL: DW

DW v
DW
DW;

;Douh le the code b i t s o f i n te res t
7 Mask ou t d l l o the r code ?
;Save HL, ne t add ress o f XXTBL

f r IGCAL: RLC
AN!
XTHL
RUSH
MOV

!
6

D
Pu t doub led code i n E
and c lea r D
Add doub led code to XXTBL add ress
t o f ind address o f rec ru i ted en t ry
Get l ow by te o f en t r y
Now po in t t o h ioh by te o f en t r v
and pu t i t i n to H
Pu t the low by te i n to L
Res to re DE
Pu t en t r y add ress on s tack, res to re HL
POD en t r y add ress i n to PC to s ta r t
evecu t i nc the reou i red d r i ve r (TTYIN)

E,A
MVI D,0
DAD D

MOV A i M
IN*MOV
MOV
POP

U,M
L,A

. D
X T H L
PETr

i TTYIN:

;Re tu rns con t ro l t o o r i g i na l ca l l e rRET

3 Typical Code for one Logical Driver (COfJlf+J, an associated Physical Driver (TTYII'f), and thus common I / O Ciapatcher (IOCAL) .
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command does not cause loss of all communication
between the operator and the operating system.

Suppose we have a keyboard and VDM as our
standard console, a serial CRT terminal as the
alternative device and do not intend to use the BAT:
(.input from RDR:, output to LST:) or UC1: (user -
defined) logical devices. Then in our CONST and
CONIN logical drivers, the first table entry will branch
to TTVST and TTYIN drivers, and in CONOUT the first
table enlry will branch to the VDMdriver software. The
second table entry in CONST and CONIN will branch
to the CRTST and CRTIN routines, and the second
entry in the CONOUTtablewill branch toCRTOUT.For
the third (BAT:) and fourth (UC1 :) table entries, we
have two possibilities:

If we wIsh to know the current devlce assIgnment3,
we type the command:

fr ' :

*
A>STAT DEV:

If the IQBYTEcontains thebit pattern10110100,
the response will be:

CONUS TTY:
RDR: IS PTR:
PUN: IS UP2:
LST: IS LPT:

j

$ Now, if we wish to change the reader assignment
from PTR; (whichcould be a fast paper -tape reader) to
UR1 : (which couldbe a cassette), we type the command:

A>STAT RDR:=UR1:
STAT would thenchange the code In bits 2 and 3 of the
IOBYTE from 01 to 10. All subsequent requests for
Reader input would then access the cassette instead
of the paper -tape reader.

If we want to change more than one assignment,
wt? can put up to four such commands on the same
line , separating them with commas, e.g.:

A> STAT RDR:=UR2:,L$T:=TTY:

STAT will detect and deny any request to assign an
input physical driver to an output logical device,orto
assign device names that are unknown to it, with the
error message:

a. In each table, make the 3rd and 4th entries Ihe
same as the first , This will automatically default
them to the standard device,

b. Put branches to an error handling routine. This
might merely be a null input routine that returns a
NULL (00) and a null output routine that copies C
into A and then returns; or the error handling
routine might include an error message.

I.

r
r Initialization. As we have seen, communication

between the operator and the computer is now totally
dependent upon having the correct code in bits Oand
t of the IOBYTE. At power -on time,this byte contains a
random bit patlern. It is therefore essential that the
CP/M Coldstart portion of the boot procedure be
modified to include proper initialiiation of the IOBYTE.

If the assignments are set up so that the first entry in
each table (code 00) sets up our normal system
configuration, theinitializing code merely clears the A
register (XRA A) anddeposits thisQOHin IOBYTE (STA
IOBYT).

? 1
INVALID ASSIGNMENT

: r-L Space on the System Traeks

There is one last item which we must take into
account: the spaceon the system tracks (Oand 1) that
is available to expand the CBIOS, The standard
CBlOS begins at 3EQ0 in a 16K system or 7EQ0 in a
32K system. Thus, we have 512 joytes available for all
CBIOS functions {including the disk primitives). If our
expanded CBIOS (with the new IOBYTE function)
requires more than 512 bytes , then we shall have to
move CP/M downward by 1K in order to fit the now
CBIOS between the top of the BDOS and the top of
available memory . This creates a space of
512+1024=1536 bytes above the lop of the BDOS.
We cannot use all of this space,however, since only 9
sectors (1152 bytes) are available for the CBIOS on
System Track 1. We must therefore ensure that the
last byte of object code in our expanded CBIOShas a
memory address no greaterthan XE7F {where CBIOS
starts at XAQQ). There is nothing to prevent us from
using the space XEBO thru XFFF as sera tchpadmemory.

If memoryspace is tight,and we only require (say)
640 bytes for the new CBIOS , we could move CPM
downward by only one page {256 bytes). However , a
shift of less than1K will make computation of the ORG
address of CBIOS and of the offset less convenient.

Device Assignment from the Console

The STAT utility has the ability to list the legal
deviceassignments foreachof thefour logical devices,
to list the current assignments, and to change the
current assignments. STAT does not know (or care)
howthe logical drivertables are set up intheCBIQS; it
is concerned only with examining the contents of the
IOBYTE at location 0003H, reporting what it finds
there, and changing specific bits in the IOBYTE while
leaving the remainder untouched.

To obtain the list of legal assignments, we type
the command:

[

J
\

J
r A>STAT VAL:

which generates the response:

CON:- TTY: CRT: BAT: UC1
RDR: = TTY: PTR: UFt: UF 2
PUN: = TTY: PTP: UP1; UP2:
LST: - TTY: CRT: LPT: UL1:

I

:
55

. '—"A

a?*
'

' Siimrni -Jt



r
f

r*.-

I The CP/M Connection
Chris Terry
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How to Use the CP/ M Facilities in
Your Own Applications Programs — Part 4

i

ters, or employ a direct call to the console driver . Also,

direct calls can avoid the need to save registers not
used by the primitives,

In genera!, portability demands that an application
program:

1 . Perform ALL input and output operations via calls to
BDOS, not direct to the CBIOS drivers

2. Contain all other routines required by the applica-

Previous articles in this series described how the
CP/M file management system works, and how the I/O
system can be enhanced to give a choice of peripherals.

This article discusses how the facilities provided by
CP/M can be used in your own application programs,

with particular emphasis on portability.

r PORTABILITY CONSIDERATIONS
Avoiding System Incompatibility

Let me say at the start that, for programs intended to
be run only on one's own system, there is no reason not
to make use of any and ail the facilities of CP/M- Disk
I/O primitives and peripheral drivers in the CBIOS may
be invoked with subroutine calls— but at a price. The
price paid is that the program may not run on any sys-
tem that uses a different disk format. Prime examples of
thi3 are the SAP {Sort And Purge directory) , WDIR
(Wide DIRectory). and XDIR lextended attribute DIRec-
tory) programs in Volumes 19, 4 , and 24 of the CP/M
Users' Group library, These work like a charm on sys-
tems using CP/M Version 1.4 with 8" IBM-compatible
(soft-sectored} drives, and are extremely useful utilities.
But they all use direct calls to disk primitives in the
CBIOS that assume 77 tracks, 28 sectors per track, and
128 bytes per sector, They do not run on any other disk
system, nor under CP/M Version 2- SAP, in particular,
destroys the directory if run ona double-density system.

All three of these utilities need extensive recoding for
double-density or hard sectoring.

There are some advantages in using direct calls- in
spite of David E, Corteai's vigorous letter ot protest in
the February 1981 issue of fnterlacd Age He rightly
points out that direct calls to console drivers lose the
facilities provided by CCP (e g., the ability to suspend/
continue an operation with a Control-S) , However , there
are times whenone wishes to use control characters in a
manner that conflicts with CEP's use of them; one must
then either change the design to use different charac-

tion.
3. Provide adequate stack space of its own. storing the

CP/M stack pointer on entry and restoring it on exit.
4. Save all registers containing significant data before

each call to BOOS, and restore them on return from the
call.

i

Performing all I/O via BDOS ensures that these oper-
ations are system-independent. Regardless of system
version or sise, a BDOS call takes the function code in
the C register and a character or buffer address in the
DE register pair; and the BDOS entry point is atOOOSH.

Point No 2 may seam obvious, but sometimes gets
forgotten when adapting a private program for publica-

tion I have a 5K ROM monitor that combines and
enhances the most useful features of Roger Amidon's
Apple monitor and the old Processor Technology Soft-
ware Package; it contains excellent buffer scanning and
code conversion routines that I frequently call from
CP/M application programs. But these are peculiar to
my system, and when someone would ask me for a copy
of one of my utilities. I sometimes would forget to
extract one of them. Nowadays I keep the most useful
ones in a LIB file for easy inclusion in programs to run
on other systems.

Point No. 3 is important and is often overlooked
CP/M has a pretty good stack, but a program that does a
lot of PUSHing and FOPping when subroutines are
already nested to considerable depth can exhaust the
CP/M slack and crash I have encountered this problem
several times, chiefly because my programming slyle
leans toward a separate subroutine for each logical
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function; my main program loop is nothing but a series
of subroutine celts to major functions, and those In turn
call nested subroutines to perform uubfunctions. My
programs may run a little more slowly because of
this—but then they are I/O limited rather than CPU
limited, anyway; 1 certainly find that this style makes the
logic easy to follow when I want to modify a program six
months after it was written. Further functions can be
added or algorithms changed with very little trouble.

Foint No, 4 is also important The 8DOS uses all
registers, and even a simple call for console input or
output can destroy data in BC or HL if these registers
are not saved. If a macro assembler is used, code Save
and Restore macros and use them before and after
every call to BDOS, remembering that single-byte
results are returned in the A register, and double-byte
results in BC.

There are numerous ways of locating the CBIOS
routines at run time; all depend on the fact that CP/M
places a jump instruction in location 0000, fallowed by
the address of the Warm Boot routine, which is, the
second Item in the CBIOS iump vector This vector
contains the following jtems:

i.

'

i

: Arrive here f ram. ccld 2 tart load
jActive! here Ear warm st -art
:Ct)-0Gl( £or CurtPg-l* 1ripur ehar -acf.-er ta-ftdy
IRe ad character flora comsol* Input
rhf [ Ltt ch.dsvtef L- v constic iJ = plsy
fUrL ^ tf ?i c- h i i c * u 1.1 f i t dev l :;n
? Write a character to Punch devit*S character Iron Reader tfevJ 'C *y .1ove to track GO un flf l lectcd fl i ivt
y6 eject a dLu-k drive
; fiH rL tea Ok m.itar^r :>n select ad drive
jSct sect-ir nunbar cr. selected ( rack
j tet address of dEzsh I/ObiiTI i ir
;n.*^d &*ct<nr
RHRLFH a«lf l-ctad sector

ftOC7
JHJ1 NBGOT

CONST
JHJ* CUHIH
JUP caaour
JMP LIST
JHP PUNCH
.JMk READER
JHF HJOSE
.TH P a LL-Dti:
JMP SLttRIC.TH P 5ETE.EC
JHP E BTDKJt

R?.AE
JHP WR;TE

IP
i
£ .

s
I
F

i Avoiding SluIncompatibility
CP/M systems coma in ell sizes from 16K (minimum)

up to 64K ( maximum without memory Bank switching).
Regardless of system size, Pago 0 (locations 0000
through OOFFH) and 22 pages at the top Of memory are
reserved for the use of CP/M. Thus, the area available
for application programs and Iheir work apace varies
Irom 40 pages 11OK) In a minimum system to 246 pages
(62K) in a maximum system. This variability has implica-
tions both for application programs which make only
BDOS calls, and for those which make direct calls to
CSrOS routines.

Finding Available Memory Size. Programs which per-
form extensive searches, such as text editors and for-
matters. and database update and retrieval programs,
run faster if the data to be processed (or a substantial
portion of it ) is available for processing in memory Also,
telecommunication programs communicating with
remote computers generally require large butters to
avoid interruption of data transfers on the tine by disk
accesses. Programs of this type need to know the last
memory location available to them, so that they can
define large buffers and workspace without encroach-

ing upon CP/hi Locations 5, 6 , and 7 in Page 0 always
contain a jump instruction to the BDOS entry point:
thus, the last available memory address can be found by
the sequence:

LHLD 0006H
OCX H
SHLD MEMTOF

where MEMTOF is a 2-byte storage iocatian within the
application program.

Finding The CflfOS Jump Vector. Programs which
make direct calls to CBIOS routines need to know [he
locations of these routines. One way of doing this is to
include in the application source cede equate state-
ments that give the addresses contained in the CBIOS
jump vector . This is an unsatisfactory method, however,
since it ties the executable .COM program to one partic-

ular CF/M size; if the system is changed the equates
must also be changed and the application program reas-
sembled. it is better to define the CBIOS locations
dynamically upon entry to the application program; the
program will then run correctly on any system that uses
a similar disk format.

Once the address of the Jump to WBOOT is known
from locations 0001-0001 , the application program can
compute the address of any other CBIOS routine. The
simplest way of doing this is to create an identical iump
vector within the application program, as follows:

-
( r
? )
>
£

•f- AA +-rr A [DUtine t c- out a. in)GET*Et. LIllr
;CEJQ£ i' ai.- c 11 . -y AJJC MUSE 3 for a laeaL junp (rector ,
SPUM CP/N User *' Glfflup LSfcfS^yr Vul 1.I; :

I. r
rt n CRG inOHr r
VEfTTRS : JH.F GfcTVEC

ns M I Thi L B- apace vili conLAin t.h-u Local
; jimp vector attar c-xc-cutLon at C-ETVEC.
;Do NOT rerwe 51*9)5
: rr -yiWi Mils ] Iil, i>f *<Uirewae 8
Ful il J'I :.i \ njtoh thusc in the
iCD-IOS lump vector.

;
WJUUTa
CCfflEI:
C.QKlNi
COMOUT !
LI K-Tt
PUNCH:
RL'A DJIB i
HUH ti:
l? LL LL-i K :
pJETTRK r,
SF.TF.J'Cr
SKrUttft:
HEAUr
Nli r TF_

!

EyUVELTRLi + J
EGUVF.CTRS+ fi
EQUVF.C7R5t !l
EOUYJtflTRStl 2
TpuvF.CTHKt
LyUVELTH5 + Li*E yuvL GTJISS 12 L
E0UVECTRS + 3 A
nyuvtCThu+ 27
EyuvKCrky + au
EgUVECTHifID
tUUEFUCTRS* ill
liU'JVECTflt* ] 3
FtUVKCTKr -kfia

A
1 \

rt
'

f- r-r /n r
DCJH LNIL t Lon to u-t .̂ r t at IDC.̂ 1 vect-. r.crl wr.art a -J i3 r I'LS DC L'h I UU vdfir jr .

i Be-1 byte cuunt l id junp*f- A J j .
; f!ot .1 byT.e fron L'lHOb v^ri-ur
jand copy it L.o lhe 1ucn1 y^tPi,
: F.' irip thr-
j p(,s j i t l P* i b t- -?n“ :k LhD tiytc COIMIL ,
j .mil J j-np t i l l ^one .

r.yTVKCS E.jei rr .NHtw/r
E.JII.3 L
HV 1 II r 4 ^NOV A JM

ie
GJCT '/P- 1 :r

:
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INK
This IJ
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BUFFEREDI/O
Buffarad ConaolaI/O

CF/M provides facilities for buffered I /O as well as
single-character I/O. Calis to BDOS for buffered I/O
have the same form as other BDOS calls — that is . the
appropriate function code is placed in the C register and
the starting address of the buffer in the BE register pair.

A subroutine call to BDOS at the standard entry point
10005H) then initiates the Operation-

Buffered console input is used by CP/M for com-

mands and their arguments, using the default I/O buffer
at 6QH. On input, characters are echoed to the console
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i
display device and then accumulated in the buffer,
starting at TBUF+2, and the byte count at TBUF+ f Is
updated. TBUF contains a constant representing the
maximum buffer length (00 characters for the CCP).

Accumulation ends when a Carriage Return is
entered, and control is returned to the calling program.
Application programs can also use this facility; they can
use the default buffer at TBUF, or can define a buffer of
up to £56 characters (including the maximum length
byte, the current byte count, and the Carriage Return
terminator).

Buffered console output is used mainly for messages.
The print buffer function is piaced in the C register and
the address of the string to be printed in the DE register
pair, There is no limit on the string length;multiple tines
can be printed in one operation by including Carriage
Return/Line Feed (ODH,OAH) line separators. Printing
stops when a Dollar sign ( $, 24H) is encountered, and
control is returned to the calling program. This function
is strictly for ASCII printable characters; there are no
facilities for converting hexadecimal or BCD numbers to
ASCII.

disk files take place via a 128-byte (single-density ) or
250-byte (doublo-density ) buffer . BOOS is told the
starting address of this buffer by a SETDMA function
call; all subsequent .read and write operation use this
one-sector buffer until the address is changed by
another SETDMA call to BDOS. it an application pro-
gram does not execute a SETDMA call to BOOS,
reading and writing takes place through the default buf-
fer (TBUF) at BOH. The application program is responsi-
ble for filling the buffer before issuing a Write, and for
extracting the data from the buffer after a Read; rou-
tines to do this are discussed later in the commented
listings. The read and write calls must supply the
address of a File Control Block; if reading/writing is
sequential, BDOS updates the MR (Mexf Record ) byte
in the FCB after each operation,

In many applications it is desirable to read more than
one sector before processing the data. In such cases,
the application must define a buffer of appropriate size
( 4K is common,andeditors may create buffers of 20Kor
more).A SETDMA call to BDOS establishes the address
for fhe first read, and a further SETDMA augments the
buffer address by one sector length after each read. The
same procedure is used for writing multiple sectors to
the disk .

I* i
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I

A Real Application — Part 5

' WhaL Another BLEEDIN'PRINT UTILITY?Grrrrl
That's right!But it 's not that big, has somenewfeatures

that youmay like,and givesme a chance to talk about the
hooks into CP/M,as well as a few other things.

All those print utilities in the CP/M Users' Group library
are fine as far as they go, and work well, but they have
one big failing and some minor inconveniences. The big
failing is that they follow too strictly Humpty Dumpty 's
prescription for a good story- “Begin at thebeginning, go
on til! you come to the end,and then stop."That '9 alright
for a first printing,but whatabout thetimes when we have
drastically changed one routine on page 18 of 24? Can
we print just that page? No way!I got so frustrated with
this that thefirstchange inmy new version is theability to
print from any page to any later page or,of course, from
page one to the end.

The print utilities'minor inconveniences are:
* They are set for 60 lines on a page 66lines deep. Well, I
have a Hytype printer that likes an elite wheel, with a
page 88 lines deep, So the next change was to vary the
number of lines printed- You can set the first line and the
last line, so if you want you can print twelve lines in the
middle of each page.

Error messages are not helpful, usually consisting of
just one word"ERROR," Yech!Was it a file open error, a
read error, or what? Let 's at least distinguish between
those two.
* The very first operation is a form feed. This makes no
sense to me.If we didn't tear off the last printout, we are
already at top of form. If we did, wehad to movethe paper
up to bring the inter-page perforations dear of the
printer, so we have to wind it up again to the top of the
next page — and the program now skips yet another
page. My version prompts you to set a new page and
initialize the printer, waits ti11 you have dono so,and then
starts with the title of page one.
Iam suresomeof youwill think these are idiotic gripes,

But in these days of cheap memory , thera'sno excuse for
being chintzy about prompts, error massages and oper-
ating procedures, when a few more lines of code will
make the program "user-friendly" (if you'll forgive the
Madison Avenue hype) This is something I feel strongly
about Ispend a lot of time at my work cooking up data
entry programs for non-technical people who neeo

explicit (but not verbose) directions from the program, if
they don't get these, they infallibly find new ways to
defeat thedatavalidations, and sometimes even manage
to give the Operating System hiccups.

r4-
:

Th* Structure Of NEWPRINT
Before I get into specifics on the CP/M hooks and on

some of the routines, I want to talk about the general
Structure of NEWPRINT. I am not pushing "structured
programming," since nineteen programmers will have
seventeen different ideas on just what that is. There is
even a myth going around that assembly language is
unsuitable for structured programs. It's true that it is
much easier to write spaghetti-bowl assembly code than
to write easily understandable and maintainable code.
But any structure is better than none; I strongly believe
that each ofusshoulddevelop f0r0unselves a stylethat is
logically sound and visually striking, and that we should
follow our guidelines in all our programs. It is not
necessary to be rigid, that is why* use the term 'guide-
lines" instead of " rules." My own guidelines are sot out
below, and may make it easier for you to follow what's
going on in NEWPRINT. My particular style has grown
out of the fact that I'm a technical writer,andI have come
to look on the language and the visual Impact of the
listing as a precision instrument for communicating the
logic.
History and Operation

1 always start a source listing with a brief introduction
giving the date of coding, andsubsequent modifications,
I tike to have abrief statement of what the program does,
and a summary of any special features or hardware and
softwareconstraints.If these grow too large,they should
go into a separate .DOC text file, but the source listing

should have a reference to such a tile. And finally, it
should have brief operating instructions,or at least hpw

to enter the program and perform its major functions.

1

r

f

..

i

;

f Constants and External References
All constants and the addresses of external routines

called by the program should be defined by EQU state-
ments and grouped right at the beginningor end of the
program, My preference is to put them at the beginning,

f
:
:
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because they are usually known by the time coding
starts; then if I forget what I called something, I can go
back to the Equate section and look it up, It helps me to
be consistent as I am working, and so avoid those

"UNDEFINED" error messages at assembly time.
It is obvious that the addresses of external routines

must be defined here, but what about constants? Yes
indeed, ALL constants too! To nty mind, dropping
numeric constants into a program is tike dropping one's
contact lenses onto a patch of wet pebbles— you have to
find them again before they are any good to you. And
when modifying some value, it 's all too easy for me to
miss one occurrence of It. But when it comes time to
change the program all occurrences of a symbolic con-
stant can be changed simultaneously merely by redefin-
ing it in a single EQU statement up front . In NEWPRINT,
tor example, if you think my buffers are too long or too
short, you can change the space alloted merely by rede-
fining STAKLEN Or NUMSEC. If you don't have elite
type, redefining MINL and MAXL to 4 and 63 willgive you
60 pica lines per page and take care of all references to
these values at assembly time.

Comments
One joy of assembly language is that there is a com-

ment fieldon every single line, just waiting to be filled up
None of this nonsense about a GOTO or a GOSUB hav-
ing to be the last statement on a line (which precludes
comments). Let us be generous with comments, but let
us also make them work fprus.Better no comment than:

SUE B ;Subtract content of B reg.
What, in heaven's name, have we got in the B register?
Or in A?It's no more work, and a lot more helpful, to say:

SUB B ;BOTM-TOPM
when we know what BOTM and TOPM contain (from
previous comments or definitions).

!
i

i

I

CP/M Hooks (Arid Traps]
Consols Functions

Now we are getting lo the meat and potatoes. At 0115
we have a call to SETUP, which uses the CP/M Write
Console Buffer function tooutput prompts, and the Read
Console Buffer function to collect the responses. Write
Console is simple to use; just put the functioncode ( 09H)
in C and the address of the message rn DE. Writing
continues until a $ sign is found; thus, a multiline
message that includes CR-LF sequences can be written
witha single call to BDOS; MARMSG (theprompt for line
numbers) and PAGMSG (the prompt for page numbers)
are examples of this.

Read Console is a littlemore tricky.You have to define
abuffdr (in this case, ABJF) and put the maximum length
(in bytes) in the first byte. ZBUF (0383) does Ibis, and
also initializes the rest of the buffer to 00. To collect
keyboard input , we put the function code (0AH f in C, the
address of the first byte of ABUF ( which has the maxi-
mum length value) in DE, and call .BDOS, A CH-LF is

issued to the console and BDOS ivaits for keyboard
input. As each key is struck the character is echoed to the
console and put in ABUF, startingat ABUF 4 2, until CRis
hit ; theCRdoes not go into thebuffer but writes CR-LF to
the display , The second byte now contains the number of
characters just received. This is useful if you don't want
to clear the buffer every time you use it ,

You can, if you wish, use the standard Console/Disk
buffer (TBUF) from 30H through OFFH. However , my
own tests {CP/M 1.4) on this showed the massage start-
ing at TBUF+ 4— TBUF contained a 2-byte length and
TBUF4- 2 a 2-by!e count,whichisnot kosher according to
the manual. I have not figured this out yet, and I was
getting unpredictable results, so Ikept things simple and
used ABUF for responses. When scanning, I first check
ABUF+ 2 for a slash {indicating default values). If it 's not
a stash, ADEC scans ASCII decimal digits from ABUF+ 2
until it finds a non-decimal delimiter , converts the
decimal number to binary, and stashes it away. Then
ADEC is called a second lime to convert the second
number. ABUF is ten bytes long to hold two 3-digit
numbers and a delimiter. ADEC can convert up to five
digits to a 16-bit binary number.

One other Console function is used, Interrogate
Status. You will find this in the PBYT routine starting at
01C6, This is the routine that outputs bytes from the file
to the list device,provided that the Print Enable flag is set
to indicate that the current page is within the printing
range you gave it Interrogate Status does not look at Ihe

One joy of assembly language
is that there is a comment field

on every single line,
just waiting to be

filled up.

i

The Main Program and the Subroutines
I have found that I understand my programs better, six

months after Ihave written them,if Ihave a setup sect ion
( which may call subroutines ) , a main program which is
little more than a loop consisting of subroutine calls, and
a subroutine for each imporiant logics11unction.Where I
have toiump out of themain Iine, t prefer to jump forward
to a separate block which performs its function and then
returns to the appropriate point, I am well aware that this
is not always efficient, either In keystrokes or in execu-
tion time, but then most of my programs are I /O bound (l
don t do much number crunching|so ef ficiency is not of
prime importance.OnIhe other hand, this way of working
allows code lines that perform a particular function to be
separated out and made visible by blank or comment
lines. If you look at the main printing loop from 0121 to
0130, you will see what I mean. The TBLP tab expander
and the PCLF end-of-line code were originally
embedded in the main line between the end of LOOP (at
0132) and the beginning of LOOPX {at 0133). They were
perfectly functional,but it was not so easy to spot what
they were for, especially as they were very sparsely
commented.

A logical function should have only one entry and one
exit. This is hot easy, and sometimes not feasible in
assembly language, so I 'm not rigid about it. but when it
can be done it makes changes much easier. I prefer to
follow logic downward, even If this results in jumps to
another jump which then takes us back to the top of a
loop, rather than have several exits that go backward—
and all too often land us right In the spaghetti bowl.

!
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memory from the disk. Onthe first pass through FILBUF,
we put the buffer start address in LOADA end in DE, put
the SETDMA ( or here DEFDMA ) code in C and call
BDOS. To do the read, we put the Read code in C, the
address of the File Control Block inDE, and call BtJOS.
There are several ways of setting up for multiple sector
reads. I have chosen to initialise a counter (CURSEC) In
memory to NUMSEC and count it down to zero. After
each read, we get the starting point of the completed
read from LQADAD, add SECLEN to it {129 for single
density. 256 for double density), stash the updated
address back in LOADAD and in DE, and call BDOS to
update the starting address of the new read.

A good read within the file returns 00 in the A register,
and we continue reading until the buffer is full There are
two other possible conditions,handled by CKEOF (0366)
if we do not get a 0 (good read) back from BDOS. One of
these is the End-of-Filecondition( t i n the A register ); we
stop reading,but go back to GETBT to allow printing to
continue. When the main loop fetches the first EOF
marker (1AH) from the disk bufFer.we take a normal exit
to CP/M via DONE (0169) . The other condition is non-
recovorable disk error which returns something other
than 0 or 1 in the Aregister.In that case we drop through
CKEOF into RDERR (036B).which is similar to NOFILE.
ERR prinls the "READ ERROR" message on the con-
sole, and EREXIT cleans up and reboots CP/M.

DE register pair ; just pul OBH in the C register and call
BDOS. It is used at 01E4 aTier printing each byte to see if
an abort has been signalled by pressing some key. But
BEWARE. This function drove me crazy for nearly a
week. The original code {composed for CP/M 1,3) had
CPI 0 instead of AN! 1 to test the response, but the
contents of bits 1 through 7 of the A register are unde-
finedon the return1romBDOS; only bit 0 is signif icant —0
for no input, 1 it any key was pressed. The CPI 0 had
worked in previous versions of the program, but now
some bit other than 0 was consistently set , so that the
program always aborted before printing anything. At first
I thought l had an unbalanced stack, but examination of
the stack area showed that the last return address was
DtE9,and consultation with a friend reminded me to read
the manual again, it clearly specifies bit 0 as the lest
criterion, Afwsys read the manual careFully , and never
take anybody else’s coding as gospel truth.
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An error in opening the tile causes abranch to NOFILE
at 01F7. This piece of code ( a CALL instruction followed
by non-executablemessage text ) has caused raisedeye-

brows and baffled mutterings in some quarters. In fact, it
is aperfectly standardmethod of passing theaddress of a
parameter list to the destination routine. Don't think of it
as a subroutine CALL expecting a RET, think of it as a
simulatedJS (Jump andStore) instruction that pushes an
address on the stack and expects the destinationroutine
to recover that address witha POP instruction, If you look
at ERR (0165) you will see that the address of the
"CANNOT OPEN FILE"message is pepped off the slack
into DE, the Write Console Buffer code is put in C, and
BDOS is called to write the message, On return from
BDOS, a jump to EREXIT picks up the CP/M stack
pointer and reboots the system. Parameter passing
methods are discussed in more detail in an article by S.
Mazor and C. Pitchford, entitled ' Develop Cooperative
Microprocessor Subroutines" (Electronic Design, No.

12, June 7.1970(.

Let's take a look at GETBT (0310.) When we first enter
the program, the pointer stash INPTR ( 03C3) is initialized
to contain the address of the first byte past the end of the
disk buffer . The first call to GETBT sets DE to that
address, loads the contents of INPTR into HL, and com-
pares them, Since they are equal, the buffer is obviously
empty andcontrol is transferred to FILBUF (032D) which
will refill the buffer from the disk. On completion of the
Read, JNPTR is loaded with the address of the start of the
buffer and is incremented each time a byte is taken off
the buffer and printed. Thus, each time the buffer is
emptied by GETBT, FILBUF replenishes it until End-oF-

File is reached.
Since we are not using the standard 1-sector buffer at

TBUF (BOH ), we have to leH BDOS where to load

Disk Functions
Three diskI/O functions areused in NEWPRINT:Open

File, Set DMA. and Read next sector. The initialization
section calls the FOPEN subroutine (at 02E8) to open
the file passed as an argument in the PRINT command.
To open a file for sequential reading, put 0FH in the C
register, the address of the File Control Block (in this
case, the standard TFCB at 5CH) in DE.and call BDOS.
On return, the A register contains either DFFH if the file
wasnot found, or the byte address of the FOB containing
the directory entry . BDOS transfers the entry from the
disk to the specified FCB. A successful open initializes
the NR (next record) byte of the FCB, and subsequent
Read operations update it.
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The last CP/M function to be described is Write Char-
acter to List Device. This is used in PBVT ( 01C6) to send
characters (fetched out of the disk buffer by GETBT) to
the list device, To ouput a character , put the function
code (1AH) in C,clear D,put the character itself in E.and
call BDOS, The Write List function does nol irap or filter
characters; it is transparent to the user . All character
trapping must be done by the calling program-refer
again to LOOP-LOOPX and the associated special pro-
cessing routines TBLP (Tab expander), PCLF (end-of-
line processor), and DONE (normal exit on end-oMile).

With this guide to the structure of the program, I
believe that the comments in the listing are adequate to
fill in thg details. I have tried to be explicit about multi-
sector reading tram a sequential file. Writing to a
sequential file is similar except that the application fills
OBUF until OPTR points beyond the.end of the buffer;
then we do a Write (instead of the Read used in this
program),
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o> DOFF - HAXP L -j i; 255 JUPPER PRINT RANGE BOUNDARY (DEFAULT )rr o FILE PPTNT UTILITYi
1 D0 H010«

OFIGINM, CODED BY J IFF KRAYITZ AND MODIFIED
iO /15/7 7 SY A. SOLD FOR <FF > HARDWARE ,
LARGELY RECODED BY Ct tS IS TERRYr I /15/P 1 ? DR
DAISY WHEEL OR 5PIHWR1TEJ* PRINTERS,

FTJUE p r in t u t i l i t/ i s fo r USA wi th any C F / H ay t sLe f f i r
f i t I s 3ft enhdnCewen t o f t he PH.NT u t i l i t y in Yol i ane 1
fOf t ha CP/M UE » r s * Group l i b r a ry. The r ev i s i on;
i 1} Mamies a p r in t e r - ha t r e sponas t o Form Fea r! ( DC HI ;
; 2 ) Assuncs a p r i n t e r t ha t can be manua l l y S*t Cor

p lCA of e l i t e type , and t ha t any ha rdware
au toma t i c f e rn feed a t page end can be tu rned £!;

i) Ha ques t s* t i n e number s l o r 1s t -and l a s t l i ne s
an each page (on / r de f au l t s t o 5 and 8 4 Cor e l i t e *
g iv ing 60 u-J t h equa l 1/2 h t op ihd t'Ot to f f l
ma rg in s fo r e l i t e type j f

4 ) Heq l i t a t e number s o f 1s t and l a s t pages t o be
p r in t ed ( on / , p r in t s a l l t o Pa *. ?55!;

5) Reques t s t ha t pape r be s e t t o t ap of new page and
any ha rdware au to fo rm— feed tu rned OFF.

6) Mul t i s ec to r d i sk bu f f e r t o red luce number o f d i sk head
loads, e spec i a l l y Vl i eZ l no t p r i n t i ng.

*
J r r

MAIH LOOP7 3 ;
4 i A ?

3
*** INITIALIZATION **7

7
DlOO 210000
L-1L- J 1?
0104 2 2;ELA 05
CU7 I l3«f l 5
5 i d A AF
<3106 3 2cm
DJDZ 3 2 BE 0 .3
D i l l 3C
0113 32BD 03
0115 coesoa
(JUS CD49 Q 2

S T A H T i LXI h i G
DAD 5P r lHJT Th£ CF/H STACK POINTER IN J iL

iAND SAVE IT;SHLD STAR
5Pr STACK;THSU SET UP A LOCAL STACKLAI

XAA A7
STA
STA

FF LAG,
PAGE

;CLEAR TH£ PRINT FLAG .
I INITIALISE PAGE COUNT TO 0.

I NR A
STA LINE

SETUP
PCHEK

? 1MITIAL1ZE LINE COUNT TO 1.
jCET LINES PER PAGE b PRINT PAGE RANGE
i £ E l IF PAGE i 15 TO BE PAINTED ( EHCREMENTS cg*J*Tl

3 CALL
CALL;

3
«11B CC-EEGZ CALL FGPEN JOPEN FILE;

j

j I nvo i ce t r* u t i l i t y fa i t h t he PRINT
f co rnuand and T.hP nan a and type o f t he f i l e to b#
jp r Er.t ed . When a sked - JR l i ne number s s t r paT *1

? t o- unda r i e s Eor p s in tEn^ r t ype the IS i a t and l a s t
; nu rh*[ i=. f e epa r a t e-J by a space ( Page Un i t i s 25-'S i
7cz a S l a sh to keep de fau l t s.

A > PRINT J l l e.typ

LIE CD7£ 01 CALL TGT3 ;PRINT READING ON PACE 1 ( RUT NO FORM -FEED ) .
; » >*+****** MAIN PROGRAN * EXITS TO CP/N

** * i n
QETBT

P t' l n tS no Loop***
? GET A BYTE
? F0F7
r ¥ E5, GO CLEAN UP AMD DO HQHMA L EXIT.
;LF?
;YCS,
;T*B7
:YES 4 GO EXPAND TO 8 SPACES

i
Oi 21 CD ] 00i
0124 FElA
P L 26 CAS901

LOOP; LA LL
CPI tDfr
JZ DONS

+ ##******* * -;
P12 & FE ^ f t
CJ I 2 B CAI ^g i
012 E I t l jR

o ino CAm:

A5LF
PC LF
TAB
TBLP

CPIMISCELLANEOUS EQUATES; r J2 END OF LINE.t i
CPIi
J2CP/P ADDRESSES

Ei jU 0 bp U I t jHEBQCr r OfTR Y FQfMT
EDU 0 005- E l i t DOS ENTRY POlHT
£ DU 0 C 5CN JTRAKBIENT PROGRAM FCB

* « *;
aara =
OOC-5 «
QCbc -

BOOT
a ihDS
TFCB

r
0131 CDC601
I! I .36 c J 2]0 l

LQOPX; CALL PBYt
LOOP

;ALPE]ANlJMEBIC, SO PRINT BYTl.
JMP

t
** * GP/ M FUNCTION CGDlS ** *r

**•PROCESS LINE FEED** -L INCUR
PSW
PC NEK
PEW
TOF
A ,A5LF
LDOFX

O C : F -pas ^ *
a LA =

0 0 0 5 -
C PIN
R L AD
R DC ON
LSTAT
KKHAH
W3CHAR
W3.M5G
WNLST

:F- 0U 11 rOPEN FIL£
? R EAD SEtTQSl
7 PILL CONSOLE B -JPFER FNOfl KEYBOARD

GET CiDHBDLE STATUS
3GIT A CHARACTER PRDH KEYBOARD
? WRITE A CBAPACTER TO CONSOLE DISPLAY
;WRITE A STS INC TG CONSOLE DISPLAY
r‘dPITE A CHARACTER TO LIST DEVICE

0 L 19 CD 2 &g3
013C FE-02 3 D tx:49 G 2
CILXID P I
0341 DCf iEOl
014 4 UQh
0146 C 33301

PCLF: CALL
PB5H

,- ABS WE AT tMn OF PAGE ( CAJ tT lY SETJ ?
jSAVE THE FLAGS
i IF EOF, AHE WE IH PRINT RANGE ?
fGET THE FLAGS f lACKf
r IF EOPr SETT UP TITLE fa PAGE NO. r
I EXECUTE THE LF AND

CONTINUE

FQ-J 20
EQ'J 10 CCEQU i: POPOOL: = cgu i

1002 = ccEfJ 2
HVI00 L 3 r

OOE ^ - E -gu 5
JMPFJU

014 3 3:£ 2G
a l 4 6 CDC6CI I
U i 4 F 3ABB03
0151 1607
OJA ? C ?4?01
0 356 L- 3S1D1

CC ^ A =» D-EFDMA £ Du 26 73LP Hv l
P&YT
CCL

? H
TBLP
L0UF

iSET DMA ( I /O BUFFER ADDRESS ) ; EXPAND TAB CHAKACrER
CALL
E.I-AAN i
J N Z
JMP

# 41ASCII CHARACTERS ASD OTHER CONSTANTS
jASCII TAD COGS
;A5CI I LINE FEED
‘ASCI I CAR , RET
‘ASCII FCRK-fEES

END-OP-PILE MARKER
‘SOME PRINTERS FHtElER HUbDUTS ( FF)

* tf
D 0 L 3 -LOLA *=
LOUD *
CQCC -aa iA -
DBC: *

TAB sgu oyn
ASLF
ASCR
f UKM

EQ«U IP
EjU 11
EOU J 2

EOF £0U 1AK
*. * R. M HONE b Ef t fX lT c l ean, up ba fo r a ex i t t o CP/P*******PAD EC-0 DO 3

0159 3 LDC
015B Ctx:f iDs
O l 5 E ? AbAC 5
0161 £ 9
U i f.3 C J DO DO

l iOGC c
0004 «

WE i M VI A . 0CH
PBYT

STAK

i FORM FElD ON NORMAL EXITrOFNVLLS EQ'J
CANUL1.S EOU

12 i NULLS AFTER A FCf lM FEED
rNULLS AFTER A CR CALL

ER£ AIT : LULU
SPt IL

-1 ; RESTORE THE
;CP/M STACK POINTER.
;6 J{ IT TG CP/ N

00 LA - Ai l UP LEK £ gu
5BC1. EN E&U
NUMLS EC EJU
BUFLLN EQiU
STAKLEN E*gu
MINI IOU
HA XL
MI> H EOU

ID I ENOUGH TO EIOLD 2 1-DIGIT NUHUtRS S. E-FACt
SECTOR L £NCTH [ IN HYTtSJ

jNUMBER OF SECTORS lV THE DISK BUFFER
LENGTH IK BYTES OF n jSK BUFFER

; LENGTH OF STACK ARIA;

^ DEFAULT 1ST PRIb iT LINE ( FOR ELTTE *RDEFAULT LAST PRTNT LINE ( FOU ELITE
; LOWEA PP.1ST RANGE BOON DAP Y ( DEFAULT ?

DOS J x JMP BOUT3 28
CQD6 «=
04C 3 -DP 4; *
00 C 3 «

UQ 54 -DTI D:

b
* 0. -G« t he r e an any e r ro r ca l l w i th wesea^j e i dd i ea s D H nack* *1

;GEI M&G ADUHESS PUT OH STACK iJY CALL
CrWRM.SG £ WHITE ERROR MSG TO CONSOLE
BDOB
EREX 2 T j GC HESTORF C P/ M STACK BEFOR£ ERROR EXIT.

SE0!LE>L * NUr t5EC r
64 0165. U i

Dl f r« vE 09
0 Li- f l CD & 50G
016B c asriii

F F:S: POP D
5 MYI

EOU 84 CALL
JHP1



... . Ijv -ftT. T:-r

EPEAI 7 j GO RfSTORS CP/ M STACK BEFORE EFROF £ AI

MiU l«

r
E^D OF FAIN pRCC-RAFi
SUBROUTINES FOLLOW

4** PSTRHG L & needed s ince CP/N. d t i f t j j p r j t h j^ r fr :
ii Print S.sst BiiCf^r tunctJor* coir r*Hpwh<Sin<j to the

Flint Console Buffer' fund ior,***
A, H

J;
L

i i i PH 0CS5S EMC- OF PAGE ANL' HiTN TITLE * *"
; FOf tF FEED

;
n jF i TE
C IF 2 PE 24
D 1 F 4 C3
t i i F5 cuce & i
j iF' B 23
£ l r9 L 3F1CI

P5TI1 HC: MOV
CPJ

: GO BYTE
1 STRING EKO ?
jYIE j DOME
fPRINT BYTE
;tLHP POINTER

PSTRNG jLOOP

01 GE IEGC
OiTC Cf tCf iCl
0171 LGOC
0175 tEOOn77 CDCGOI

TCP: M V] A, FQRH
PBYT
B, TOFNULLS

CALL PI
HVI CALL PBYTTCF 2: HVI AP PhD

Fl iYT
IHX J!CALL JHP

* fr *FR.1NT N BYTES FROM BUFFER hDDR ESS ED BY ML
‘ C ET BYTE
jPRINT IT

* + *;D17A LF5
OI 7JJ C 27 Sf i!

ECa E- 01FC 7£
01FD CDC601

PCNT : NOV A,W
PBYTJNZ TGF2 ChLL

D1U 21CA 03
01« L CDFJP 3
L 164 215 D 03

TUP 3: LA I Hr FN5G
PSTPNG
HpTFCB +1 FPOINT TO HAKE

? POINT TO FILE ' NESSACE
; PAINT STRING BUMP POINTEP.

rDECREMENT COUNT
CA LL 0200 23

0201 05
U 2o 5 C 2 FC01
0205 C9-

IHX H
DCft ULA I

FONTJMZ
RETo i eT csce

Die.9 CDfCf tk
o iec 3E 2r
DIES CDCf lE l
CJ 191 216500
0194 06 U 2
0 1 9 b CDFCO ]
0199 21C 3D 3
P ] 9C CPF 101
019F JAHEO .j
OiA 2 CD 0 EQ 2
01A5 21C7 D 3
C i AS PSD 3
QlAA CDfCOl
01At 3ECD
ulAF CDC 6 & I
OlH- i 3£ 0A
01 & 4 CDC6D1
01B7 lEOA
01& P CDC 621
t i iBC E'J
GIBS 21 BD03
G IC O 7-£
01C1 LCP 3
D lC 3 77
QlC 4 El
H 1C5 C 9

B ,8 SIZE DF SANT
r PRINT 8 WANE CMhf lACTEJ?S
,- Pf t JNT A PERIOD

M VI
CALL PC NT . ** CONVERT EIh lAH'f PAGE HUMBER TO ASCI DECIMAL

LAI
MV1
ChU

* m*ihv i A , * i p b , DFCWRF
Cf 100
DidI t
Cr 10
PJSGI 7

0206 21C7& 3
0209 DE 64
02 f lB CC1P02
020 L OEOA
02SD CC- 3^0 2

212 QEf lL

P 215 CD1502
0 7 IB C9

ZC LCALL PBYT
LJ i l HrTICS + 9 jPOINT TO TYPE

Br 03
PCNT
H , PH SG
PGTPFIKJ
PAGE

HVI p 12 E OF TFP L
I PHINT 3 TYPE CHARACTERS
p POINT TO FPAGE 1

i f f tZN ? STKIHG
pGET PAGE hPJH &SR
;DDNVEN7 TO DECIPVLI

MVICALL CALLLJ? ? HlaSALt: Cr lP1V1
CALL
RET

CALL DIGITLDA
CALL DEC
LK: H;, DICWRJF TO DEC STSINI-J M ,'0 *iG lT i hVI

DIOE SUP
D 21S 3t JC
021 B 91
021C FA 23A 2
UZ1F 34

2241 C l1B &2
0223
0224 23
022 & C9

Pf 3M VI CCALL
HVJ
CALL

FCNT
A .ASCR
FB YT
A , ASLF
FBYT
AiASLF
PD ¥T

r PR TNT RAGE iJLH'& Ef i
,- P ^ INT CR DI 1JH

:NR M
JMP
ADD

DIONVI
CDI 11CALL

NVJ
CALL
PUSH

r PRINT T- F IN X H
RET

j- AHD Ah'DTHFR
H

LXI h r LI U F
MOV ArM
At i l 3 pBWP LINE COUNT FCR HEADER i. SPACES
MOV H .A Ji

LIHCHK
i Upda t e s l i n* CO-un t J ind! ch*ck i
i f a r pa«^ e e r i<3. Ca r ry s e t t*
; a pag *

POP
RET

w rr

;
P
f. *p i01C6 E 3C 5

o icB a ?
Die 9 3AC1Q1
01CC B 7
f l lCO CA£ 4 <hL

PBYT: PU& L h • FU£N B
MCV
LPA
C FA

ErA ; SAVE TSiE CHARACTER
i CHECK TO S£E IP THIS PAGE
i- IS TO BE PRINTED [FLAG-1 > j

? IF NOT , SK ^ p THE PRINTING,

LJKCHK: PUSH H 1 PUSH &
&,CRNUT-IS

& 226 E 5CS
0iJ2B D6G4PFLAG J4V1A

J 2 fSY2 **"* AJTER A t i l, DELATE Pa iHTI lK***,
f

LHULIi: KRA
CALL

A022A AT
022B CDCtOl
02 ZT

_
D5

22F C22A02

OID 'D C 5-n 3 n L gc < j s
01 1 lf iDD
DIGS Tj$
CIC6 CDCBf lO
01Q 9 Cl

PUSH
HVI

B jELSE SAVE THE CHARACTER
CjWRLST ; PUT FUNCTION CODE IN C,

J CLEAR D p

J PUT CHA. R IH E rDR E-DDS,
j AMD DO TNE
£ RESTORE THE CHARACTER.

PB ¥T
DCf t BHVI D, U
JK 7 LNULLSMOV

CALL FDOS F
0232 21BDD3
0215 3 d
£1216 46
0237 23
0238 7E
02JB 90
023A D24102
D22D 23
Q 23£ 3SD -D
0240 17
0241 2LIB 03
0244 3600
024« C1E1
024 B C?

LXI H, L I N EPOP B ;B(IKP LIME COUHT IH MEM ,
jAMD GET UPDATED COUNT INTO B*
jPOINT TO LNCNT

14TNK
01DA 7H
P 1DB FE 20
OlDD r*T 4^1
OJEiO 21 UBD.3
(UE 3 34

MOVMOV
CPI

Aj- B
20H
P& Y 2
H t CD L

5 GET CHARACTtK IffTO A
J % S£ E I t ITFS PKZMAL- L i;
t IF NUT, DON 'T ULJHP COLUMN CGUHTr
;7. LET. POINT TO COLUMN COUNT
ACtC INCREMENT Tv,

PCX E
HDVJc

jSURTRACT UPDATED COU«T
JNQ CARRT + BTILL ON^FAGE ,,
rChWT*OFF PAGE , SO
fRESET CIJKRPNT LINE TD U

AND MAKE SITHE CAWIY 15 E l t.
? RESET COLUMN COUNT TQ U

BLJc l BUB
JHC LIHDONTHP

HPAGUP 5 IMXr
f l iE I CEOB
OIEf i CD f tEDO
03E 9 £601

IEB gi i i iD l
IEE C1E1

D 1F D eg

Hj- OP& Y 2! Nvi
CALL

MVIC,C?!TAT rGET CONSOLE STATUS
BEOS BTCrTO CHECK FUR AN A&OK'J CUMPAUU -

? LSH SET?
rVES, EXIT BUT WITH NC FORM FEED

F
Hr COLAN1 1 LIWDOTi LXI

KVL Hr 0J HI ERE X IT
POP B ! POP If POP 5J POP P
RET ; A N D E X I T ,R E T



1
J

M
- 'f* s>*iRinnT,'-f-“ y.Tr.-.-j-'.y— r?i^HM .T-p .;:—:- ?:.-v,- -a' »̂ - -. * -y -- — -> 7^ -T." >'

J. - .*•"-> ,£>

1FT 11 “I ~1 ~1 “I “1 ' 1i n “i "i Ir i

<7i H „ TOP*PjA’b ? ]AF & 3
02AB 46
02A9 23
02AA 7 E
CI 2A3 40
Q 2AC 1C
UlAD i 2 EC 03

LIN SET: LXI
J J BrHNOVPC HER
t I f LINGHK re turn* ui tJ i Carry s e t;
; Ca t* h*W page. th i s rou t ine
I upda tes the page C<FUAT end

ch (*cJcn. to sec if page is to I>e
pr in ted *r no t

;J $ POINT TO BOTHHINX
ArhMOV

i
i BQTM-TOPH
; Lt fCNT“BGTH -TnFN -t l
; ANQ ST0H5 IJ FUR FUTURE USE

B•JUI'
AINf l

}t LHCNTSTA
J i

ir ***NOK FALL INTO PAGE RANGE ROUTINE 4**?
rPCBEXE PUSH H 1 PUSH a

H fPAGE
0249 F 5C 5
0243 2 J. BE 03
024 E 34
G 24F 23
BiSf l 46
0251 3ABE 03
0254 Bfl
Q 25* D 25CDZ
0 2S4 AF
0259 C 36502

d 2B £j CD8 J 03 2 0 UP5ETUP4 - CALL jCLEAR THE ABUT { ASCII BUFFERJPOINT TO CURRIKT PACE NUMBER
ANO UPDATE IT.

i POINT TU PAG1 ( LCWEfi. BOUND )

? GET START PAGE NO.
PGET CURRENT NO .
? CUPPENT-LOWEH- LOWER BOUND OK, GO CHECK UPPER BOUND.
? N 0T IN PRINT RANGE , SO CLEAR PRINT FLAG
? AND CO STORE TT,

WXI
iINK - H 02R 3 0 EG9

Cl 2Bri ] L 67 fl 4
0208 CDf lSdO

MVS CpWRNSG
D , PAG MSG
ADOS

INK
J10V

Hi
LXI

PAGE CALL r PROMPT FOR PACE PRINTING RANGELDA
iCMP B 02EJ U t i E{JA

Q 7& D 11B 1-03
02CO CDG 50 D

MVT CpRDCOH JNOW GET FACE RANGE
DPAAUF
B-DOS

JNC UPPER FIMTC THE AaurLXICLEAR: XRA A CALLJMP FSTOB
ii C12C 3 3AB3C 3

OZCfc FE 2 F
Dice CADDO 2

L&A AHUF+2 ;LOOK AT THE FIRST C H A R A C T E R t
I IF ITS A SLASH
iGO SET MJAX PACE RANGE ,,

DISC 47
02SA 23
D 25E 7 E
925F BB
0260 DAlIQ ]

UPPER ; MOV 0 f A iA STILL HAS CURRENT PACE , SO SAVE IT.
rPOjNT TD PAG 2 ( UPPER BOUND ] f
? CET UPPER BOUND INTO h i- UPPER-CURRENT- IF CARRYr CURRENT IS A& OVt UPPER BOUND
?S0 EXIT TO CP/M AT ONCE.
;SET FLAG TO ENABLE PRINTING ,.- AND STORE IT *

V1CPIINK i t JZ SETUPSMCV A r .M :CMP B D2DB 01B 303
U 2CF
02D1 7D
02 D 2 32RF 03
02D5 03
0206 C 09 S03
gzD3 7D
02 DA C 3E 402

SETUPS: LXS
CALL
MOV

BrABDF+2 ;ELSE PCTNT TO LOWER PAGE NUMBER
A DEC
A , L
PAG1

JC ERSXIT
j- CONVERT IT TO BINARY IW HLELSEJ

0261 JEf t l
265 3 ZC 1 D 3

D 26 B C 1E 1
026A C9

A. 3
FFLA-SHVi

STA ; AND STORE IT* £J POINTS TC THE RPACF .
; POINT TO UPPER PAGE NUN.RF.R ,
j CON VEST IT TO BINARY IN JSL ,

FSTOP ; STA
IN X 8PUP 6 3 POP H
CALL
MOV
J.*P

ADEC
ArL
SETUP ?

RET?

;AND STORE IT .
;SET MAXIMUM PAGE RANGE FOR PRINTING
; FIRST PAGE
JTO
: LAST POSSIBLE PAGE

SETUPBi
02DO JEU 1
Q2DF 32 BF 03
0 ZE 2 -iEFF
B 2 E 4 32C 0 & 3
22 E 7 C 9

NVT A, MINP
PAG1
A ^ MAXP
PAG 2

; r
SETUP STA; ;

j Pcompt 5 tor tap and bottcoi line j

r i u fnbera t ge t s tde r r- f r cn ABFJF and ;
; s to res ; then In TOPH and BOTH ,
/ Then ge t s- and s tare s page lumbers
1 f or pr in t ing range *
* * n p•*? p* fr -fe # £ 4 A -t ft *A- ft # -& «- ft # ft-*** j

SETUP: CALI

M VI
SETUP 7 r STA

RETi

t # ft : ft t ft ** + * - * * f t* f t f t •# f t f t f t f t i f t T f t f t a a a .;
t o PEN

ROUTINE TO OPEN A DISK FILE
026 B CDS103 l *ZBor ;CLEAR THE ABUF fASCI I BUFFER

TO BOLD S-'ySWEftSJ i }i
r 3

C , WftMSG
D. MARMSC - PROMPT FOR 80—LINE DEFAULTa DOS

026 E OEC?
3273 U 7603
0273 CD05 C-0

NVI INPUT:
t he FCB.
wi th message .

Se t D£ to ADDRA .& G o* i£ j
Un Df«n errorr ex i t:LKI r

CALL i
,r i if r :2 76 tiF.DA

0275 11B103
02 - P CD05 C 0

MVI C , RECOK JNDW READ THt ANSWERS
C , AB UF
BDDS

LX I r I NTS THE M L'F D 2 E -H I!EOF
132 EA 11SC DO
02 ED CD05CJO
C 2F FEFF
02 F 2 C AF‘7-53 2
02F5 A T
D 2F 6 C 9

FOPEN ; NVI C, OPFN
n , TFCF
BDOS
UFFH
HOFIWE

;OPEN CODECALL LX ]
i CALL j ISSUE OPEN- ERROR?

f YES- CLEAR CARRY

027 t 3ABJOS
D I E ; FE ?F
I3 2EJ CA9BD2

LDA K3Lf *2 ; LCJ 0X AT THE FIRST CHARACTER
rIF ITS A SLASH
rGO ££T DEFAULT LIHFS/ PAGE *

C P:
CPI V JZ
JZ SETUP 3 XRA A

i RE?
0286 018303
D 2 f i 9 c n ^ t q j
02 fi:
0263- 37 AF 01

BrABUF*2 rZLSE POIN 7 TO FIRST NUMDtR
AHEC
A f L
TO PM

LX I r
FC0NV7BT IT TO BINARY IN HLGALW 02 F 7 CD6531 NOFILE ; CALL

02 FA ODOA 434 UE
t'H H :THE CALL PUTF AM3RESS OF MSG UN STACK,
ODH,8AN , 'CANNOT OPEN FILE 1

^ RDKrPAR , • %MOV7 D D & i

5TA FANP STORE TT .
rBC NON POINT TO SEPARATOR SPACE
r POINT TO 2ND KU -MBER ,
? CONVERT TO DECIMAL IN HLr

;
IHX &029 C CJ

& 29 i CD95 C1
0294 7t
U 29 S 12B0 C 3
Q 2 i i C 3A 5L'2

i lCALL
NOV

AT3EC G E T b T
% Rf> u1 Ine to read a by te f rom
: i E up j r *p l*mf ih !r &^ d i s k whe- n ;
; Cl ie b u f f e r i B empty.
; OUTPUT ; A -BYTE t to rn d i s k b u f f e r
J A t t i i f t ** + *f t f t f t * f t * f t f t f t f t i f t f t -I f t * f t I m .

rA , L
rSTA BOYM.

UNSET
? AND STDRi IT,
? NOW GO CGfNFUTF. PAGE DEPTH.IMP

i.r
029B .-E 05
0593 J:AF 03
0 2 A :
& 2A; J 2PS03

SETUP 1! NVI A . MINL-
TO PM
A , HAXL
BUTM

fSET DEFAULT TCP AND
STA
NVI ; BOTTOM LINES OH THE PAGE 0310 21BC 09

5 J13 E 6
0314 2 AC 3 03
U- 317 CD7DDJ

GETS-T: LXr
XCHG
LHLD
GALL

« r IBUE ^ & OF LEN
STA

|BUEFEH END A DDR . IN DF.
FCURBE T̂ POINTER IN HL
;TEST FOR END OF BUFFF.H

INPTR
CPHLe-empu-t e r.o. a £ l ines per page* **r

K-



“-V/7J1 V.'rT' - r’ 1 V7 .̂ * v '7 :-̂ .*> ' .- - : . " r " L 1 * I’Fvi ij-- - i »v.T-*-" 1. J.1v - - . . - 7 .7T - : TP J . -« i,* rK—--.vv1 ^LB '—11 : 1 pai

1 uJ 3ibu0* ^ "1 V —)
;& U-r P t l-^ESD P|MLiH 3 "S3 DL,
rCUTtRENT POINT£H IN HL
jTESr FOR Et fD OF BUFFLH

1 a T- 1 -- 1 i
0314 ZAC 351
Oil ? CP^Dv 3

LHID
CALL

INP7 R
Cff l Li***J la- w -r a rp-c t iB na r s f I z -TOJC pe r png*i l l

f

iiYtfii HEAD
rCET BYTE
jH'JMP POINTER
iSAVE FUiSTER
rRESET CA RRV

D3BF 12
0 39 0 31
0391 C 2BE 03
3 3« C9

STAX n3 31A ChZDD'i
Ci lD ?£
JJ-1E 22
03 IF 22C 30J
0 B7
0322 C 9

J* If1LB UP
A # K DCH BCETBl i H.GV

lux
SHLD

! u JWZ IB'J l
RET1 NFTB

ORA A J
A * ***** ** #1 tl ftl **** ft* A* A + A ** + *•*•* #* rf-*** ** # * ** **

5 A DEC f e t ches up t o S ASCI I <i e t i r?a l d ig i t s t fTOn t.hc ABiJF
; e dd f P i;:=. H :1 S>y RC f lnd n -pnv -F rh s then t a a 16-b i t b ina ry va lue
F r e tu rned in f l r.. 5-c a r. s t ops nn a Space o r 00 .

PET :

f

GJ 24 2 JBC05 GETB2 : 1X1 R E S E T B U F F E R P O I N T E RH., IbUF 1

INPTP
GET01

0395 2100G 0
LOSS L'A
0399 PE 30
u 3yB DB
0-39C FE4CI
Dibit- D-D
Q 39E 54
UJAU S3
03 A1 25
0 1A3 W
02A3 IS
OlAd 29
i JJ-AL ZiBiO
02A 7 5 F
02*6 1 G 0 L1

J 3AA 19
0 3- AB T 3
LGAC C 39 &G1

A DEC ;
Al iE 1;

LX 1 ILr 0SKLD
JHF

£ 327 3 2C 30 J
0 3 2 A C 31D 03 ;CONTINUE LD-AX R

CPI 301j{•

FDDHE i f CHAR < Jq '
; t>s > * 3 *

3322 jE09
03 2F 320 233
0322 2 IBCC- 5
033 E 22C 5 J3
033* IB
Dl l*l L .14 702

F’ LB Ulr ; MVS
ETA

A, NDnGEC j £ E:r NUMBER OF SECTORS TO READ
CURS EC
H , 3 H Ui f
LCADXD

PC
rAND PUT IT IN CURRENT SECTOR COUNT 4c : BCPT

RNCLX I
r INITIALIZE DISH REA& ADDRESS
? PUT TKI 5 IN DE
FANS GO 5^T INITIAL LLHAiLi ADPRESS -

r.'Ht .n
X-DBG

MQV D, H
E ^i LMOV

FIL& UJ DAD HJtIF
UA.U HA

? GET i.OAO POINT OF LAST READ,D 3 3C 2AC 503
G 33F 118300
0342 19
0243 12CE03
in ?. 4 li EB

FILBUZ : LHID LOADAD
C.SECLEN fADD THE SECTOR TrEHUTk

TO THE PREVIOUS LOAO POINT #
STASH IT A.Wft'1' FOR NEXT TIME AROUND,

DAD D
DAD HLX.I

jU H

DpL

DAD D SUI
SHLD
XLHG

LOADAE MDVp

rfAHD PUT IN PE MY!
DADI

02 d7 0£ lA
C 249 CDC1500
a 3 4c PS 14
P 3 CR Ll & COU

CDa & oa
0354 FBOO
0355 C26603
0359 3AC 2C2
035" 3D
0 33D CA 24 C 3
D 3 Go 32C 2 C 2
0263 C33CD3

I I LB 115 E MV I C,3EIDMA FFOR P- PCl i
BOOS
C /READ
DrTFCH
&I>0S

IN X &; imzm J 7 'J SET THE NEW 3. C>AD ADDRESS ,
•f FUKTIQN OOCE
; PASS THE TFCB ADDf iESS TO PI'US
rPEAH SFCTQH .
FCHECK FOR GOOD READ
FIF N " r SEE I f EOF ,
r ELSE GET SECTOR RKA.U COUHTr
? DECREMENT IT #

f IF Or HE ' f tE rr iNE READING #

FELSE STASP UPDATED EE-ZTOS C0UNTr
j AND GO R EAD . E MORE.

JMP APE i,CALL
MV I
LX "

CALL J
CPI D

Wm.

W O R K S P A C E Fr
CKfor
C ir f tSEC

7 r
LDA AJAR y &

P 3B7 54
C 3P 1
L JHB DO
03 BG 50
L- 3 B DU
P 2PE 00
03BF 01
D 3CD FF
03c 3 01
05C2 OB
DJC 3 BCP9
0 3C5 DC 05
03C7 303030

roFM:
BOTH t
ABUF ?
COL:
LNCNTJ re
LINEl
FACE
PAG1 :
FAG 3 -
PFIAU : DB
CUP SEC; DB
INPTH : EW
LDA DAD; DW
DECWRKi CB

DB 1ST fe l l NT LINE
; LAST PHIWT LINE

MINS.
MAXL
ABUFLEN ? ASCI BUFFER FPH. RESFONSES

fCUHRBNT CULUfth COUNT
FLIMES PER PACE
FCURRENT LISE COUNT
FCr-IKR £NT PAGE NUMBER
fLUWE3l PRINT BOUND- UPPER PRENT BOUND
? PRINT FLAG, 1“PRINT # n»HO PRINT

HCR Af : - . DE
GET32
CURE EC
FILBU 2

JZ. PS
STA LB: D
JMP 00

iHJA'i DB P1
t FI? i KJLTUWNSC # ME'HE i'AST EOF

jSO GO PH1HT WHAT WE GOT,

DDKr CAM , ' Ht f cSJ ERROR 1
r PPK # DAH # '5"

DDB03 66 EEL-1
C 36 B CA 74 D 3
a j ta CDf i in '1 HDEHH : CALL
33 5E LDOAS 24 541

CXCOF: CPI Ll! JZ GETS 2 HlNP
HAJCP

;]
EP.P.*' ,p '

f DB
m i

;vi jCURREKT REAC RECTOR COUNT
rOLT + BUFLEN ; INPUT FOX N'T DP INITIALIZED TO BUFFER E«D
IBUF

oou

NUMSEC!A

5 : jD ISK LOAD IWITIALISED Tf l ST*nr n r RUFFES
; WORKSPACE FOR DECI I4AL CONVERSION O f PAOES-.-- - i1*m t

M ; H C E l LAN LOUS S LPB ROUTIN Ep fj r
i

* fr*HAIN MESSAGE AREA*f!+
ODH # OAK # * PILEL $ 1

t; t ii 03CA ODOA46+94CFNSG ; D&
0303 2 C 2O2 O2 & 20PMBGI DB
P 3 EE 4SS 34 JdF &2BrtHSfr: &&
D 3F 6 D DA 1465 &6KA.RMSG: i f f i
P4 ?fi UDf l*
L 42A d 56 E746572
0454 ODOA 24
D 457 0DDA 45*E 74PAUHSCL DB

4 ^D DDDA £ U 2^20
04 B 3 0U 0A 41646A
04EI> ODOA 536574
OSOS i'4A 74757 J
052A ODOA 627574
054D 54 666 56£ 2 D

C P B 1
R O U T I N E T O C O M P A R E H.L V S DT,

J PAGE 3'J i

’ EHhUi l ' JOJJH , DAH r ' S !

U D H r C A H ,'D f l t s u l t t e p 1 bottom 1in*i a r c 5 , f i 4 # C o r e l i t e
3DH j 0Al t

j r
J r

D B
A , kQ 37D 7C

0 3 7 E B A
027 F CO
G 2S P 7 C
L I B: D S
U 392 C &

CPU Li M U V
C M P
H N Z
M O V
CMP
RET

l i ne SPACE bo l t** l in* r r>r A / t* H#«p deCAUl tDB ' Enter to t?

UDR # CAH t ' S
CDBr UAH # Enter 1 s t p*J e SPACE la s t p*f £ r otr A / pr in t

, , , HAT T-*
1

DD0, OAH ,’MDUSt pAPf l r t t' 1s t pr in t l i s i t on new pag*/
PDH, DAB #

1 Sa t pr in ter tw l tobee to i p l ea ar e l i t« # *
DOHB 0AXr , tvrn BTF hardware l ine -Taunt ing 1

OD0, OAR f
1 b-y t in i t i a l i z e Carn- feed |j-c> E J11 . 1 ,OH' H . U AH

rThen h i t f t e turn key to a t a- f t p i I f t t 1 nq , 1 , OD H ,CA H r'S r

D 0 0

A # L L- 6 DDI1, DAD #
1S- 'E D &

LB
r D B

+ #** -*# ***# #*# <( * » *** » ****
j iBUF Si l l s th# t i> p bytes of ABUF wi th DO
ja.id puts s)i* lenf l i t i - J n the 1s t byte Eo-r BEOS *.
^ T h e z D U l p o r t i o n c e n. t>c u s e d f a r o t h e r b u f f e r s
j t op e idd re s s nnd f H I coun t J r c pu t i n DE and E by ca l l e r .

; DEl
D61

ti f t he STACK AREA*
S7AKLCN F Loca l ata -L' A are A

FTop o f Jpc f l l s t ack

4 #* **?
0576
05B6
0 5B & O u D Q
05BB DDDG
0 5B A 0 0 0 U
<J 5*C

AREA ;
STACK ;

DS
$E O T

g iaa 3IOA
g .3S & 223- 103
O i e B A P
1 1 3^9 3 1 B B J 2

C7? ^3-S g Q 6 0 9
<Ln C 3 B£ IE

ZBUF D W DNVI A . A3UFLEN
ABUFS T A TM D

fCP/M StacX pa in ter s torageXRA A CWTAK ;
T D U F ;

VW D i

B l f F L E NL K - li ,ADUF +AHCrFLEN
B # ABUFLEfs- l FSO A? not to c lear length byt f l

c-s
M VI ;

09BC P9 3 N 7END25 U 1 D G X D
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Running North Star DOS and CP/M Together
Randy Reitz

I have always been Interested in CP/ M and its
dynamic file management system. Las! year I started to
experiment with the Lifeboat implementation of CP/ M
for the North Star controller. Using CP/ M is a great
change from the North Star DOS. The North Star disk
operating system (DOS) only performs directory
maintenance and low Jove! dish access whereas CP/ M
has features that should be found In a DOS such as file
open, file close, etc.I became interested in how I could
use my North Star programs under CP/ M as well as use
the CP/ M editor to prepare texl for my North Star Basic
programs, The North Star system has some useful
programs for poking around and i thought they would
bo helpful for exploring CP/M. For example, the Norih
Star Monitor program easily dumps and modifies
memory, while with the North Star RD command, the
contenls of a disk can ha examined. So the natural
outcome of this was lo experiment with CP/ M using
North Star DOS, North Star Monitor and eventually
North Star Basic .

stuff . This simplicity is deceiving since simple
hardware usually requires complicated software. Now ,
I don't want to say that the North Star DOS software .&
all that complicated ; but since the North Star
conlrolier board is simple, the North Star software
must do more than software that uses a TARBELL
controller. For example, Ihere is no way to query the
North Star controller board to find out what drive or
track is currently selected. This extremely relevant
inlormation must be maintained by the software.

j

Since the controller hoard is simple,
the North Star DOS boftware

must do more than software that uses
a TARBELL controller ,

Now, about these 4 bytes in the Norih Star DOS. In
locations 2D00H through 2002H, the current track
number Tor each drive in the 3-drive North Star system
is stored. In location 2003H, the number of the
currently selected drive is stored . CP/ M on North Slar
has to keep this same information in software, bul
since 2000H-2003H is smack in the middle of the TPA ,
Lifeboat 's BIOS keeps this information elsewhere. This
is the problem with running two systems together—
these bytes need to be synchronized. You can imagine
what happens when CP/M's BIOS looks and sees the
drive motors are running (which means a drive has been
selected) and chocks its memory and finds Ihe
requested drive (or track ) is selected, then proceeds
when North Slar DOS |LJSI finished with a different
drive (or track) This condition guarantees unpredict -
able results .

Fortunately, the solution for this problem is
straight forward. The folksal Lifeboat merely lifted the
North Star DOS disk drivers lhat are in Ihe ROM on the
Controller board and dropped (he software unmodified
into their BIOS It didn' t take too much work with a
disassembler to find where the drivers were in

Since ( tie CP/M programs EDOS (Basic Input Output
System — BIOS plus the Basic DOS— BDOS) and the
Console Command Processor (CCP) are in high
memory and the North Star DOS and its programs are
al 20Q0H (in the Transient Program Area—TPA), my
first idea was to load both systems and switch between
them whenever desired. However . 1 quickly realized
that simply running an unmodified North Star DOS in
CP/M’s TPA did not work well. When I did something
in North Star DOS that required a disk access and then
returned to CP /M would get unpredictable results.
Since computers are supposed to be very predictable, F
set out to find what was causing the incompatibility
between North Star DOS and CP/ M.

r didn't have to look loo Tong 10 find 4 bytes in the
North Star DOS that were causing Ihe problem. I could
say the problem was really with Ihe North Star
Micro-Disk System ( MDS) controller , The North Star
controller is simplicity itself . You may have noticed
there is no “big” LSI chip on the North Star controller
board. Everything on the board is simpfe, ordinary TTL

Randy Reitz, 26 Mapte St„ Chatham Township, NJ0/02«
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Lifeboat 's BIOS. Lifeboat tried IQ discourage me since
Ijiey inserted an extra byte after each RET and JMP
instruction . This drives a disassembler wild ; but once I
Hgured out what was going oni could correct for it. It 's
hard to keep secrets from a good disassembler and a
persistant software hack.

The following are the steps required to modify North
Star DOS to use the CP/ M disk drivers so one sel of
memory locations are used to keep track of the disk
system status, t have been using this “patched" North
Siar DOS for a while and I can say thal It is well
shaved.

BIOS- 62'1024-512-52736 (CEOOH), These changes
can be made easily with the DDT A(assemble)
command.
6 Patch the North Star I/O area to use FDOS.I/O
functions . I will discuss below a suggested patch to
use.
7. M2D00, 2A00,100 (move North Star DOS to 10QH>,fi

T
8. Enter the following DOS mover program with the
A(flssemble) command :

loos
eeoH
P E 3 H
S£ 5i
(!EfH
EE9H
FEXH
BERTH
STECH
6 EDH
BFC1H
5 F1H
RF ^ hl
3 FSH
FFAH
SF 6 J3
3Ft iJ
UFOH
HFEjd

FFFJ3
SOOH

t' C- SH
0 IT EH
4 Cifl
4 DC 11

9 - Exit DDT with a control-C and execute the CP/M
command "SAVE10 NSTAR.COM".

The reason for moving the North Star DOS program
to tOOH is to create the NSTAR command on the CP/M
disk. When in CP/M, typing N5TAR will Joad the 2D
records (10 pages) saved above and then the CCP
jumps to location 100H. At 100H is a JMR 8E0H lhat
executes the patch and mover program (step B). This
program patches 7 bytes in. the CP/M BIOS to
accomodale the new North Stir DOS 5.IS command
(-1) for single density disk Initialization. This command
was added to the DCOM entry in 5.1S so a disk could
be initialized without using a buffer outside the North
Star DOS.This SIDS patch Isn’t needed if you are using
release 4.0, but it can still be put in since release 4.0
will not recognize the -1 command. After patching
BIOS, the program moves the North Star DOS to 2000H
and starts the DOS at the point in the cold start routine
that calls TINIT. This will execute whatever initializa-
tion routine you have provided as well as check the
"auto” start byte. Hence, you could have the DOS do a
"GO BASIC, 2” Immediately. I located this patch and
mover program in the middle of the disk buffer In the
North Star DOS. The jump at 903H to start the North
Star DOS should be JMR 2O0AH if you are using release

fe EE CM
H , BIQSi- Sfi 'l i i
D , -y F LI

l ies H*DC 5 tjurtcr err-;i
Car jit/fL't pro^ri'mpxti i t: EiCE For 1 bytes

with !4(if riL 'jCfiK

JMPl LXI
LXE

C,7Lifeboat tried to discourage me
since they inserted an extra byte after

each RET and JMP instruction.
This drives a disassembler wild; but

once l figured out what was going on
I could correct for it . It's hard
to keep secrets from a good
disassembler and a persistent

software hack.

r*iVl
LEAK, D
MOV H r ft

* INK H
INK U

/ DC R C
JNi CEEll

U, 3 G(1H
Dj 2nijcH pr tlpe L 1OO <?.!.) n
BpfftOCN th L fi S ft - ftCfiH
ft r t*

LXE POT-' m^vr to
LXE

' tei LXE
; KCV

STAX D
INX fcLI EHK .Dii

SHK St e hDVf. '
N ft

JNZ FFSH
2CJBH
ft

[ 1

r- :ir
!

JMP ar.fiit u*DO£
] i jrf jc fer -1 comis/wl
his it ! L .in AINEF 11

density :1itx tnli

MV 3The lirst 4 steps set up the environment to patch the
Worth Star DOS. The Dynamic Debugging Tool (DDT)
program In CP/M is well suited for this work. The
Assembly and List (disassemble) commands are useful
and the ASCII interpretation in the Dump command is
also helpful.

JZ ? 74 SM
HOP

t

f.
7

i '

1. Cold start (boot ) CP/M for North Star (Lifeboat
CP/M 1.4).

t:

*t
i 2 . Cold start North Star DOS release 4.0or 5,1S.
!.
I t— 3. Insert the CP/ M disk in drive A (North Star drive 1)

and give the North Siar DOS command JP 0. (i.e. get
back to CP/M).

t

.71

4, Issue the GP/M DDT command (i.e. start the CP/M
dynamic debugging fool).
Now comeg the point of this whole exercise.

t:
I

-Il
: ^i, ! 5. Patch the North Star DOS in RAM at the following

addresses :
ie.

: a* J.C S.IS tn Connt'riL

?2CSH nVT n ^ CESEL For tf * T U f -n- rriBS /'ni l
i . -r.

2 ?tjnH |_X I Hp fjK ^IHlH for LI* rornnu'iv:is
t u JS- IJ C P / h drivers2 4 .SB EL 2.33 5 11 CALL BIOSHfcttN

4.24 <J7H ?4.1OH LDA. H 1EJEit-'iFftll ILS-P CP/JN m r r e n L
When running North Star DOS with the CP/ M disk

driver, you should not have any problems if you ere
careful not to disturb the CP/M FDOS (BDOS + BIOS)
and the bytes at 0-3 that contain the JMP WARM lo get
back to CP/M and the IO&VTE ,

One motivation for running North Siar DOS and
CP/M together is to use the North Star monitor and

) 'S t i v e- S e l f t C L e d24 ft 2H

The value of BIOS above is calculated as M5IZE *
1024-512 where MSIZE is the sire of your CP/M in
kilobytes. For example, l have 56K of memory so the
largest CP/ M I can run is 52K since the Lifeboat BIOS
is 4K larger than the regular CP/ M BIOS. Hence

H 2'M STA UlOStiFMJ

;

?d.
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North Star Basic programs to experiment with CP/ M.
Another reason is to use North Star Basic to move flies
from a North Star disk lo CP/M and vice versa.
Following Is a segment from a North Star Basic
program that allows North Star Basic access to the
CP/M FDOS facilities. The most Important feature of
this program is the assembly routine that provides the
Norlh Star Basic interface to CP/M. The segment of
the program that does this is given below:

2 PEP FNC [rf ,D)
FILL MrN

i RETURN CALL ( fib,l i t
5 FHEND

code is put in the HL register pair. Now look at the
multi-line function In the North Star Basic program
(lines 2-5). This function expects iwo arguments, N and
D, The first argument , N, Is the CP / M FDOS function
number and is "poked" Into the “FUNCTION” byte in
the assembly language program above. The next
argument, D, Is used for address information. The
CALL to the interface program is made with D as the
second argument . Recatl that the North Star Basic
CALL command will put the second argument in the DE
register pair, just where CP/ M FDOS expects the
argument to be.so no adjustment Is required. The Basic
“FNC” function expects the interface program to be at
address 64. Address 64 stores the CP/ M function value
for the interlace program and the CALL is made to
address 65. CP / M provides a 16-byte space starting at
64 for the user’s CBIOS . If your CBIOS doesn't use
these 16-bytes, you can use it for the interface
program. Finally , the interface program sets up the HL
register pair with the CP/M return code and returns to
North Star Basic.

The other important part of the Basic program is line
6, that contains the assembly code for the interface
program , and lines 8-12 that put Ihe assembly code
into memory starting at address 65. This program is
using the CP / M default FCB that is at address 5CH (92
decimal).

Now Fit show you a North Star Basic program the.!
wilt move a text file from North Star disk to a CP/M
disk in drive A (North Star drive 1).

This program begins Ihe same way as the last one.
On line 13 the name of the North Star file is requested.
If the file does not exist, Ihe name is requested again.
Next, the CP / M filename is requested. This name musl
be less than 12 characters to be vajid. Lines 18 lo 22
move the CP/M filename from the string C$ to the
FCB. Notice that a Is removed and the CP /M file
type is loaded Into "FT" field of the FCB. Lines 23-25
set up the CP/M file. If desired, this section of the
program could detect if the CP/M file already exists,
and if so, request permission to delete it . The CP/ M
file will be created on drive A. Line 27 opens Ihe North
Star fi le.

The file is transferred one byte at a time in the main
; loop Mines 28 to 39) . Each CP/ M sector ol 12S bytes is

loaded into the default buffer ( tines 28 to 34} and then
written to the CP/ M disk (line 37}. If more data remains
(test in line 391 the main loop continues, Finally, Ihe
CP/M file is closed in line 40.

This program expects the North Star file to contain
text that is separated by carriage returns. The program
inserts a line feed character after each carriage return
so the CP/M editor can be used. The North Star

i .

».

2

f ;
5 .
I

?

t r
t

6 DATA 58,M,0,7 ?, 2 DS, 5,C, <Jfi , ] ] ] , 2(11 ,<!7 F =92
a F I L L F,C
9 FOR I-I TO j;

F I L L F +I,A S C <
H E A D X \ H I L L 'I f l U . X

£ ^

i
$ iU

II
12 HEXT
11 H-FNC ( 3 S,FIi

North Star Basic provides a method for accessing
user written assembly language subroutines by using
the CALL command. The CP/ M FDOS can be
considered such a subroutine. So a North Star Basic
program can use FOO$ to do the disk functions
necessary lo manipulate CP/ M files. The FDOS cannot
be called directly by North Star Sasic since fhe
conventions for passing arguments in the 8080
reglslers don'l agree for North Star and CP/ M. hence,
another small assembly language program is needed to
adjust the 8080 registers.

The Norlh Star Basle CALL command can contain
one or two arguments. The first argument is a numeric
value between 0 and 65535 that is the decimal value of
the memory address at the beginning of the assembly
language subroutine. If a second argument is used, it
will be converted to an integer value between 0 and
65535 and placed in fhe DE register pair. Since the
CALL command is a Basic function, it will return a
value. The value returned is an Integer from 0 to 65535
that represents the value in the HL register pair when
the assembly language subroutine returns -

The CP/M FDOS entry point Is at address 5 - CP/M
requires a runctlon number in the C register . Any
address information that the CP/ M function requires
should be in Ihe DE register pair . CP/ M returns single
byte results in fhe A register , If a double byte result Is
returned, the high order byte is in the B register and the
low order byte is in the A register. Now that the reg ister
conventions are known, it is simple to write a assembly
language program that North Star Basic can use to
access CP/M FDOS:

ADDBBBS-CUQC LABEL UPCCDH AHIiUMEHTS

s
f
I-
-

i
l !

1 i
'X

jv 1“
? '

I!.
S ',
t . rl-

r
1
f

K rs !

t !
if-.:
!; r: :
*:uZ .i

u :, FUNCTION DH0 (J
i

4 1 H SAXOCt DOC Hn LDA FUNCTION end-of-file is an SOH character ( ASCII 1). When this is
found, the CP / M end-of -file SUB character ( ASCII 2fi)
is substituted. The record loop from line 28 to 34 could
be changed to accomodate any North Star data file
format you desire. The program ends in line 43 by
returning to CP/M. I included this to show that since
Ihe CP/ M warm Start entry doesn’t require any data in
the 6080 registers, the interface program is not
required.

4 dH 4 F MOV\
n 5IL CDCinnr, CALL

:
it ~ ‘.fn fin HOV H, h

! . XVH W NOV L , A

P - XAH C 5 l i E T

The first byte of this program Is used to pass the
FDOS function value, This value Is pul in the C reglsier
and FDOS is called. When CP/M returns, the return

!i I nun Kdvi; N * TI:xT >TI>: TI: f ' l'/Fi
>. l )KF FN(. < N ,!I|
I P I U, / -I,N

t
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|Ch*ck Lf ChLi ch*r *ct* r
fvrw } u» t rcrni with CIH
iokitpvt tli.iifctsf lf nDC
KCftt ECHO f 1 jq

>. E C H OLDA•1 RETURN CALL | f.k , 01
b JNKKfj
!> DATA 5.S, A 4..0, 7 S,20b., 5,0, V*, 11l, 2Dl,fl
7 F - 9 2 \ D-D \ H i -0 b w- f i \ D t H C S ( l f' )
8 FILL F, 0
9 FCR 1*1 1-3 11

FILL r *I, I t
HEAD X \ IILL A 4 +I, X

F CMP
DOCPH
A, OF EH
ECHO

CNJ£
HVI1
STAf.
POP B

;H * e x p e c t s t h j i r I n f c- r a g *A,BMOV10;
RET1 1

The B-reg contains the character to output when the
COUT routine Is called. Since CP/ M FDOS expects to
find tha character in the E-res when function code 2
(output to console) or code 5 (output to list) Is used,
the DOCPM routine will make the adjustment. The only
Other consideration is that FDOS automatically
"echoes" characters typed so the COUT routine should
not. Therefore, the COUT routine compares Ihe
character tt Is about to output with the last character
received by CIN.

Next, consider the character input routine:
C1N:

1 2 N E X T
1 3 I N P U T " r f * F I L E N A M E- " r I 5
1 4 T«F I L E U S) \ [ F T >D T H E N l f i
1 5 P R [N T I S, - — H O T F O U N D" \ G O T O 1 3
I F I H P U T " C P/M F I L E N A M E- " ,C S
I T I F L E N ( C? ) >1 2 T H E N 4 4
i S F O R I»i T O L E N ( C $1
I S I F C S l l r l l =" T H E N 2 1
2 0 F I L L F -.0+!, A S C i C f (I, 1) ) A G O T O 2 J
2 1 0 8-1
2 2 N E X T
2 3 R-F N C ( 1 3,(1 ) \ H E M R E S E T C P / H
2 . 1 R.F w C O S r l I V R E.H D E L E T E C p /N F I L E
2 b R-F N C| 3 2 r F l \ H E M C R E A T E C P / M F I L E
2 6 T S * "C R E A T E' \ T F R j:*1 2 a T H E N 4 4
2 7 O P E N 4 D V r,l$,L V L-2*L
2 3 F O R 1“12 8 T O 2b S
2 9 t f 0 1-1 3 T H E M 3 3 \ K F M E N U-O F-L I N E
3 0 R E A D 1 0,A B 1 \ P R I N T C H N S (B l J ,
31 FILL ) , H1 V LF B1> 1 THEN 34
2 2 P I L L 1,2 6 \ E X I T H b \ R E* E f J E-O F -F I L E
3 3 P I L L 1,1 0 \ S i-0 \ P R I N T \ f i L M A D D L I N E F E E D
3 4 N E X T
3 5 P R I N T
3 6 P R I N T - I N R ( T T J N O C P / M R E C O R D t " ,E X A M ( p*3 2 )
3 7 R-F N G ( 2 ) , F )
I P T S-'n'R I T E" \ ( F J4>C T H E N S 4,
35 W =W *1 V L*L-1 ' TF L >0 AND 3l«l T H E N 20

R-E N C ( l F r F i
4 1 TS *'CE 0 3I- \ TF R= 2 Si THEN 4 4
4 2 P R I N T " T R A N S F E R C O M P L E T E, " ,W ," C P /H R E C O R D S"
4 3 P H (N T " R E T U R N I N G T O C P/M* V W-C A L L (F, )
4 4 P R I N T " C P/M E R R O R C N " ,T S,
4 b P R I N T " R E T U R N C O D E =*,K \. R T P P
4 f j P R I N T " t i p/M F I L E N A M E T O O L O N G "47 STOP
4 6 E N D

I

;

:

I !

PUSH 0 j t d n ' t d e s t r o y A r t y r n j s
;E J i v e I n p u t d e v i c e n u m b e r
i C D s o l i I f n n " i n p u t f i l s "
1 1 s r e t 1 v e

HEADCPM ;t»l;c xl l input Eraft f i le
:l f ?ct ivf
freslorc input device
tinput from totiinlr if 0
J .JSC PDOS Function codr - 1
;Eor cor.soli. , ujdt 3
io t herwlsc

MOV C, A
IfOFILELDA

O R A A
JZ

REACEV:HOV
AUP.Af r

M V1 c h ); J2 £+ 5
0,3M VI

C A L L DOC PM
ECHOS7A fSft ECHO f 1 irq

POF Bl
RET

Again, this routine Is straightforward The feature
added to normal character input Is the capability to
read a CP/ M file, in the implementation of North Star
DOS for CP/ M that I have been presenting , the North
Star DOS exists as a CP/M command (COM) file , When
ihe CP/ M console command program ( CCP) receives a
string that does not start with the name of any built - in
command, the CCP assumes that there is a file on the
currently logged-ln disk with the name given and an
extension of COM . If this 1$ so, Ihe CCP load3 ihe
contents of the file into the TPA and sets up the default
buffer at 30H with the remaining characters that were
typed before the carriage return . CP/ M programs
usually understand these “arguments" to be CP/M file
nsme(s), Hence, the North Star DOS can be considered
a CP/ M command that executes in the TPA and will

!
This Is a small example to show what can be done

with North Star Basic by using the CP/ M FDOS. It isn’t
difficult to modify this program to transfer files in
either direction. So you might suspect that you could
use the CP/M edilor to prepare the text for a North Star
Basic program and then transfer the program to North
Star DOS. However , getting the text of the program
into North Star Basic Is a little tricky.

As a final topic , lei me discuss the possibilities that
arise when the CP/M FDOS facility is used to
Implement the North Star input / output routines. The
North Star DOS provides a ona-page (256 bytes) block
at the end of the DOS to carry out four I/O functions :

COUT —character output
CIN —charaeier input
TIN1T — terminal Initialization
CQNTC —control-C detection .

At entry to the COUT and CIN routines, the A-reg
conlains a number that represents the device the
routine should use to do the I /O , The CP/ M FDOS
facility uses a code In the C-reg to indicate the function
requested. So , one consideration 13 simply to set up
the information in the proper 8030 registers. For
example, here is what the North Star COUT routine
could look like :

1.

1 r
1
1.f i

*

1 r
accept a CP/ M fite name as an argument ,

When the North Star DOS begins execution , the
terminal initialization routine first gets control . Since
CP/M has been running, the terminal doesn't need to
be initialized. This routine can be used lo check if a
CP/ M file name has been passed as an argument . For
example:

TJN [ T: 31VI

r
t

S -

11
j L N I L L E i l t z* S t i t t s f 1 g 3
;m y u p p e r /1o w e r c a s e f l a g

f t-iHBTH
C A K E
E C H O
NUf ]U
Of KR
BUFF

STA
5T A
5T A f ^ s i u m c W o C P/M f i l e

;1MSAI ffunt panel l ights
f inest in <1rfau1 t buffer
; fijr n £fV* f i1 n nfiR-e
? s ] 1 clnrut! I f no f S ] c
i p ( <L r c t * " c-pf’Ti” f i le

OUT
l,D&
OwA A
RZ
L X I D,F C B
MV L C , J £
C A L L F E O SORC 590CH

jcheck if SIJOCLSSFJ1
;T*tui r t i L F n e t q n o T l
} r: ] 56- S n-dif ri t f l Ft cP/M

i,s- active
? B L fl11 tr r fen r r! Q
f E o r c f f i l p r e a-̂ r o u t.E n e
;f Q -get n*w ancitpr

CPI 1 SS;
N I/O USIWG CP/h Bios RZ;

XKA
5T/

AJ

UCFILE
FCPCFC
A j ElDM

;B -iE-q rgnt -i inE cb^r
i t.* *U L p u t # ^ -r r q i s
;D f o r c o n s o l e s o u s t

FD05 fjrtClian 2
i l UI*L £ T. L u S Cl t h-rr w L 5C

COVTl PUSH B
O P * S TA.t ' A

H V IC / 2
£ T [-

Crt

MV I
Si AJ'd IBPr
R E TK V I
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If the North Star DOS was “caned" by the CCP with a
file name as an argument, the UNIT routine will open
the file and if (he open is successful, UNIT will reset
the NOFILE flag so GIN Is forced to read characters
from the given CP/ M file ,

Notice the CIN routine above will Jump to Lhe
REAQCPM routine if a CP/M file Is active. This routine
follows :

The DQCPM routine Is used by COUT and CIN to
execute the selected FDOS function. The only tricky
code above is that when DISKfl returns successfully,
the A-reg is D so IBP wiir be properly inilialized for the
new sector ,

The only other routine required in the North Star DOS
I/O is the contro!-C detection routine. Here it is:

r ,n
FLUS

I

)
1r

i

3i j r j rc- i T A k-r- y has been
ihit. on the Kijybonrti
F r <i t ur n wi * h Z - JF1ng
? rr- s <n Lf n o "r

CDNTC: HVJ
CALLri l l iBig S iEtcr 5PEADCprt : PUSH B

PUSH D
PUSH HIT JANI

*HI J

MVr c j
CALL FKJS

nhr-r k i f kry hrs
;fottc-r i h11 ori kt’ybcusrc1
;-?bort CP/M f i l e i £ so

H VI C P J Ji.
? n key has. been Hi!1

;qpt ch^rflCLfcr
; J ci ok f i i c 'C
;LGl 1 CP/N C TiA i W A R rf ?

k ‘

CALL
RHCIr CP:JC FENlS

BTCs SXIPLF:LUA ;gr t riddsefts of nest
rcrhnr irt input buffer
;rmd <inoTht!T Rector i f
;requ 5 roH - s e t up / DF.)
? to oFfPFt o f c b A r in
jUuEfrr - update input
;ltLiCf ^r paintrr
jl d(f T *3 3 n f ri f.* f nu) v bu f
; (H L! tVaW point !* IVO- nexT
i £ f t p r nr.l- tv r
;1 fiok for l i ivt- Fued

k 5 p 1 inC1 le tr1a
j ) o o k f a i* C P /M
Ftrimlnat # CP/M f i. -, c -

IBP
PETi BOHCPI

V cz U1SKR
These rouHues use the following symbol* :E, A* . MOV

T Dr fiMVI
AIKS

ECHC on
NOP1 LE DB

•r!nn " l ECFiO r hr.r t < r
i no OF/M F i 1 -r- h n 0
;i npul buf fr r pa : m IT
;S- u b i r c fci f ! uH nr r
CP/F i’h1fy poir.f
dt: f a^ L: FC B r!r! r er;5

yW f p'.i i \ bn^ frr *iMr

rjSTA IBP
0•' LX T H r &UFF IBP 0K CBDAD LJ CASE EQU • ODfiK'JElios r.ou

PCH.
BUFF F.UU BHLL

* ArMKOV
CPIrn in ECU r< HSK;PLF,n

2f.errh - fiu;sJ 7
At this point you might question the usefulness of

this discussion . I mentioned above that I could use the
CP/ M text editor to prepare North Star Basic programs.
With Ihrs driver for the North Star DOS I/O, you can do
the following;

1. Prepare the te> t of a North Star Basic -program using
the CP/M editor .

2 . Make the first line ot this file (he North Star
command "GO BASIC, 2".

3. Type (he CP/M command “NSTAR < filename .-.TXT".
t

A . Sit back and watch North Star Basic read in theprogram you have prepared.

The North Star DOS and any programs running under
it will treal the CP/M file as a command file. The file
wiil be read until an end-of - fiie condition is
encountered-, then all input will be taken from the
device specified in the A -reg when CIN Is entered.

This completes my discussions of using North Star
DOS and CP/ M together . If you would like lo try this,
but don 't want to do it yourself , for $T5 I will supply a
diskette containing the NSTAfl command and some
North Star Basic programs to demonstrate what can be
done,. You must have the Lifeboat CP/M 1.4 for single
density North Star ,

I
P O P hJr r POP D

;B C p u f t h'e H L n C I N
;r e s t o r e r in t r t r -.r n!
;r e t u r n rhr i r l o N *

POP 3r
POP
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Patching a CP/M Diskette on
a North Star System

Tom W/ens

lory entries tor the old or restored versions of the file
contained parts of the new text.

To check out this possibility , I first had to be able to
translate the group numbering system used by this ver-
sion of CP/M into the corresponding North Star disk
addresses, so that I could RO or WR particular groups at
will. Since the groups were numbered £-79 and I knew
that my CP/M files began at North Star disk address 30
and could run through disk address 349, it was easy to
deduce that if E were the group number,Ihe corres-
ponding North Star disk address would be (E-2)*4+3B.
With this knowledge, I was able to RD in the unused
sectors and then examine the text with the monitor. A
slow process to be sure, but within an hour 1 had found
most of my missing text, determined the ordering of the
groups ( which was sequential with some jumps), and
then "created" a new file entry into which ! placed the
series ot groups, WhenI returned to CP/M and the word
processor and tried to read this text, I found that it would
only read a smallpiece of the reconstructed file.Return-
ing to DOS and examining the end of thisj:iece, i found
a series of 1AH & —Controi-Z's, the CP/M end-of-file
mark. Zeroing these and rewriting the affected block to
disk solved the problem, I went to bed reassured that
the total loss of text hadbeen reduced to one paragraph
instead of ten pages!

Every computer system manual at some point
includes a pointed warning—always back up you disk-

ettes! But after logging months of work without a fatal
error, I became lax and not a little bit careless, until the
inevitable happened; late one night I finished off an
additional ten pages of writing on a word processor
running under CP/M, and began to write to disk —
ERROR: DISK FULL was the program's response. All
my attempts to salvage the situation only got me in more
trouble. Finally , in desperation, I rebooted without
ending the run or closing the file in the hope that some
temporary files could still be found on the diskette and
used to reconstruct fhe text. But the CP/M DIR com-

mand produced no evidence that any part of my crea-
tion was alive or well in any form.

Having found in the past that erased CP/M files could
easily be salvaged (see The CP / M Connection , Part II, in
Vol . 1/ No. 5), and groaning at the prospect of many
hours wasted recreating iost ideas. I turned immedi-
ately to North Star DOS and the North Star monitor to
have a look at the CP/M directory. On my version (Life-

boat Associates ' single-density CP/M 1, 4 for North Star
diskettes), the latter is stored as 8 blocks beginning at
disk address 30, which can be read into memory using

the DOS RO command, and then examined and modi-
fied with the aid of the monitor . In this instance I found
that the directory contained one "live"old version of the
document I was working on (minus the ten pages added
that evening) and one "erased" new version. Since
CP/M erases by placmg an E5H in the first byte of the
lile entry in the directory, I used the North Star monitor
to replace the E5 with a OQH. modified the filename to
prevent confusion with the old version, and used the
DOS WR command tD write the directory back to disk-
ette. Re-booting CP/M and running the word processor,
I was further dismayed to find that the restored file
included little of the lost text.

Not ready to give up, I returned to DOS and again
examined the CP/M directory entries, i was particularly
interested in the group numbers—since the word pro-

cessor has crashed while trying to write to disk, perhaps
it had not written the file entry back to disk. Perhaps
some of the "unused" groups not included in the direc-
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Lot a Program Do tha Dirty Work
While the above procedure will work in a pinch, it is

rather tedious—why not automate the whole process,
taking advantage of what l now understand about CP/M
diskette structure? This notion led to the North Star
Basic program CP/MDP given in the listing. The pro-
gram is written for the Lifeboat single-density version of
CP/M 1.4, Release 5 singIe-density DOSand North Star
Basic, and furthermore exploits the display control fea-
tures of the IMSAI VIO-C memory-mapped video board.
Obviously a bit of carefuI patching is required before the
program will run correctly on other systems.

What does it do? First, it automatically provides a
listing of a CP/M diskette directory, both "live" and
“erased" entries, giving filenames (exactly as written on
disk ) and group numbers (translated into North Star disk
addresses). Those files which are 'live" are highlighted
on the screen; if any groups of erased1' files have not
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been overwritten by "live" flies, the first appearances of
those groups are also highlighted to indicate that they
may contain salvageable information {though not neces-
sarily the information you might expect I). After this
listing is displayed on the screen, the user may also
request a hardcopy printout.

Following the above, the directory information is used
to display a "diskette map," which simply fists the con-
tents of the diskette in order of disk address, indicating
also where empty sectors occur,

A menu is then displayed, which allows the user to
choose tor

in drive 1 , or to North Star DOS ( the entry points used
are given in the CALLS at statements 795-BOO).f

iMhaft th* Gimmick7
North Star Basic, like CP/M. won't let you read or

write from disk independent of the file structuring sys-
tem, So how do we accomplish the above? The gimmick
is to exploit North Star DOS' auto-start facility (see
North Star System Software Manual.Rev. 2.1, pp. F-1 to
P-2), To use CP/MDP. the DOS byte which initiates this
facility must be set to zero (It is address 2030H; a FILL
8240,0 statement may be added to the beginning ol the
program to initialize this byte|, One must also locate the
DOS command input buffer (its location is stored at
2031-2032H; in the single-density version 5.0, !he buf-
fer begins at address 10109 decimal) A number of
statements in the program stuff commands into this
buffer, and may need modification for different version
of DOS [statements 50, 980. and 1235-1245). Finally,
we need an entry point inio DOS which, if called, initi-
ates an auto-start. This entry point is an ' LDA 2030H '

statement which, in my DOS, is found at address 8379
decimal; it may be located in other versions using the
monitor command. 5M 2000-2CFF 3A,3Q ,20. State-
ments 70, 1090, and 1100 should be modified rf the
address is notthe same, With these adjustments,when a
read or write of the CP/M diskette is necssary, the
program will stuff the appropriate command intp the
DOS buffer and call the auto-start entry point, which
completes the command, leaving the user in DOS. To
return to the program, it is necessary to type 'JP 2A04 '

(2D04 in double-density versions) and "RUN n'r, where
n is the desired CP/MDP entry point (all this is prompted
by the program before it enters DOS,)

When the program reads blocks of tdxt into memory,it
Stores them beginning at address 01. Since every RUN
command re-initialiies all variables, the program uses
its own buffer at address 4091 decimal as temporary
storage. Both these locations are arbitrary and can be
changed if necessary.

As the program Is written for my system, it exploits the
power of the IMSA! VIO-C video board for an attractive
display which highlights significant data (using charac-
ter-by-character reverse video). The relevant video con-
trol codes, which will need to be replaced for other
termrnals/displays, are as follows;

CHRS126) - protect/unprotect reverse video fields;
CHR1{ 22) = turn on/off individual character reverse

video;
CHR${16) = protect/unprotect reverse video fields;
CHR $< 27)+'‘ * ‘'+CHR$(31+Y)rtCHRS(31 t X ) posi-

tions the cursor at line Y and column X.

Also, for keyboards without positional keys (arrows) ,

the ASCII numbers "9" and "8" in statements 1040 and
1050 will need to be replaced.

The formulas converting CP/M group numbers to
North Star disk addresses are found in statements 235,
730, 925, and 935. For differenl versions of CP/M or
DOS, these formulas may need to be modifred. The first
part of the article suggests haw to deduce the required
conversion formula.

In reading tho CP/M directory. CP/MDP determines
Ihe number of file entries by examining Ihe firsl byte of

'

t

1.REPEAT SECTOR MAPPING
2 MODIFY DIRECTORY
3.READ A SECTOR (HEX)
4 READ A SECTOR ( ALPHA)
5JUMPTO CP/M
6.JUMP TO DOS

: r.
r
I The first option allows the user to either list the direc-

tory of another CP/M diskette or relist the previous one,
perhaps to confirm that changes have been made as
desired,

The second option requests the number of the direc-
tory entry to be changed (as previously listed), then
allows the user to restore or erase the file, change the
filename, change the number of records and/or change
the group of numbers. One can, for example, take an
exislting erased entry, restore it to life, put in a new
name, number of records (128 bytes per record; 8
records per group;and 12fl records per entry ) and set of
disk addresses, thereby creating an entirely new file
from groups which have not been committed to another
live file (as I did when salvaging my text as described
above). The program does not currently allow you to
modify the extent numbers, although that could easily
be added —they lie in the directory byte immediately
following the filename.

The third option requests a North Star disk address
and reads in 4blocks of hex data.The user may view this
by moving the cursor forward or backward on the screen
with keyboard left and right arrows lor some other con-
trol keys, if statements 1040 and 1050 are modified).
Typing in any two hex characters (0-9,A-F) replaces the
pair under the cursor, Typing ESCAPE writes the modi-
fied data back to diskette; typing RETURN returns one
to the menu. The most frequent use of this option is in
patching .COM files. It can be used, for example, to
examine and patch your BIOS 1-0 routines, the location
of which on diskette is usually described in the imple-
mentation manua! for any version of CP/M.

The fourth option also requests a disk address, reads
in 4 blocks of ASCII text anddisplays it all on the screen
(with 7 marks for non-printable characters). This option
can be used to search for missing or garbaged pieces of
files.Uniike CP/M, it is not stopped by Control-2 s in the
text, and so It can be used to pinpoint thqrr locations.
However, the third option must bo used if the user
wishes to modify the text fe.g„ to remove garbage)

Options five and six provide jumps to a cold boot of
CP/M, assuming that a CP/M diskette has been placed
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f each potential entry to see if it is a 0 or E5H; it it is nor,

the program assumes that the Inst entry has been
reached Should the directory itself get garbaged. this
assumption may be incorrect , and the program may
fait to read portions of the directory. In that case , use
option 5 to jump to DOS and any of the monitors other
Ihan MOQOQ to examine the directory (DA 1,90 will do
for the first block ) and place a zero or E5H in the gar-

baged byte which is blocking the full directory read-

Afler returning to DOS, use the WR Command to write
the directory back to diskette (8 blocksI-

CP/MDP maps the diskette by setting up a vector X
with 79 entries corresponding to groups 2-79 (the
dimensions may need to be changed for other version of
CP/M-see statements 140 and 720). if a group appears
in live’’ file , the entry number for that tile is written as a
positive number in X: if it appears loan " erased" file. It is
written as a negative number . If the group appears In no
directory entry, it is treated as "empty, "

Savad Again
ironically, I had written two-thirds of the text for this

article when my word processor again crashed—this
time because ! had mistakenly directed the new text file
to a crowded diskette- With CP/MDP available , no
worry' I moved the injured diskette to disk 2, booted
DOS on disk 1 and ran CP/MDP. The directory entry to
the text file contained no group information, but I noted
the disk addresses whore there wore blocks which were
potentially "alive" but uncommitted to an unerased file.
Using the fourth finding, J checked each of these,
finding that they contained all but a small part of the lost
text {of course , had the diskette been completely full,
nothing could have been saved). Returning to option 2.1
entered B addresses in the file directory entry, and com-
puted and entered the number of records as 8x8 = 64.

After having the directory written back to diskette, I
moved the CP/M diskette back to drive 1, chose option
5 to boot CP/M, and was back in business.
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LISTING: CP/MDP AUTHOR: T, WIENS *e-

t
7

i' a
ia

1 REM THIS PROGRAM USES SOME VIDEO CONTROL CHARS. WHICH WILL NEED MODIFICA-
2REM TION FOR OTHER SV 5TEMS--CHECJC ALL ICHR${ ) STATEMENTS, DOS 5 - 0 SINGLE
3 REM DENSITY AND CP/ M 1 . 4 SINGLE DENSITY ( LIFEBOAT ASSOC, VERSION) IS ASSUMED.
4 REM FOR OTHER VERSIONS, CHECK CAREFULLY THE DOS LOCATIONS CALLED OR FILLED,
5 REM AND THE LAYOUT OF CP/ M DISKETTES. SOME KEY PARAMETERS \
6 REM 1010 ?+ -- DOS COMMAND INPUT BUFFER, B 379 -- DOS AUTOSTART ENTRY POINT
7 REM 2A04 H -- BASIC CONTINUE ENTRY POINT r 8233 — DOS REENTRY POINT
8 REM 59648 -- COLD BOOT ENTRY , 4091 + — DUFFER USER BY PROGRAM
9 REM 22146 -- TERMINAL CHAR.POINTER, 30 --

1DREM 36 -- FIRST SECTOR FOR CP/ M FILES , 3 ^ 9
11REH 2 - - FIRST CP/ M GROUP NO,, 79 — LAST CP/ M GROUP NUMBER
19 LINE ? 1 , 84 \ KEM TO DEFEAT AUTOMATIC CAR R TAGE RETURNS
20 ! CHRM 26 ) , "CP/ M DISKETTE PROCESSOR by Thomas B. Wiena" /

21 ! "This program prov ides s means of reading A modi fy ing CP/ M d isket tes,"
22 J "Inc lud ing edi t ing CP/ M d i rector ies to recover erased f i les or dest roy 11

23 ' "garbage ( even to piece together new f i les from pieces scat tered around"
24 ’ " the d isket te) , reading ind iv idual b locks of text or hex f i les, patch ing"
25 ! ",C0M f i les, and screen or hardcopy mapping of d isket te st ructure."

" RAM star t ing at 01 H is used as buf fer space. References to sector "
27 !,rnumbers are based on NS sector format, conver ted back and for th from"
26 MCP/H' s group number ing scheme. For some commands, the program stuf fs"
29 i"commands in to DoS ' input buf fer and ca l ls DOS to execute ; to return"
30 !nto the program, fe l low the pr in ted inst ruct ions EXACTLY."
33 I" BEWARE OF MODIFYING THE CP/ M DIRECTORY UNTIL YOU KNOW WHAT YOU"
34 [ " ARE DQING--PRACTICE ON A DUPLICATE DISKETTE.11

35 I "
3b [ "MARK , AND WILL NOT READ PAST SAME
37 t "DESIRED

i .1H
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. ir SECTOR. WHERE CP/ M DIR. BEGINS— LAST SECTOR
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NOTE: CP/ M AND ITS PROGRAMS TAKES CONTROL- Z ( 1 AH) AS AN END-OF-FILE"WHEREAS THIS PROGRAM WILL.
YOU CAN USE THE ROUTINES HEREIN TO ELIMINATE THE CONTROL-ZrS,"

39 IMPRESS ANY CHARACTER TO CONTINUE..."\Y$=INCH AR $( 0)
40 tCHR $( 26 ) ,"INSERT YOUR CP/ M DISKETTE IN DRIVE 2, THEN PRESS ANY KEY"
41 Y$ = INCHAR $( 0)
45 DATA 82,68, 32,5*,48.44 ,50, 32,49,32 , 5 b , 13
46 DIM Z ( 12 ) \ REM CONTAINS ASCII CODES FOR DOS RD COMMAND
50 F0RI= 1 T012\ READZ(I) \FILL 10100+1, Z (I) \NEXT

JP 2 A 04 "

IF "vs ).
'—id

tO
35„
pr
st

60 ! \ I"NOW, TYPE:
65 I” RUN 100"
70 Z= CALL!S 3? 9 ) XREM JUMP TO DOS AUTOSTART

rs
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100 ! CHR$( 26 ) , »*»**** » DIRECTORY LISTING FOLLOWS *»**» **"101111ACTIVE FILES ARE LISTED IN REVERSE VIDEO; ERASED FILES IN NORMAL VIDEO"102 ! " ERASED BUT PERHAPS SALVAGEABLE BLOCKS ARE ALSO IN REVERSE VIDEO !"1C5 B =0\ L1 =32 \L2=6 4 \ P1 = 0
106 ERRSET 4000 , E l , E2
110FORI = 1 TQL2*32ST£ P32
115 X = EXAM ( I )
12QIFXO 229 ANDXO0THEN EXIT130\ REM 229 = ERASED FILE EXTANT
122 X = EXf t r i(1+1 ) \IF X = 229 THENEXIT130
125 NEXTI
130L2 = (1-1 ) / 32
140 DIMD ( L2 ) , R ( L2 ) , N$ ( 11 *L 2 ) , M ( L2 , 16 ) , At t 11 ) fX{ T 9 ) \ N $ =150 FORI = 1 TOL2
152K = ( I-1 )*32+1
155D ( I ) = EXAM ( K ) \ IFD{ I ) =229 THEND ( I ) =1 \ REM FILE EXTANT DEAD OR ALIVE160FORJ = K +1 TOK+11 \ N $= N$+CHRt ( EXAN ( J ) ) \ NEXTJ \ REM FILE NAMES ( 11 CHARS )
165 R ( D = EXAM( K+15 ) \ REM NO, OF RECORDS IN EXTANT
167 L =0
170 FORJ = K +16 TOK +31
172L= L+1
1TBX = EXAM ( J ) \ IFX = 0 THENEXIT185
160 M ( I , L ) = X \ REM CP/ M BLOCK NO. ( 16 PER EXTANT )
102 NEXT J
185 NEXTI
190 GOSUE 400
200!" NO, FILENAME DISK SECTORS"21 QF0RI = 1 T0L2
215 IFDCI ) = OTHEN ! CHR $( 22 ) , S REM REVERSE VIDEO IF "LIVE" ENTRY216 IF P1=1 ANDD ( I ) = 1 THEN!# P1 , CHR $( 91 ) , VREH BRACKET DEAD FILES220 A$ = N3( ( I~ 1 ) *11 t 1 t ( I-1 ) *11+11 )
2 2 5! # P 1 f J 2l , I ,* # 3 I , ” " , A$ , n ",
230FORJ =1T016 \ IFM( I , J ) = GTHENEXIT240
232 IFHCI , JK0THENICHR $( 22 ) ,
235 X = ( AES ( M ( I , J ) ) -2 ) *4 +38 \ ! # P1, X , " " , \ IFM ( I , J ) <OTHEN!CHR 4 ( 22 ) ,238 NEXTJ
240 IF P 1 = 1 ANDD ( I ) -OTHENI t f l , CHR $( 93 ) , \ REM RIGHT BRACKET241 IFD ( I ) = OTH £ N ! CHR$( 22 ) , M # P1 SREM TURN OFF REV. VIDEO
242 IF 1=20 OR 1= 40 THEN GOSUB 280
245 NEXTI
247 ! " PRESS ANY KEY FOR MEMDRYMAP:"\ Y$ = INCHAR $( 0 )
250 GOTO 700
280 !" PRESS ANY KEY FOR NEXT DISPLAY ; TF ' FOR HARD

'

COPY:"290 Y$ = INCHAR$( O ) XIF Yfc = " P " THEN 305
300 P1 = 0 \ RETURN
305 P 1 = lM-I-20
310 ! AP 1 , " NO . FILENAME DISK SECTORS" \ RETURN
400 FOR I s 1 T0L2
410 IF D ( DOOTHEN450
420 FOR J = 1 T016 \ X ( M ( I , J ) ) = I \ NEXTJ
450 NEXTI
460 FOR 1= 1 T0L2
470 IF D ( 1 ) 01 THEN550
480 FOR J = 1 T016 \ IFX( M ( I, J ) ) OOTHEN500490 X ( M ( I , J ) ) =-I \ M ( I, J ) =-M ( I , J ) \ REM X MAPS DISKETTE, M NEG . IF BLOCK500 NEXTJXREK ERASED, IF FILE ERASED BUT 3L0CK NOT USED BY AN ACTIVE550 NEXT I\ REM FILE , TREAT THE BLOCK AS POTENTIALLY RECOVERABLE560 RETURN \ REM THE 1ST TIME IT ' S FOUND , THIS MAY BE INCORRECT! !700 REM MEMORY MAP
701 REM USES PROTECTION FOR INVERSE VIDEO FIELDS TO FORMAT OUTPUT702!CHR $ ( 26 ) , CRR ${ 16 ) , CHF${ 22 ) ,

I
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705 !
710 A $ ="
720 FOP. I = 2 T079 VR £ M RANGE OF CP / M BLOCK NOS. xIN VERS. 1 .4725 IF Xa ) = X ( l- 1 ) THEN?50

DISK MAP ( BY NS SECTOR ) ** # #*« # * * # # * + * * * i< \ It t
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726 i r X ( I ) OOTHEN 727 ELSE A$ ="*"EMPTY** "VC0T073G
727 *$-**( ( ABSU( I )>11*11+1 , UBS( X (1)1-1 ) » 1 1 +11 )
730 t ( 1-21*4 + 30 , "-" fA* , " i f " ,C U m V3 )
750 NEXT I
760 1 CHR $( 22 ) , CHF.$ ( 16 )
770 t \ t "PRESS' ANY KEY TO CONTINUE:*\Y$= INCHAH $ C 0 )
775 ICHR$( 26 ) Vl "CHOOSE ANY OF THE FOLLOWING:"
7 &0 ! ,r 1 — REPEAT SECTOR MAPPING"VI n 2 — MODIFY DIRECTORY"
7 &5 ( "3 — READ A SECTOR ( HEX ) "V !" 4 -- READ A SECTOR { ALPHA ) M

707 1 M 5 — JUMP TO CP/ M" \ ! "6 — JUMP TO DOS"
790 lh YOUR CHOICE? " VY$ = INCHAft ${ 0 )
795 X = VAL{ Yt ) \ IF X = 1 THEN40 \ IF X = 6 THENZ = CALL{ 8232 )
800 IFX=5THENZ±CALL(59648)UFX=SrHEN850MFX=3THENlOOO\lFMTHEN1lOO
810 GOTO 775
850 ! CHR${ 26 ) , VINPUT"ENTRY NQ,", N1
852 ERRSET 4001 , E1 , E£
855 K = ( N 1-1 > *32+1 \At = N 4 ( ( Nl -1 ) * n + l , ( Nl -1 ) *11 + l 1 )
860 IF D ( N1 ] = 0 THEN 865 ELSE 1"FILE ", A$, ,T HAS BEEN ERASED. RESTORE IT ( Y / N ) ?",
862 Y$ = INCHAR$[ 0) MF Y|< > "Y* THEN &70 ELSE FILL K ,0 \ D ( N 1 ) = 0 \GOTO870
865 t "FILE " IAS , " IS ACTIVE. KILL IT ( Y/ N ) ?"
867 Yt = INCHARt ( Q ) \ IF Y*< > " Y" THEN 870 ELSE FILL K , 2 £ 9 VD ( N1 ) =1
870 1 V 111 ( PUSH CR IF NO CHANGE ) OLD NEW"875 ! " FILENAME { 11 CHARS. ) : *,A*r" " AINPUT At
880 IF LEN ( At ) < > 11 THEN 900\ Nt ( ( N1-1 )"11 +1, ( N1-1 ) *11 +11 ) = At
885 FOR J = 1 T011 VFILLK+J , ASC ( A${ J , J ) ) VNEXTJ
900 l "RECORDS COUNT (128 PER EXTANT,"
901 1 " OR 8 PER GROUP )
910 IF Y$= fl "THEN 920 ELSE R ( N 1 ) = VAL ( Yt )
915 IF R ( NlK =12a THEN FILL K +15 , R ( N 1 )
920 f 11 F ILE GROUPS ( 4 SECTORS EACH ) :"
925 FOR J = 1 TO 16 \ X = ( ABS ( M ( N1 , J ) ) -2 )"4+ 3 &\ IFX = 30THENX =0
930 I "
935 IF Yt _ " THEN945 ELSE X-( VAL ( Y$ ) -38 ) / 4 +2
940 IF X < & 0 AND X >1 THEN FILL K +15+J . X ELSE 942 \ M ( H1 f J ) = XVGOTO 945
942 FILL K +15+ J r 0 \H ( N 1 , J ) = 0
945 NEXT J
950 1 \ 1 "WRITE DIRECT. TO DISK ( Y / N) 08 CR TO REVIEW ENTRY:"VY$ = INCHARM 0 )

,
t
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i

I
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j

" , R ( N T ) , 1 1 ", M N P U T Y$

t f h , J , " ", \ INPUT Yt", X , "

9 5 5 I F Y t = "Y" T H E N 9 7 5\ I F Y t =:n N " T H E N 7 7 5 E L S E 8 5 5
9 7 0D A T A 8 7 , 6 2 , 3 2 ,5 1 , 4 8, 4 4 ,5 0 , 3 2 , 4 9 , 3 2 ,5 6 , 1 3
9 7 5 R E S T O R E 9 7 0
9 0 O F O R I - 1 T O T \ R E A D Z d l V F l L t 1 0 1 0 8 +1, Z ( I ) \ N E X T
9 9 0 G O T O 6 0
1 0 D0 G O S U B 1 2 0 0 V ! 1 1

f

\ RUN 1010 " VZ = CALL{ 8379 )
1010 !CHR$ ( 26 ) , " USE LEFT OR RIGHT ARROWS TO VIEW OR POSITION CURSOR "
1015 I"TYPE TWO HEX CHARS, TO REPLACE THOSE UNDER CURSOR ; TYPE AN 11

1020 1 "ESCAPE TO WRITE MODIFIED FILE BACK TO DISK ; CR TO RETURN TO 11

1025 1 "MENU , n \!CHRt( 22 ) , V11 = 1 VY $ = r 11 V Y 1 = 36 VX1= 32
1030 lCHRS ( 27 ) +" = ,,

+CHRt ( Y1 ) +CHRMX 1 ) , \ f iEH PLACE CURSOR ON SCREEN
1035 Y${ 1 , 1 ) = INCHAR $ ( 0 ) \X = EXAN ( 11 ) VFILL 22146 ,OVX2 = ASC{ Y$ )
1040 IF X 2< > 9 THEN1050 ELSE! FNHt ( X ) , VI 1 = I l + lVXl = Xl +3
1045 IF X 1 < =104 THEN103QELSEY1 = Y 1+ 1 VX 1 s32 VGOTO 1030
1050 IF J[ J< > BTHEN106 QELSEI 1 s I 1- 1 \ X 1 = X 1-3
1055 IFX 1 > ~ 32THEN1030 ELSEX 1 = 104 \ Y1 = Y 1-1
1056 IFYl > 35 THENl 030£LSEY1=36 VXlr 32\ I l = I1 +1\GOTQ103 Q
1060 IF X2013 THEN 1065 VICHR $ ( 22 ) VGOTO 775
1065 IF X 2=27 THEN 1 & 8QELSE IFX2< 480 RX 2>7GTHEN1035
1070 Y $ ( 2 , 2 ) = INCHAR$[ 0 ) VX2= FNDCYt ) MFX 2 > =0 TKENFILL I 1 , X2
1075 ( I t , Ml =11 vl VX1 ^ X1+3NLOT010 45
107TDATA 87 , 32 , 32, 44 , 50 , 32 , 49 , 32 , 52 , 13
10S0 RE5TCRE 10? t

'\ [ CHR*(£2)
1082 Bt i ",, VX = EXAM ( 4090 ) \FORl = lTOXVB $ = B$ +CHR ${ EXAH ( 4090+1) ) VNEXT
1084 1"WRITING SECTOR ", B$
1035 FOR 1= 1 T010 VREAD ZCDVNEXT
1085 FDRI = 1T010 \ READ Z ( I ) VNEXT
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RUN 775 n \ Z = CALL{ 8379 )
RUN 1110 "\ 2 = CALL ( 8379 )

1 0 9 0 C O S U B1 2 3 5 \!*
1 1 0 0 G O S t J B 1 2 0 0 \ I "
1 1 1 0 ! C H R$ ( 2 6 ) , "S E C T O R R E A D S : \ I
1 1 2 0 F O R I=1 T0 1 0 2 4 \X= E X A M{I )
1 1 3 0I F ( X > 3 1 A N D X <1 2 8 ) O R ( X > 9 A N D X < 1 4 ) T H E N l C H f t$ ( X ) , E L S E I »? % \ N E X T1 1 4 0 G O T0 7 7 0 \ R E M N O N-A L P H A C H A R S, P R I N T A S ' 7 '1 2 0 0 I N P U T "S E C T O R N O, F O R 4-S E C T O R R E A D ? " , X
1 2 1 0D A T A 8 2 , 6 8 , 3 2 , 4 4 , 5 0 , 3 2 , 4 9 , 3 2 , 5 2 , 1 31 2 2 0 R E S T O R E 1 2 1 0
1 2 3 0 F O R 1= 1 T0 1 Q \ R E A D Z ( I ) \ N E X T\B$=S T R|( X )
1 2 3 5 F O R 1=1T0 3X F I L L 1 0 1 O S+ I, Z ( I ) \ N E X T \F I L t 4 0 9 0 , L E N ( B$ )
1 2 4 0 F O R I=1 T O L E N ( B$ ) \ X = A S C ( B$ ( I , L E N ( B $ ) ) ) \ Z = 1 0 1 1 1 +11 2 4 3 F I L L Z , X\ F I L L 4 0 9 0 +1, X \ N E X T
1 2 4 5 F O R I = 4T0 1 0 \F I L L Z + I-3, Z U ) \ N E X T
1 2 5 0 1 \ t "N O W, T Y P E:
1 2 6 0 R E T U R N
1 6 0 0 D E F F N D ( H$) \ R E M H E X / D E C C O N V E R T E R F R O M N S M A N U A L1 6 2 0 I F H S = ,, M T H E N1 6 7 5\T=0
1 & 3 0 F O R E = L E N C H $ ) T0 1S T E P-1 \ C = A S C ( H$( E , E ) )
1 6 4 0 I F{ C < A S C ( "0" ) ) O R ( O A S C{ "F" ) ) T H E N E X I T 1 6 7 51 6 " n ",F ( C > = A S C ( 1 1 0 J t > ) A H D ( C < = A S C ( "g" ) ) T H E N C = C-4 81 I , I F C C > = A S C C " A " ) ) A N D C C < = A S C ( " F"} ) T H E N C = C-5 5I f 5 I F( C > A S C ( 1, 9 1, ) ) A N D ( C < A S C{ t r A ,r ) ) T H E N E X I T 1 6 7 51 ,6 0T = T+ C* ( 1 6"( L E N( H$ )-E ) )
' 6 6 5 N E X T
1 6 7 0 R E T U R N T
1 6 7 5 R E T U R N-1
1 6 8 0F N E N D
1 7 0 0 D E F F N H$ ( D )
1 7 3 0 H1 4 =1 7 4 0 F Q R I = 1 T O O S T E P-1
1 7 4 5 D2= I N T ( D / M 6'I ) }
1 7 5 0 I F D 2> = 1 0 T H E N H 1 $ = H 1 $+ C H R $ ( A S C ( l f A r r ) +D2-1 0 )1 7 5 5 I F D2<1 0T H E N H H = H1$ + C H R ${ A S C ( * 0 " ) + D2 )1 7 6 0D= D-( D 2* C 1 6 A I ) )
1 7 6 5 N E X T
1 7 7 0 R E T U R N H U
1 7 7 5F N E N D
4 0 0 0 I F E l =1 0 6 T H E N 1 5 0 \ R E M T O P R E V E N T R E D I M E N S I O N I.N G E R R O R4 0 0 1 I F E1 < >8 5 S T O P E L S E !"M U S T R E- R E A D D I R E C T O R Y ! " \G 0T0 4 0
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DOS/BIOS Directory and File Conversion
in North Star UCSD Pascal — Part 1

Chris Voung

The UCSD Pascal programming system is famous
because it has been implemented on a wide variety of
computers. One of those implementations is for the
popular North Star Horizon computer and its MD5-A
mini-disk system for S-100 computers, Programs in North
Star Basic, although not compatible with most Basics,

have become widely available through articles published
in major computing magazines. With the introduction of
UCSD Pascal for North Star, users of North Star products
have an even more powerful program development
system. Because of the extreme portability of UCSD
Pascal, even more software will be available. North Star
users now are also relieved of the task of converting
software from one language to another as required for
programs written In a Basic which is not compatible with
North Star Basic,

There is one conversion problem atill remaining tor
users of North Star Pascal. How does one access data
used with their old North Star operating system? Such
data might consist of data bases, numerical tables , text
files, or "Tiny Pascal" programs which the user wishes to
run in UCSD Pascal.

Because the UCSD Pascal is designed to be portable.
It uses standardized file and disk directory formats. These
formats, as one might expect, are not directly compatible
with North Star DOS (Disk Operating System). An entire
new set of disk software called BIOS (Basic I/O System)
is provided by North Star. The first part of this article
deals with a procedure to convert directories from DOS
format to UCSD Pascals BIOS format and back again
automatically. Three Pascal programs to aid in conversion
are discussed. DOSTOBIOS converts a North Star
Basic/DGS format disk into a Pascal/BIOS readable
disk. BIOSTODOS reads a BIOS directory and creates a
North Star DOS directory on the disk, DOSCAT gives a
catalog listing of a DOS directory from Rascal. The Becond
part of this article

the files' contents once the user has gained access to
them through the converted directory,

These methods work for North Star UCSD Pascal 1.5.
Version 1, DQ-Release 2 and 3, The procedure assumes
you are using Release 5.1 DQ DOS and one or two
double density drives. The user must adapt this method
to the system he has available. This will eliminate the
need for such cumbersome phrases such as ‘ except In
single density" or "track 0 through 69indouble sided" in
this discussion. Some of the procedures described
will not work with earlier versions or other configurations
of this system. 1 did not have access to other configurations
and cannot speak with any authority about them.

Part I:Directory Conversion
Disk Sector Allocations
North Star software and data reside on tracks 0 through

34 of a tan ssctor-per-track mini-disk. Each double density
sector contains 512 bytes of Information. North Star
allocates sectors 0through 3 for the DOS directory (see
Table 1). If the disk is to be used as a bootstrap disk,

sectors 4 through 9 must contain a boot program.
Otherwise this area is used for data . Pascal usually does
not access this area because UCSD Pascal has its own
plans for the first ten sectors.

In order to allow ease of customizing I/O routines,

North Star has decreed that track 0 (sectors 0-9) be
reserved for their normal DOS purposes, BIOS Is tricked
into thinking that physical tracks 1 through 34 are really
tracks 0 through 33. Special "undocumented" procedures
are required to make physical track 0 accessible to
BIOS. DOS always has access to the entire disk. Note
that BIOS does not maintain the North Star directory
nor does DOS and Us associated utilities maintain BIOS
directories.

BIOS uses logical track 0 (physical track 1) for its
directories and other purposes.To allow BIOS to access
the DOS directory, we must move the data on tracks 0

j

I

)

i

deals with the conversion of

Cltrl*Young,3118 Coi»*ll Or.. Indianapolis, IN 46224 .
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through 32 down to tracks 2 through 34 of the same or
another disk . Why not 1 through 34? Because physical
track 1,although accessible to BIOS, must be kept 'clean”
so that the newly created BIOS directories do not destroy
any DOS data. This means that any valuable data on
tracks 33 and 34 must be moved to other disks before
the conversion can continue.

rewritten with corrections made for the new data loca-
tions.

At this point, the fifes may be read by Pascal programs
as tiles which have a type of "Datafile." They are most
easily accessed using the BLOCKREAD Pascal intrinsic
with the fiies RESET as untyped files. The various Ft iler
functions such as Transfer. Rfemove, K(runch, and
Cfharrge may be used on the files, and other files may
now be safely written on the disk. The problem of
converting data within the files is highly application
dependent, in Part II of this article we will discuss some
Pascal PROCEDURE^ and FUNCTIONS to ease the actual
data conversions. We will discuss some of the internal
workings of DOSTOBtOS.

Tabf*1.Disk Sector Allocations,- .
i

DGS/BASSC BIQE-'PASCAL
Physical Lagiml
Trk. Sec. Blk.

C G nT1
1
2 4 ,5.i 5 P 7
4 H r 9
5 1Url1
fi 17 , 13
7 Hjl5
t! 1 fi, * 7
9 13 ,

lOpICJAlr“
Blk.Use Uae

PicecrtDry N O 7

Accessing Inaccessible Blocks
The key to accessing track zero from BIOS is an

"undocumented" feature of the UCSD Pascal intrinsics
UNITREAD and UNITWRITE. By using special parameters
to these routines, the one track offset { ten biocks) which
maps logical tracks into physical tracks is eliminated.
Normally, a call to UNITREAD would look like this:

OHiTRFftl:<UNITHL'M,BUFFER,'TOHBV TFC,BlOCKKUM,TKAKSCOCtI ;

UNITNUM is the integer unit number to be read.
BUFFER is a packed array of char, NUMBYTES is the
integer number of bytes to be transferred, BLOCKNUM
is the integer number of the block to be read, TRANS-
CODE is an integer transfer code which usually selects
synchronous or asynchronous transfer. The special
parameters look like this:
UNITEEADf UNIT?)in,BUFFER,0,&LOCKBUM,2 i j

By setting NUMBYTES to zero and TRANSCODE to
2 , the procedure will transfer 512 bytes fnpm the physical
block pointed to by the value in BLOCKNUM. According
to a staff technical consultant at North Star, this works
for Pascal'DQ Release 2 and 3. Tests of the DOSTOBlOS
programs have verified that this works for the DO ver-
sion, This does not work for Pascal-S {single density
version) since earlier versions allow negative block
numbers for BLOCKNUM. Current versions do ngt allow
negative BLOCKNUM,

The procedure MOVIT in DOSTOBlOS uses the
TRANSCODE of 2 to copy tracks 0 through 32 down to 2
through 34. The tracks are copied' last to first so that
SOURCE and DEST can be the same disk,
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Using The DOSTOBlOS Program
Listing t is a Pascal program called DOSTOBlOS that

is used to create a Pascal/BlOS directory on a Basic/DOS
disk. Before processing, some re-arranging of files should
be done. AH files in tracks 33 and 34 should be moved to
other disks Note also that BIOS only allows 77 files on a
disk volume. If more exist, they must be copied to a
separate disk, and deleted before conversion. The disk
to be converted {which we will call the "SOURCE” disk)
should be Compacted using the DOS CO utility. Note
that CO requires that no flies overlap. This is also a
requirement of the Pascal conversion process.Another
disk called "DEST” should be initialized using the DOS
"IN" command. DEST may be the same disk as SOURCE.
If so. do not use the "IN" command- It is not advised to
have SOURCE and DEST the same. If something goes
wrong, you may ruin the DOS directory and leave the
disk in an indeterminant state.

To copy the data from the SOURCE (Le. DOS) disk to
DEST (i.e_ BIOS) disk, eXfecute the program DOTOBIOS
Enter the unit numbers of SOURCEand DEST The data
is moved, the DOS directory Is sorted, and the new
BIOS directory is created, The sorted DOS directory is

I
i

:
i

BIOS Directories
BIOS directories as defined in these programs have

two types of entries: HEAD records and FYLE records.
A directory contains one HEAD record and up tp 77
FYLE records. The HEAD describes the entire volume
while the FYLEs describe each file

HEAD has seven fields. PSTRTBLK is the integer
starting block number of the directory file. This is always
zero for HEAD records. PNEXT i$ the integer starting
block number of the next file (i.e. last block + 1) . PNEXT
- PSTRTBLK = the length of the file in 512 byte blocks,
For HEAD entries (with backup directory) PNEXT is 10.
PTYP i$ the type of entry which is zero for HEAD entries.
FFILNAM is the volume name. It is a ‘'string!?]" Dr a
"packed arrary[0,,71" with PFILNAMiO] as a length byte.

\ r>
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FILINVOL is the integer number of FILes IN the VOUime.
DATEIN1T is the date of the volume was Initialized for
data di$ka, and i$ the current date for system disks.

Dates are of the following form:
type CXTES^psckB-d record

MOW f 0..11 j

DAYc D,.3 1 r

YEAR:0..99;

That la: the variablePASDIRECT, as the array PASDIR,
element zero,with HEAD record format, in the DATEINIT
field, As another example, the type of the tenth file is;
PASOlKECT.aASDlStl 0) .FTLE.PTYP

That is: the variable PASDIRECT, array PASDIR,, element .
10 FYLE record format, and FTYP field,

The Pascal statement "with" allows us to narrow down
the part of a record that we are working with, For
example:

!

i

f

andr
For our purposes, DATES can be declared as integers,

TIME is the time of last access in most UCSD Pascal
implementations. Because North Star has not implemented
a real-time clock, this field should be ignored , The
remaining space in HEAD records is unused.

The other kind of entry is called FYLE (because FILE
is a reserved word, it could not be used) , In FYLE entries,
PSTRTBLK, PNEXT, and FTYP are similar to HEAD entries.
They are the start block, next start block, and file type of
each files , See Table 2 for file types , PFILNAM is the file
name which is a “string!15]" or a ‘packed arrayiO .15] of
char" with PFlLNAMtO] as a length byte. LASTBYTES Is
the integer number of bytes in the last block which is
always 512 in our application. DATE Is the creation date
of the file.

begin

DOSDIRECT.OOSDIR|I] .DSTRTBLK t-DOSbl XfcCT.DOSEIR [IJ.
DSTRTBCK+JO;

end;

can be replaced by:
Kitb DOSDIRTICT.DOSDIKII] dc

!

b*gin

ESTFTBLE:-DSTBTBLK+JO;

Table a.UCSD Pascal File Types..

Code #
end;

The reason that such powerful constructs as variant
records are required is that the UNITREAD and UNIT-

WRITE intrinsics must operate onpacked arrays of chars.
We could pick out sections of the buffers and process
them character by character as one might do in Fortran
or Basic However, it is easier to "overlay" arrays of
records and access them in a more readable form. For
details on use of variant record specifications and the
Pascal "with" statement, see Pascal Users Manual and
Raport by Jensen and Wlrth, or the UCSD Pascal
manual.

After all entries have been converted and copied Into
the Pascal buffer , the buffer is written Into blocks 2
through 5. Then it is written into 8 through 9, These

' areas are the primary and duplicate directories respec-
tively. Any old BIOS directories on DEST are overwritten.
The DOSdirectory is updated to reflect the new [locations
of the files , It is written to DEST If SOURCE is different
from DEST, then the directory on SOURCE is not touched.

If SOURCE ~ DEST , the original DOS directory isover-
written.

The process may be verif ied by enter ing the F(iI er and
taking an Extended directory listing and comparing it to
a DOS directory listing. All files should have starting
block numbers which are ten greater than they had in
DOS. File lengths are listed in 512 byte blocks so they
wilt appear as half their original DOS values. File names
are of the form < filenam > ,DQS where < fllenam > is
the original DOS name,

Type
Bad disk
Codefile
InfOfile
Textfile
Datafile
Graffile
Fotofile
ILLEGAL

r T
2
3

;r 4
5
6
7
8 up

Unlike DOS, there are no blank entries in a BIOS
directory. FILINVOL tells exactly the number of files ,
and likewise the number of FYLE entries in the directory
FYLE entries in BIOS always occur in the same order as
the files actually reside on disk. For this reason, the
DOS entries are sorted in increasing order with PSTRTBLK
as the key. If the value of PASOIR[l+1].PNEXT is not
equai to PASDIR[ I ] ,PSTRTBLK for some value "I" then
there exits a hlank space on the disk with a length which
is the difference of the two,

The variable definitions for PASENTRY , PASDIRECT,
DOSENTRY , end DOSDIRECT use an advanced feature
of Pascal which is called "variant record definitions." It
allows us to redefine a buffer with several different
record formats similar to a "REDEFINES" clause in
COBOL. For example, PA5DIRECT is a buffer 2046
bytes long. We may refer to it as FASBFR which is
"packed arraylO. ,2047] of char," or as PASDIR which is
packed array!0. .77] of PASENTRY " Each PASENTRY

ia one directory entry. Further, we define a PASENTRY
as one of two types of records either HEAD or FYLE. To
access, for example, the date the volume was initialized
use:
PASDIRICT,PASDIR [ D ] HEAD,DATEIKIT

j

I
t

I

!

Using the BIOSTODGS Program
Occasional the user may wish to create a DOS

directory from a Pascal/BIOS directory, The program
BlOSTQDOS assists In this process, Because BIOS file
names can be up to fifteen characters long, while DOS
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names are limited to eight, the user must supply DOS
names for the files. All other aspects cl the conversion
are automatic,

To create a DOS directory eX(ecute BIOSTODOS.
(See Listing 2.) The user is first prompted by "Unit #"
which requests the unit containing the disk to be
converted, Unit must be a number; volume names or
abbreviations such as """ or ";"are not allowed. The user
is then prompted by;

"Type MS directory file lamp t"

This requests the name of a file which occupies track
0. Usually this file Indentifies the name or ID number of
the disk.Next, a file containing the Pascal/BlOS directory
is created. The user is prompted for the file name by;
'Type Pascal directory til# name *'

Each file name from the BIOS directory is then printed.
After each, type a new DOS name for the file. All file
names must be one to eight characters long, and must
be unique. After all files have been given names, the
user is asked;

functioncalled GETNAME is used to input the new DOS
names andcheck them for uniqueness.GETNAME returns
the integer length of the name. This also doubles as an
error flag, tn the event of an error in GETNAME, a value
of nine Is returned. GETNAME has one variable parameter
NAME. NAME is a "packed array[G..7]of character."
Because the syntax for < parameter list b requires a
v type identifiers, a new type PA07OC is defined as
'Packed Array [0..7] Of Char.” BIOSTODOS creates all
file entries as double density type 0 files. The DOS start
block number is ten more than in BIOS, and the length
is computed by:
DF1LLES:=PKEXT - PPTSTPLKi

Note that ng files are actually moved. The directory is
created, written,and that 's afl.

i
5
L
i
\

I
Using The DOSCAT Program

Another useful program can be found In Listing 3.
DOSCAT produces a standard DOS directory catalog
listing from the USCD operating system. Tg use DOSCAT,
execute) DOSCAT, and type the unit number the disk Is
in.As in BIOSTODOS, this must be a number,NUMLINES
determines the number of fifes that will fit on a CRT
screen. After the screen is full, type space to continue.

The internal workings of DOSCAT are rather straight-
forward. The procedure WRITEHEX is of interest. It
takes an integer mod 256 and outputs it as a two 1 digit "
hexadecimal number. WRITEHEX is used to ouput start
addresses for DOS type 1 machine code files

"Update DOS &treetory7 H

A response of *'Y" or "y" will write the DOS directory
and destroy any previous DOS directory. Any other
response aborts the programand reaves everything intact .
The BIOS directory is always left intact.

BIOSTODOS uses the same variables and record
descriptions as DOST0BI0S. The special parameters to
UNITWRITE are used to access the DOS disk area, A

r
i

North Star Pascal Release 1,2 and 3
I recently received a copy of the UPGRADE; diskette for North Star Pascal , One of the programs on NorrhStar 's UPGRADE diskette creates a North Star directory reflecting the contents of the Pascal directory. This isthe same function as Chris Young's program presented in Listing 2 Since the source code of the North Starprogram is available on the UPGRADE diskette. I compared Chris's program with the North Star program. I wassurprised to find a significant difference in the method used to access the System track ( track 0) on the Pascaldiskette. The DOSDlR program on the UPGRADE: diskette accesses the syslem track by using a negative valuefor the BLOCKNUM parameter in the UNITREAD and UNFFWRITE commands. In Chris's program, the physicalblock number of the desired block is used for the BLOCKNUM parameter, along with NUMBY \ ES“0 andTRANSCODE-2. Chris refers to this technique as a undocumented method obtained from a staff technician atNorth Star. I also noticed that Chris documented his Pascal as version 1 , retease 2 .I contacted North Star to find out what had been done to Pascal version 1, release 1 (my release) to allowChris's version to work. Initially, all I got was confusion. I contacted Dave Gersen after he returned from vacationand he was able fo supply a somewhat rational explanation. Dave Gersen promised to send me a memo he hadprepared to clear up the confusion over the North Star Pascal product Briefly, here is Dave 's summary:

and the royallies North Star had to pay did not allow
for much profit . Here is where the story gets a bit
fuziy

During the summer and fall of 1973. North Star
hired a conlract programmer to review the Pascal
BIOS and 'improve' it . This person made changes
that North Star was unaware of ; namely the handling
of tho BLOCKNUM parameter in the UNITREAD and
UNJ7WRITE intrinsics. Release 2 was folfowed quickly
by the current release 3. Release 3 is very similar
(only four bytes changed) and fixes a bug wilh quad
access.

r

i

J

[

I

.There have been three releases of version 1 (UCSO
Pascal version 1.5). Release 1 was Tirst sold in early
1979 (before Dave's time at North Star ) and was very
cheap, costing less than $100 for two diskettes and
the manual. The UPGRADE: diskette was released in
December of 1979 to provide two programs that were
omitted from release 1, LIBRARIAN.CODE and
LIBMAPCODE. The additional utility programs on
the UPGRADE: diskette ( D05DIR.CODE, iN .CODE
and CD.CODE) were mistakenly included. In early
I960, North Star offered version t, rqtease 2 for
about $199. North Star felt release 1 was underpriced

: i
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DMTRY:DDSENTRY;

bagin
WRITE(’Sorting directory');
with DOSDIRECT do
begirt
riLCOnHTi-0;f* Eliminate blank and Eero length files. *}
for I;*0 to 127 do
If (D0E17XRU].DFIbWRMfDJ-' ’) or (DOSDIP[I),DFILLFN=0)
then DOSDIRfl].DSTHTRLR;=9999;

for I:=1> to 127 do
begin
E:=I;
for J --I to 1Z7 do
if DOSDIRjJ].OptkTBLf! < t*1PDIF[?U.PHTHTFH,1! then K:*Jf

DNTRYj-DOSDIRtl);DfJSDIITt IJ i-EOSEIH [E ) j

DOSDIR(K ) t-ENTRY;if DOSDIRL1KDSTFTBLK O 4999
then FIDCOIIWrs -FILCOl.'HTtl f

WRITF('.');
if [I mod 32)-31 then WRITELN;

end;(*fox I *)
end;(*with nosniRfcr*)
WRITELNjWRITELH(1Sort complete.’);
£ORT:=FILCQUNTf

end;1*SQRT*)
{* Procedure to move all data from tracks 0 through 32 *)
(* to tracks 2 through 34, Reads unit numbers for
{* source and destination disks, Uses special transfer *1
(* code in !JNITREAD and bNlTWFlTE go they access
(* physical blocks instead of logical blocks,
procedure WOVIT;
vax TRACK.:packed array[0,,512D|of char;

J tJ!integer;

(* Program to write a ll.C.E.D. Pascal/RlOS directory *)
1 on h. DCS disk, and to move data to areas easily *)
(* accessible to Rascal.

{* Written Aug, '00
hy Chris Young

3119 Cosseil Drive
IndianapeUs IN 46224

[317)-29 i-5.37G

1'
*)

*>
f* *1
(* *)
(* *)
(* *1

program DOSTOBIOSj
const DEFTYPE-5;?<A>tFlL3=77; (* Paxirum number of PAFERTPYS *)

FRYSICAI—2j (* Transfer code for physical blocks *)
&QflXCAL-d)|type DOHEMTRYmpacked record

f* Faecal file type "Datafile” *)r-v ?
-

(* Transfer code fox logical blocks *)

DFILNAM[packed array[0..7] of char;
DSTRTRLK:integer;
DFlLLZN;integer;
DTYPipacked array[0,.3] of char;

end;
PARENTRY=paeked record

case integer of
0:(HEAD;packed record

FSTRTBLK:integer; PNFXT;integer;
PTYT:integer;
PFILNAM:pieked arrayl0.,7]cf char;
BI.KINVDL;integer;
FILINVOI:integer;
rIMF:integer ;
DATEINIT:integer;

end);
1:(FYLEspacked record

PSTRTBLK;integer; PNFXT:integer;
PTYP'integer;
PFILNAM;packed array[0..15)of char;
LASTBYTES:integer; DATE:integer;
end );

end;(*FASENTRY*)
var SQR,DEST,DCOtYflT,PCDUNT,NAMLFN,DlNDX,I:integer;

CNscharj
DOSTAGrpacked array(0,,3]of char;
DCFRIRFCT:packed record

case integer of
0:(DOSDIR:packed array[0..1 Z7]of DOSENTRY);
1:{DOSEFR;packed array!0..2047) of char);

end; '
PAFDlRFGTipacked record

case integer of
0;(PASRIRsnacked array i0,..MAXFILS)of PASENTRY> j
1:(PASBFR:packed arrayfd..2047) of ehar^ ; ,

end;
(* Function which sorts DOSDIK in ircreisino order with *)
(* DETRTBLK as a key.
(* the number of flies in DOSDIR,

function SDHT > integer;
var FILCOUKT,I,J,tf;integer;

r

.j

-rl

*1

*)
*1

.::

i
i begin

repeat WRITE('Source unit *’); RFADLN(SOR);
until (EOR=4) or (FOR-$);repeat WRITE <'Destination unit #‘}f FFADLN(DFST);
until (DF5T=4) or {DFST-5J !

WRITE('insert disks,
READLN(CF):
if tCHO 1 YT) and (cpo-'y 1 ) then begin

f

Are yon ready?(Y/T3):1);

s ‘FKitine...’>:
FXITfDoSTOFICJS);

end;
i

\ WRITFLN( 1 Moving data')t
for I;-32 downto 0 do
begin
for Jt-0 to 9 do
LWITREAD(EOR,TRACK[512*J],0,1*10+J,PHYSICAL);

for Ji-0 to 9 do
UNITWRlTE(DFSTrTRACKr512*J),0,1*1O+J+20,PHYSICAL);

WRITE( ');
end)
WRITFLN; WRITFLNt'Data moved');

k1-
.

4 Returns with integer count of *)
'v. *i
if! o

to,1. L.,O -.,*? i
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ro end;(*MOVIT*}
begin
WRITELN(’DOSTOBIOS version 2.01);
MOVIT;
UNITP.EAD(DFST,DOSDIRFCT.DOSBFR,2048,1 Q,LOUICAL);
UNTTRFAD(DEST,PAPDIRECT.PASBFR,2048,2,LOGICAL);
DCOUNT;-SORT;if DCOUNT > MAXFILS then begin

DATFINITl-Of TIME:=<>;
end;
{* Create new directory files in DOS directory *)
with D0SDIRECT.DOSDIR[0] do
beqin
DFILNAUf'DOSDIR
DSTRTBLK;*0;
DFILLEN s*1D)
DTYP[0Jf=CHR(l28)}
end;

with DOSDIRECT.DOSDIK[1 J do
begin
DFILNAM * PA5DIR

WRlT£LN('TOO MANY FILFS');
WRITE( 1 Hit <gp>‘)fREAD(CH);
EXIT(DOSTOBIOS}
end;

DOSTAG:='.DOS';
PCOUNT:“1 ;
KRITF('Copying directory 1);
for DISDX:*0 to DCOUNT do
With PASDIRECT.PASD1R[PCOUNT}.FYLE,

DOSDIRECT.DOSDIR[DINDX] do

;
DSTRTBLKj-l0 j

BFILLEN t=10;
DTYP[0]:-CHR(12fl);
end;

(* Blank out unused file entries *)
for DINDX:-DCOUNT+ t to 127 do
with DOSDlRECT,DOSDIR[DINDX) do DFILNAM[0]:= 1

UNITWRITE(DEST,PASDIRECT.PASBFR,2048,2,0); (* Primary dir. *)
UNITWRITE(DEST,PASDIRECT.PASBFR,2048,6,0); <* Back-up dir. *)
(* Rewrite updated DOS directory *)
for I:=0 to 3 do
UNITWRITE(DEST,DOSDIRECT.DOSBFRf1*512],0,1,PHYSICAL);

begin
(* Output some dots *}

if (DI5JDX mod 50)=4 then WRITELN( 1 , 1 )
else WRITE(1.’);

(* Skip blank and zero length records *)
if {DFILNAM[O]<>f ’} and (DFILLFNO0) then
begin
NAMLFN:=SCAN(8,«' ',DFILNAM);
MQVFLFFT(*to right*)((‘source*) DFILNAM[0], (*to*)

(•destination*) PFILNAM[1], (*for a *)
(•length of *) NAMLFN)j

MOVELEFT(*to right*)((*source*) DOSTAG(0], (*to*)
(•destination*) PFILNAM(NAMLEN+13,
(•for length of*) 4);

f.

end.

Listing 2.
(" Program to write a DCS directory

on a U.C.S.D. Pascal/BIOS disk, *)
(* Written Aug, '80

by Chris Young
3119 Cossell Drive
Indianapolis IN 46224
(317)-291-5376

*)
(*

*)NAMLFN:=NAMLEN+4;
PFILNAM[0J ;iCHP(NAMLFN);
PSTRTBLK;-DSTRTRLK+10;FNEXT:=PSTRTDLK+DFILLEN;
PTYP:=DEFTYPE;
LASTSYTES:=5lJ;
DATE! 0;
PCOUNT:=PCOCNT+1;
(* Update DOS start block *)
DSTRTBLK:=DSTRTBLK+20;

end;(*if DFILNAMO’ 1 and DFILLFNOD*)
end;[*for DINDX; with PASDIRECT,DOSDIRECT*)
(* Create BIOS directory header record *)
with PASDIRECT.PASDIR[0].HEAD do
begin
PSTRTBLK:=0;
PNEXTj=10;
PTYP:=0j

KOVELEFT(*to right*)((*source*) DOSTAC-(1], (*to*)
(•destination*) PFILNAM(1 ],
(*for length of*) 3);

*)(*
*)(*
*)(*
M(*

< **)
program. BIOSTODOS;
Const MAXFILS-77;D0STYPE«*1 28; (* File type for new DOE entries *)
type PA07pC=packed array(0,,7)of char; (* see fling, GETNAME *)

DOSENTRY-packed record
DFILNAM;packed arrayfO.,7] of char;
DSTRTBLK;integer;
DFILLEN:integer;
DTYPipacked array(0,*3] of char;

end;
PASENTRŶ packed record

case integer of
0t(HEAD:packed record

PSTRTBLKsinteger; PNEXT;integer;
PTYP;integer;
PFILNAMtpacked array[0..7]of char;
BLKINVOL:integer;
FILIMVQL:integer;

{* Maximum number of RIOS files *)

s

PFILMAM[0):=CHR(3);
BLKINVOL - »340;FILINVOLt"RCOUNT-1;

r



;
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OWEINIIiintegert
end)j-

1 S [FYLE:picked record
PSTftTBLK:integerj PNRXT:integer?
PTYF;integer?
PFILNAM:packed array[0*.15Jof char;
LASTHYTES:integer; DATE;integer?

end):
end f f* FASENTRY*)

var UNTTNUMJPLEN,DLEN,INDX,NUMPFILES,I;integerI
CKiCher|
DOSDIRECT;packed record

Cfiee integer of
0:(DOSDIR:packed array{0..127)of DOSENTRY);
1?(DOSBFR:packed array(0-,2047] of char)?

end;
PASDIRECT:paeked record

case integer of
0:(IASDIR:packed array!0* ,MAXFILS J of PASENTHY):
1:(PASBFR -:packed array[0.,2047] of char);
end;

function GETNAME{var NAME:pA07QC);integer;
(* NOTE:the following header is illegal syntax.-...(* function GETNAKE(var NAMErpacked arrayJO.,7]of char;]JINTEGER

<- type identifier expected
that ie why there is a type PA07OC *}

var SHAKE:string[2d];
I,LEN:integer;
MATCH:boolean;

begin
WRTTFLN <’BIOfiTODOS version i.O’');
WRITE(1Unit # T)f READLN(UHITNDM)f
UNITREAD(UHITHUM,PASDIRECT-PASBrp,204$,2,0);FILl,OHAH(DOSDTRECT.DOSBFR P 2048,'
With PASDIRECT,DOSDIRECT do
begin
HUMPFILES;-PASDIP{0I.HEAD,FILINVOL;
with DOSDIR[0] do
begin
repeat
begin WRITE(’Type DOS directory file name:1);

IHDX:=0; DLFN:"GETNAME(DFILNAM);end until DLEN 08;
DSTRTBLE!-0;DFILLEN:=10;
PTYF[5];=CER(DOSTYPE)

endj
with t?oSDlR[13 do
begin
repeat
begin WRITE( 1 Type Faecal directory file name:1);

INDX;=1; DLEN(-GETNAHE(DFILNAM)J
ehd until DLEN <«6;

DSTRTBUi:*=10;
DFXLLEN;“10)
DTYP[0J ;=CHR(DOSTYPE)?

end;
for 1NDX:=2 to NUMPPILES+1 do
With PASDIR[INDX-1),FYLE,DOSDIR[INDX] do
begin
FLEN:=ORD(FFILNAM[03);
repeat
begin
for I;-? to PLEN do WRITE(PFlLNAM[I])i
for I;=PLEH to iq do WRITE(*
WRITE(' New DOS name,.. "...
for J:=0 to 8 do WRITE(C5JR(B));
DLENi“GETNAME(DFILNAM) 1

end until bLEN 08;
DSTRTBLK:-PSTRTBLR+-10;
DPILLFN!-PNEXT-PSTRTBLK;DTYP[01!“CHR(DOSTYFE);
end?(*for INDX with PASDIRECT,DOSDIRECT*)

end;(*with PASDIRECT,DOSDIRECT*)
WRITE('Dpdtate directory? 1); READ(CH);
if (OHO1 Y11 and (CHO'yT) then begin

):

;

(*
(*

begin
READLN(SNAME); LER:-LEHCTR(SHAME);
if (LEN <= 8) and O.ES > 0)
then begin

FILLCE1AN(NAME r8, 1 'If
M0VELEFT(*tO right*)((*HOUrCe*) SNAMF[1{, (*to*)

(•destination*) NAME[DJ ,
(*for length of*) LEN);

I 1 ;
j m l)?

MATCH:=falee;
(* INDX is the number of the file we are working *)
(* oh. No MATCH look-up is needed 1st peas,

if INDX > 0 then
*)

for I:=0 to IHDX—1 do
with DOSDIRECT,DOSDIRII] do

MATCH:=KATCH or (NAME-DFILNAM)?
if MATCH then
begin
LEN:-5 ?
WRITELN('ERROR Name
end:(*if MATCH*)

end -(*if LENO0 then*)
else WRITELN{'ERROR Name too long or short.');
GETNAME:-LEN;end:(*GETNAME*)

WRITE('Exiting.,.’1 ?
EXIT{BIOSTODQS);
end;

41 k,SHAME,'* already used'};

for Is=0 to 3 do
UNTTWRITF(UNITNCH,DOSDIRECT.DOSHFR[1*512],0,1,2)?

end.(‘BIOSTQDQS*)'

CD
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beg in
WRTTELWCDOSCAT vers ion 2 .0 ' ) ?
WRITFTUnit t‘) » READ [UNITNUM ] ;
fo r I i =0 t a 3 do

URITREAD ( UNITNUM, DOSDIRECT.DOSSER [1*512 ] ,0,1,PHTfSICAL ) ;
wi th DOSDISECT do

fo r INHX;»= 0 to PIRSIZ do
wi th DOSDIRIINDX ] do

beg in ( + Ignore b lank en t r i e s * )
i f DFILNAM [ 0 ] <> ' ' then

beg in
WRITFLN ;
WRITE ( DFlLNAM ,DSTRT3LK :fi ) ;
TY? :=ORD ( DTYP [ 0 ] ) ;

i f TYP >127 {* Tes t dens i ty b i t *1
then beg in

Uct l r tg 3.
( * Program to l i s t a DOS d i rec to ry

f rom U.C.S.D. Pasca l.
( * Wri t t en Aug. 1 BO

by Chr i s Young
3119 Cosse i l Dr ive
Ind iana.no l l e IN 46224

[ 317 ] -291-5376

* ) l
f * *)

* ) 1{ * * )
< * * )
{ *
{ * * ) i

i -progra jn COSCAT;
cons t NUMLlNES'23 f ( * Number o f l ines on sc reen - 1 *J

DIRSl£=127;
PHYSICAL^;

type DOSENTRY=paeked record

{* Nirmher of DOSpHTRYp
{* Trans fe r cade fo r UNITREAD

*1
* )

DFILNAM:packed a r ray [ 0. . 7 j o f cha r ;
DSTRTULX;in tege r :
DFILLEN: in tege r;
DTYP : packed a r ray [ 0. . 3 ) o f cha r;

end ;
va r UhTTNUM, lND3I , I,TYP: in tege r ;

CH:char;
DOS DlRECT:packed record

case in tege r o f
0 : ( DOSDlR: packed a r ray [ 0 . . 1271of DOSENTRY ) ;
1 : ( DOSBFR: packed a r ray [ 0..2047 I o f cha r ) ;

end ;
( * Procedure to wr i t e a hex idec ima l VAL to OUTPUT * )
{* Takes VAL mod 256 and wr i t e s 2 hex "d ig i t s'1

p rocedure WRITEHFX ( VAL ; in t ege r ] ;
va r HFXDTG:packed a r ray [ Q . . 15 ] o f cha r ;
beg in

VAL: —VAL mod 256;
HEXDItJ:= ' 01 234567fl 9AflCDFF ' ;
WRITE ( HEYDIG [VAL d iv 16 ] ) ;
WRITE ( HEXDIG [VAL mad 16 ] ) ;

end; [*WR:TtHFX * )

v .
Viv -

TYP J =*TYP-1 28; WRITE ( DFlLLEN* 2:6 , 1 D' ] ;
end

e l se beg in
WRITE [ DFILLEN: 6, * s ' ] ;

end; -
W R I T E ( T Y P ; 4 ) ;
(* Tes t fo r type 1 mach ine code f i l e * }
i f TYP-1 then beg in WRITE (' ' ] ;
( * High orde r by te * ) WRITEHEX ( ORD ( DTYP ( 2 ] ] ) ;
t* LOW orde r by te * ) WRITEH£X [ORD[DT¥ P [ 1 ] ] ) ; end ;
(* Tes t fo r fu l l sc reen * J
if ( INDX Jtiod NUMLINES ) = ( NL'MLINES-1 ) then

begin
WRITE ! ( * Homo cursor *} CHR ( 11 ) , 'Hi t op> to cont inue ’ ] ;
R E A D ( K E Y B O A R D , C H ] ;
WRITELN ( ( * Clea r sc reen *) CHH (12 ) ] ;

end. ;
end ; !* i f DFILNAM [ 0 )0’ 1 * )

end ; ( "wi th DQ5DIRECT; fo r INDX; wi th DOSDlR [ INDX ) *)

*)

end.

r



1
-

DOS/BIOS Directory and File Conversion
in North Star UCSD Pascal — Part 2

i

Chris Young

r
r ;

pirtll-FII*Conwilm
In this installment we will discuss how to convert the

formation within the files into standard Pascal data and
Ilia types. We will look at some Pascal procedures that
Isciiltate the conversion of North Star data files into
similar Pascal data files.This ia accomplished by reading
ttp North Star data into standard Pascal types or variables
tfhefe further processing, including the output of the
data to Pascal files, may be done. Three kinds of conversion
jre discussed: 11 North Star Basic text files into UC&D
format text files. £ } North Star Basic string data into
pascal "packed array [,.] of char1' data, 3) North Star
Beale BCD floating point data Into Pascal type Tear 1

reflation that perhaps a significant expenditure for
hardware to upgrade to 4SK may be necessary . The
UCSD system includes a complete Pascal program
development system consisting of a compiler, linker, fife
manager, a Z60 and an 6080 macro assembler, and a
powerful screen-oriented text editor . The program
described below allows users to access Old data files , lor
whatever reason, for use In this versatile new system.

When a user types a Basic program source text Into
North Star Basic, the text Is not stoned exactly as It was
entered, Basic recognizes keywords and commands,
compacting them into ona byte tokens in the range of
120 to 25S. The feature not only saves space, but results
in faster interpretation of code When LIST commands
are issued,a simple table look-up expands the "crunched"
tokens back into their exact original form. However, this
space saving is not limited only to Basic statements.
Text in string literals and comments (REM statements)
are also compacted into one byte tokens wherever pos-
sible

i will now describe the program CVTBAS, found In
Listing 4 , which performs the function of re-expanding
compressed keyword tokens into strings of characters,

ft creates a UCSD text file or outputs the text to any
system device

First I will examine the procedure GETCHAR which
reads the original untyped File, one block at a time, and
feeds the characters outonebyte at a time. This deblocking
routine is the basic tool used in all North Star to UCSD
data conversions. GETCHAR communicatee through five
variables and an input file which must be declared globally
(i.e at the outermost program level) The file DOS" is
declared as an untyped file (i.e. \ar DOSifile;' ). LASTCHR
is aboolean flag which enables/disables the transmission
of characters out of GETCHAR . The flag must be initialized
to false at the opening of the input file After the last
byte of the last block has been transmitted, GETCHAR
sets LASTCHR to true Any further cells to GETCHAR
returns a null byte. North Star uses a value of one
{ASCII character "SOH"} as anendof file marker, however,

r
r
r t data.

Text Ffte Conversion
Why should Basic text files be of concern to Pascal

ŝers? Prior to the introduction of the new North Word
ôrd processing system and Pascal, users did not have
itext editing system specifically designed for use with
Uorth Star systems, True, one can spend over a hundred
dollars for CP/M and more for Electric PendJ, Wordstar,

or others. However, users of small systems (and users
ghQ spent their entire budgets on large systems) may
nut be able to afford these powerful editors. Even North
W>fd isn't cheap. Many of these users resort to using
(fuBasic program entry editor for their word processing

^s. This is accomplished by creating text files full of
pEM statements In fact, as long as the user does not try

to PUN the files, even the word REM is not necessary.
Tha Basic editor, although limited, can help the user getr I^Ki tyon a budget, Most often these files contain documenta-

> tjon of Basic programs, but many other word processing
(#as can be covered by the Sasic editor , A user may

;
have this or many other reasons why he wishes to access

1 Basic text files from Pascal. As his pocketbook recovers,

{rH) his editing needs increase, the user may come to
fie conclusion that for a smaller expenditure for software
than is needed for many text editors, he can have the
entire UCSD system. This statement is made with the

4r 1
r
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this is context dependent. GETCHAR cannot set
LASTCHR true upon reaching a North Star end of file.
The program calling GETCHAR can determine if the
byte value of one is part of the data or an end of file
mark, and it sets, LASTCHAR is necessary, The character
itself is passed to the calling routines in two global
variables: CH and CHINT. CH is of type "char" and
CHINT is an "integer" whose value is OROfCH ). BUFR
is a packed array [0..511] of char" which is used as the
input buffer BFPTR is an "integer" which points into
BUFR. Each time GETCHAR is called, BFPTR is incre-mentedby one, When BFPTR reaches 512, the buffer is
empty and a new block is read. To read the first block,
thecalling program should initialize BFPTR to 512, forcing
a block to be read upon the first call to GETCHAR

The procedure DOLABEL processes Basic labels which
are in the form of line numbers.North Star Basic allows
line numbers in the range of 1 through 65535 (64K-1).
The line numbers are stored as 16-bit <un-signed >
integers. Because UCSD Pascal limits integer variables
to -32K to +32K, type ‘Teal" variables must be used in
the calculations which output the line number. Line
numbers appear at the beginning of each line and in
certain Basic statements, All in-statement label references
are preceded by a token code 154.When a code 154 is
received at the beginning of each line, the LABL flaq is
set to true, This causes the invocation of DOLABEL.

DOLABEL uses five variables. UNENUM is of type
'Teal' 1 and is used to store the line number value. P, also
type real," holds a power of ten to be used to strip off
the highest order digits one at a time. LEADZERO is a
boolean flag, initialized to true upon entry to DOLABEL,
which suppresses the output of leading zeros. LEADZERO
is reset to false when the first non-zero digit is pro-
cessed.

DOLABEL, as well as other routines in the system,
requires a character to be in CH and CHINT upon entry
to the routine. Likewise, all routines also callGETCHAR
upon exit, thereby leaving the next character ready for
the next section of processing. Upon entry, DOLABEL
initializes LEADZERO and puts the low order byte of the
line number in LINENUM, Then GETCHAR is called to
get the high order byte. This byte is “shifted left" one
byte by multiplying it by 256.0 (remember to use "real"
arithmetic}. Next add in the low order byte and save it in
UNENUM. Because we do not want a decimal point
output with the value, we do not use thestandard WRITE
procedure to output the real valued number , Instead, we
strip off the high order digits, one at a time, truncate
them to one digit integers, and output them to the output
device. The loop runs from 4 down to 0 and the variable
P is assigned a value of ten to the fourth down to ten to
the zero power. This i$ used to compute what amounts
to integer division and modulo calculations on a real
value As each digit is stripped off, proceeding loft to
right, the LEADZERO flag is updated and tested. Non-leading zero digits are output to the output device and
to the CONSOLE;, The function of the ISFILE flag will
be discussed later.

The main program is initialized by two routines: INITl
and INIT2. Two routines are needed because there is a
limit on the size of procedures.The procedures initialize
the table as "KEY:packed array [0..255]of string!10]."

The array elements are all first set to a one character
string which is the normal ASCII value for that character
Individual elements are then set to strings of characters
which will replace the compacted tokens,

After IN1T1 and INITS are called, the user is prompted
to type the name of ih@ Basic text file to be converted.
The response is stored in INPNAME and the file is
opened by RESET, The user is then prompted for the
output filename. If he hits return,the length of OUTNAME
is zero, and ISFILE is set false. If a name is entered, the
ISFILE flag is set true, and OUTDEV is created as a text
file by REWRITE. The text produced by this program is
always sent to the CONSOLE: devrce. If ISFfLE is true,
the output is also sent to the file OUTDEV.

All lines begin with a length byte which we will skip
over. Next, each line has a label To process the first
one, the LABL flag is set to true. A North Star EOF test
is made and we enter a "while not LASTCHR do' loop.
Another byte is obtained from GETCHAR because all
routines require a character to be in CH and CHINT
upon entry. IF LABL is true we calf DOLABEL and loop
back again. Otherwise, a keyword look-up is done by
using CHINT as the index into KEY. The string stored in
KEYtCHINTl is output. If CHINT is a carriage return
(code 13 }, then we do an extra GETCHAR ta ignore the
length byte. This is another place where we test for
CHINT— 1 , meaning a North Star EOF was read. Pro-
cessing continues as above until LASTCHR is true.

\

I
i

r
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Data File Conversion
Users are much more likely to have a need to convert

data files from North Star to Pascal formats. These files
may be data bases, tables, mailing lists or any one of a
number or other types. The overall format of data Tiles is
very application dependent. Rather ^han frying to give
samples of specific data conversions, we will present a
general conversion program named CVTDATA (See Listing
5). CVTDATA reads a North Star file and outputs its
contents to theCONSOLE: device. The program merely
demonstrates the techniques needed. The user must
adapt the routines and code sections needed to read the
North Star data. Once the data is in Pascal variables,
further processing may be done on the data, including
output to a new file.

at@ in North Star disk files is one of four types, an
end Of file marker one byte long, a floating point number
which occupies five bytes in the standard eight digit
version, short strings which occupy 1 to 256 bytes, and
long strings which occupy more than 256 bytes of space,
with a maximum length which is limited by available
memory. CVTDATA reads the input file, determines which
of these four types it has encountered, and passes the
data to the CONSOLE: with a message telling what type
of data was read.

String data is processed by the main program and will
be covered later . Floating point data is processed in a
separate routine and requires some background infor-
mation before it may be discussed.

North Star floating point data consists of an eight digit
binary codeddecimal ( BCD) normalized mantissa in four
bytes, and an exponent in the fifth byte. The high order
bit of the exponent byte contains the sign of the mantissa.
The remaining seven bits are an excess 64 exponent

r
r
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base l0, A zero exponent means a value of zero for the
entire floating point number . UCSD real variables occupy
four bytes. There is a 23-bit binary normalized mantissa
with an implied leading 1 bit , a mantissa sign bit , and an
fl bit excess 120 exponent base 2 . Zero exponents also
denote zero value a$ in North Star.

due to the limitation discussed earlier. Because of the
way the mantissa is built up, it will be necessary to
divide by 1.0E08 later in the processing. The fifth byte is
read and the mantissa sign bit is striped. The excess 64
is subtracted from the exponent, and its sign rs deter-
mined. Overflow conditions are tested, and if they occur
the value of VAL is set to a maximum. The exponent is
either muItipftetf or divided into VAL and VAL is normalized,

As usual, GETCHAR is called again to make ready for
the next routine .

The main program begins by prompting the user for
the input file name. Recall that the program is only a
modet which outputs to the CONSOLE: device, so no
output name is requested. LASTCHFI and BFPTR are
initialized. GETCHAR obtains the first character.

While there are still characters to process , The following
actions occur. It CHINT is greater than 15 rear data is to
be processed. A message that a number is being
processed is printed, and an overflow indication (if
necessary) follows that . Finally, the value obtained by
CVTREAL is printed. If the original value of CHJNT was
less than or equal to 15, then a "case'1 statement is used
to process the other options. Option one is an end of
file. When North Star EOF is read, a message is printed
and LASTCHR is set to true. This causes an exit from
the while" loop and the program terminates. Case two
is a long string. Long strings have a two byte , low order
byte first , length field. GETCHAR gets the first byte and
it is stored In COUNT . GETCHAR gets the second byte,
which is multiplied by 256 and added to COUNT. The
third case is a short string. The length filed is a one byte
fieJd which is read by GETCHAR and saved in COUNT,

After leaving the ''case" statement, the string i$ output
by a loop whose index runs from 1 to COUNT. The string
Is Output to the CONSOLE: one byte at a time. CHINT
values of zero or ten |l.e. nulls and linefeeds) are skipped.

This is not a necessery feature and can be eliminated if
desired, The "one character at a time" output can be
replaced by code which puts the characters in a packed
array or string for further processing if needed.

The principals demonstrated in CVTDATA can be
applied to any North Star data where the precision
restrictions are not of concern. Listing 6 is a procedure
called WRITREAL which can be incorporated into
CVTDATA to replace CVTREAL with slight modification
to CVTDATA. WRITREAL reads an eight digit North Star
value and outputs it to the CONSOLE: in standard scien-
tific notation. The user may be able to modify this
routine to suit the need to extract ail of the significance
of real data. How he manages to further process this
data in Pascal is up to him.

The user of North Star /
USCD Pascal now has all of the

necessary tools to access the
contents of DOS/Basic data and

text files. With the programs
discussed here which allow access

to both the directories and the
files themselves, the entire

package should send the users
well on their way to complete

conversion to the UCSD system.

i

I What does all of that mean? It means that in North
Star, your real variables can have a mantissa plus or
minus 9.99999S9 and an exponent ten to the plus or
minus 64. UCSD has a mantissa pfus or minus two to the
24 minus 1 , and an exponent two to the plus or minus
126 . This works out to an overall range of 9.9999999+
54 to -9.9999999E-64 tor North Star. UCSD has a range
of aboul 0.1701411247E+37 to -0 1 7Q1411247E-37,

but only about six to seven digits of the mantissa are
significant . Note that the UCSD mantissa can exceed
0.17014 — if the exponent is of loss magnitude. The
magnitude of both the mantissa and the exponent of
North Star exceeds that of UCSD, This means that both
a loss of significance and a possibility of overflow can
occur in North Star to UCSD floating point data conver-
sions

Exponents on the order of ten to the 32 to ten to the
64 may not concern the user unless his data is of a
highly scientific nature. However, the loss of significant
digits in the mantissa is of concern in circumstances as
every day as s seven digit phone number , or dollar
amounts over 510,000.00. The user must deal with
these problems on a case-by-egse basis.

Real data is converted in CVTDATA by a function
called CVTREAL , CVTREAL reads North Star real data
through our old friend GETCHAR . it returns a variable
real parameter containing the value. A boolean overflow
flag is the result of the function. Uponentry to CVTREAL
the variable VAL is initialized to zero , Four bytes are
read via GETCHAR . Each byte is split into two BCD
digits giving eight BCD digits total. VAL is multiplied by
ten and a digit is added to it for ail eight digits. The last
digit or two may not add any significance to the mantissa

r

i

Summary
Some of the many advanced Features now available to

North Star Pascal users have been demonstrated in the
directory conversion programs. The user of North Star/
UCSD Pascal now has all of the necessary tools to
access the contents of his DOS/Basic data and text
files. With the programs discussed above which allow
access to both the directories and the files themselves,
the entire package should send the users well on their
way to complete conversion to the UCSD system, So go
fo it!

!
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KEY[169]."'ISSAVE'r
KEY[171]:“rBYE 1 ;
KEY[173]i-'ML1

KEY[175]l-'CMV I
KEY[177]:= 1 TO" ;
KEY[179]:=’TAS' ;
KEY[101]:*TgfSPf';
KEY[103]
KEYj105]:=1HOFHHMAKK9 I
KEYf107|;=’FILE *;
KEY[255] ;
K E Y I2 2 7] j

KEYf2ig]
KEY[236);=‘AND' 1
*EV[239J ;= <>=’;
KEY[241]fu'o';
KEY[245]t-'-'f
KEY[247]:-'Nior';FEY[*04]1-'LEU1j
KEY[206]f-'RNE’,KEY[203] ;
KEY[*16]:= "PSEE1;
KEY[21H]:=,EKAM‘;
KEY[220]:-’COS';KEY[222]m'BSP';

end; (* INIT2 *)
procedure CEVTCHAR;

1* This procedure gets a character from the file BASIC and
(* returns the character in the global variables CFI and CHTNT.*1
Vat N:integer;
begin(*RCTCHAR*)
if not LAETCHK

KEY1170]:*'SAVE';
KEY f172J ;= 1 EDIT" ;
KEY[174]t> 'P5IEF';
KEY[176]i-'STEP'J
KEY[170];=’THEN‘;
KEY( 1 BO ];=’FIiE' ;
KEY[132]f='ASC i
KEY[184];-'5TH$r ;

KEY[IBS]:=’lNCt{AKj1 ;

U*ttng«
(* Program to produce a U.C.S.D, tent *)
(* f1)e from 4 North Star BASIC text.*}
(* Written Aug, '90-

by Chris Young
3119 CosSell Drive
Indianapolis IN 46224

(3 t7 > -241-53?6
*>

S' *>
(* *>
(* *)

*>
program CVTEAS;
var KFY KEY[224]:= (';

KEY[226];«
KEY[23B]: = [';
KEY[2H]:='/';
KEY[237]:= 1 OF 1 :
K E Y[2 4 0] ;
KEY[244]
KEY[246]
FEY[tS3]:=’INT'j
KEY[205]:='CALL';
KEY[202] t-'SGF”;
KEY[210]:= 1ATN 1 ;
KEY[217]|r-1ISP 1 ;
KEY[219];=rAB5f ;
KEY[221]:-'L&3 r ;
KEY £ 223];-rTYP’;

[* used to map keywords into strings *)
:packed array[0 255]of atring[10];

CHifihir;
BtrFH:packed array[0,.511] of char?
l, J ,
CHlNT,
SPPTR

[* indiciea *]
[* contains QKD(.CH) *)
(* pointer into input buffer *)

;integer;
LA5TEKR,
LA3L,
I&FILE

[* la true after last character is processed * >
{* if true, nest 2 bytes contain d line number *]
[+ output flag *)

;boolean;
OUTNAMF, (* name of output device or file, if null then *}

[* output bp consol* only
1* name of BASIC file to be read *)INPNAtfE

;*tring ]2D ];
(* file of BASIC tent to be converted to *). C, S, D, text

BASIC
<* *) *1:file;
1* file for converted tentOtlTDFV

:text;
procedure IFTTT1;
begin
(* initialize array of keyword takena to default to
<* their ASCII values
for I‘-0 to 256. db
begin
KFY[I] 1;
FFY H I M 1:=CHA(I); {* put in the ASCII value
end;

i* now fill in keywords which are not one-to-one with ASCII *)
KEY[12Bj J,= "LET";
FEY[130]i-'PRINT’fKEY[1 32];='IF 1 ;
KEY[134]I-1INPUT';
KEY[136]i-'GOTC';FEY[T 3a]:=’RETURN 1:
KEY[14C];=’ST0P' ;
KEY[1421 EE&TDRE”; KEY(143];*1 RFH1;

'EM 1:

(* if last character has *)
(9 been read, don't try again *>*) then begin*> if BFPTRe512

then if EQF[RASrcl
(* buffer is empty, get taw buffer *)

then begin [* no mor* buffers in file *)(* make stringa of length 1 *> B E P T K i-0;
B U F B j O J ;=C H K10] ;
DASTCKR;=true; £• thia shuts nff GE'vuWAR * J

(* even if N* EOF has got *)
(* been read

end F* if EOF[BASIC] *>

*}

KEY[129] t »'FOR';
KEY[111];= " NEXT 1 ;
KEY[113]:='READ’;
KEY[136] i -’DAIA 1 ;
KEY[117]j-'GOEUa";
KEY[139]:='&TK';
KEY[HI];=’EKP':

*1

v)ai: begin
F;’BT-0CKREAD[BASICrBUFR,1)?BFPTR;"0j
end? (* if not ECE(BASIC) )

CTI;-Bt)Fp[RFPTR] f CHINT;=OBD[CHJ ;
BFPTRl-HBFPrR+ 1;

end; (* if not LASTCHR *)
#n d; ( * G E T C H A F t *}

p r o c e d u r e D O L A&F L ;
{* This procedure 1* called after every OKliranot of the
{* label flag which is code 164, and at the begining of every * >
I* line. It reada 2 bytea and outputa the integer value as a +)
{* string of ASCII characters. The value is interpreted as a *]

KEY[1441
KEY[M6] L 1 ;
KEY[14S]:='OUT" i
KEY[ISO];='EXIT 1 ;
KF.Y[1621 ;“'CLOSE 1 ;
(* code 154 means n line number label follows *)
KEY[1 541
KEY[156]:='LINE 1 ;
KEYS 150];=’CBrATE';
KEY[160] i -'KUE"j

KEY[145]:^1DFF';
KEY[147]I ='QN' f
KEY[149]:='FILE 1 ;
KEY[1 51]:='OPEK":
KEV[453]:='HBITF'r

:—

*>

KEY[155]:-’CRAIN" ;
KEY[157]:=’DESTROY' ;
KEY[159]:='KEYSET’; 16 bit unsigned integer from D to 65535.

outside the range of Pascal Integer variables, so real
variables are used,

var LIKENUM,

(* Note this ia *>
>

1 »end ; ( * INIT2 *]
[+ the INIT procedure is too large so aplit it in two »}
procedure INIT2;
begin

K E Y S 1611 L I E T' ;
Kw Jlfi -JJ t-’BCR’;

t* the value of the Iflbel as a real numbFt
l* reel power of ten

*1
P *>

:fi£AL;
LEADIEEIfl (* supressea output of leading zeroes

:bwclcan;
*)KEY[162];*1 P4EHEET 1 r

YEV[1541 S -’A.UTD 1 ;r
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1?EYI
KEY[16SJ f-'bQAD';rxriif7)i-’APPEND't

"1 1 1 - 1 1 1J TJ

KEY[TG*J :=‘CCBi’;
JTilYf f6fJ i-'REN'l 4iEAD2£flD:=trtitt

raw Drier Oytn
(4 nigh ordev byte )

;cTrjirjLtSE^Vhi-CTlTnT:C-tTCHAB ]

LIHENl]l4-1-l,I?reHUH + 256.0 * ChlNT ;

)
(* input buffer used by GETCHAh

tpacVed array[(K.5111 of char?
t* indieies *)
(* contains ORD[CH) returned hy GETCKAR *)
(* length of string *)
(* pointer into input buffer *}

RUFR *)

(* alt. ho longer reading label *|LA6L;=fal51:;
for Ii'l downto 0 do
begin.
PteP*BOFTEM i l\t
J:=TRL'NC(LIHEHUK/P);
LIHENtlMt IBESUM
LEADZERO:-LEADZERO and (J-0);if not LEAD2ER0 then

I. J.
CHlhT,
OOUKT,
BFPTR

(* divide Out high Order digit *) :integer ;
J * P; LAETCHR (* is true after last -character is pvooesaed *]

.J?
(* temp real *)

<* N* COE format data file for input *)

4* LEADSRED true until JOB *) :boolean;
VALTI

:real)begin
if IBFILE then WRITE 1 Ol-'TDKV,J) r
WEFTE [ G ) ;
end; f* if net LEADZEKQ *J

end; (* for I *)
end; t* DOLABEL *>
begin (* MATM *)
JMIT1 ;
h'RTTFf ’Type BASIC File-nair.e;1 > j READLJf(INPNAME);
RESET(EAR TC,TRPS’AHF]j

WRITE(’Type new file naire:’);
if LENGTH(OUrNAFE)>0 then, begin

DOS
:file;

IMPNAME (* name of DOS file tu be teed *1
:string[10];

procedure GEYTCHAR;
(* This procedure gets a character from the file DOS and *}

returns the character in the global variables *}
Ch and CHIKT.

Vit S :integer;
begin]* GETCKAP *>
if rot LASTC1IP

INIT2;
i* *)

READLW ( OUTNAME ) ;
(* if last character has *)
(* been read, don't try again *]REWRITE(OUTDEV,OUTNAME);

isriLE:-=trueend
else ISFILE:“false;

then begin
(•'buffer is empty, get net* buffer *)if BFPTR-S12then if EOPfDdS)

then begin<* file starts wit{i a label ) {* no more buffers in file *1LaUl'triM;
LA£TCHR:=false;
6FP?ft;= 5 l 2;
GETCHARi
LASTCHRT-LAsrCHIl or (CKISlT=1)!
while not LASTCHR do
begin
GETCHARJ
if LABL

PFPTH:«=0;
nCJFPtO}:=CHfi(G)j
LASTCHRi-true; (• this shutB off CETCHAH •)

i* even if H* EOF has not *)
{* been read

(• this means buffer is eepty •]
(* ship length byte *J

(• test for N* EOF *}
*1

end (* if EOF(DOS) *)
else begin

Zf:"BLOCKHEAD(DC5 ,DDFR,1)j

BFPTR:=0;
end;(* if not EOF Oos] •)

C!!;=B0FR[BFPTR]; CHIBT:=0RD(CK);
Bf’PTK:-= BFPTR4l ;

end ; (* if not LASTCHR *)
end; [* GETCHAR •)

function CVTftEAL(var YAL: real); boolean;
va, r EXPSGJT, ( * sign of ejepohent, +1 or -1

(* high order i bit BCD Value of # byte *)
(* low order 4 bit BCD value of a hyte *)
(* irudejt *]
(* exponent as integer *}

then DCLAB-EL
else begin

LABL^lCKINT̂ ISdl or (CHIUT-1 1}j

if JSFJLE then WRITE[OUTDEV,KEY[CHlh'T]);
WRITE(KEY[CHIHT])t
if CHIHT= 1 J then
begin
GETChAR;
LASTCHHS-LASTCKF nr (CHIHT-I);end;(*if CHisTT-il*)end;(*if LABL*)

*)(* ship length byte *)
(* test for U* EOF- *] HT,

LO,
I r

end;(*while*]
CLOSE(01'TDEV,LOCK);
end.

EXPON
:integer;

(* real value of ten to the EKPON *)A
:real;

OVFL:boolean;
begin
VAL:=C;
for li»B to 3 do

SListing A
(* Program to demonstrate Worth Star *}
[* to U.C.5.D. Pascal data conv.
(* Written Aug, 'BO

by Chrie Young
1119 Cossell Drive
Indianapolis IH <6i2H

[317)-291-5376

(* read i bytea, 8 BCD digits *)
*} begin

HI:=CHINT div 16; ( » high order 4 bits *)
LO:=CHIWT mod If; (* low ord*r 4 bits *)
VALI-VAL * 100 + HI * 10 + LO;
GETCHAR;
end;

if Ct[INT>1!7 then

:j(*
(* build up Value *)(*

*)[*
*)('*

(* high order bit of Sth byte *1
(* is sign of mantissa

(jj program CVTCATA;
var CH *)[* character returned hy GETCHAR *)

J
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to bugin
Cf[INT:=CHlNT-1 23;VAL;=-VAL;end:

EIPONi-CHINT;if EXPONOQ
then
begin
EXPQN;-EXPQ(N-64i (* exponent J.3 excels 64 +)
if EXPOK^O then EXPSGNmt else EXPSCH:— t ;
EXPQN:“ABS(EXPONJ ;
(.* Note: 6.1701411Z47E+-37 1H the limit before overflow *)
OVFL:-* <EXPQN>37)*r[<EXPON=37jabd(VAL>17014112.0)}f
if OVFL then begin EXPONi-37, VAL:=17014112.0 end ?
A:=PWRDETEN[EXPOli);
if EXPSGNCQ then A:«= t.0/A;
(.* VAL ia on the order of 1 EB BO normalire it and *)
(* multiply in exponents
VAL:=VAi/1,0EB * A;

end [* if EXPQNOQ *)
elat

GETCHARr (* always leave a character * >ro {* in CH and CHINT *)
end;

end; (* case *)
if not LAHTCHR then

t* aero exponent means aero value *} begin
WHITS;1 It 1);
for I:-1 to COUNT do
begin
if (CHlNTOD) and <CfiIfno10) then WRITE(CH);
GETCHARJ
end; [*for I:-t to CHINT »}

i n‘);WRITELN(
end: ;* if not LA5TCHR *)

end) {» If CHINT>15 then ... cleft »)
end; {* while not LASTCKR »1

end. (* CVTDATA +)
*} Listing O

(* Program to output Worth Star 8 dig.*)
f* real to CONSOLE: *)
t * Written Aug. '00 *)begin

VAL;“Of OWFLiwfalae:
end)[*if EXPQN“Q*)

GETCHAR;
CVTREALT-OVPL;endr(*CVTRFAL*)
begin (* CVTOATA *)
WRITE[1Type DOS data flit hub*:')) READLN(INE-NAME);RESET(DOS,Ih’PNA?1El ;
LASTCKR;-false;3FPTR:-512:GETCHAR;
LASCCHR:“LA5TCHK or (CHlNT-1);
while not LA5TCHF d*begin

if CHINr>15 t 1 this means it is a real unite *)
then begin

i* hy Chris Young *)
t* rillg CosESll Drive *)
(* Indianapolis IN 46224 *)(* always leave a character in CH and CHINT *) (* ii17>-291-532* *)

procedure WRITREAT,;
(* Reads North Star 0 digit real and outputs it to CONSOLE: *}
var 1, (* index *)

EXPON {* exponent as integer *)
:integer;

MANTSGN (* if true, mantissa is negative *)(* this means buffer is empty *) [boolean;(* skip length byte *) DIGITS t* array of S digits *)(* test for JT » EOF *} :packed array[0*.7) of ghat;
begin
for I;“0 to 3 do (* read 4 bytts, 0 BCD digits *)
begin
DIGITS[I*21:=CHR({CHINT div 161*40); ( high Order 4 bits *)WRITE)‘Number - ']: DIGITS[1*2+ 1 ::=.CHR((CHIHT mod 16 > +40 >; {» low order 4 bits *]if CVTSEAL{VALE) then WRITE[ *ftft ft OVERFLOW rat-* '1 1 GETCHAR;WRITELN[UALU)r

end (* if CHINTV15 *) end;
if CE)INT>1 27 (* high order bit of 6th byte is sign of mantissa *)else thenbegin

case CHINT of begin
CHINT:“CHINT-1 28 r1: begin MANTSGN:=true:9fRItELN(’FCF’); endLASTCHR:=truer else HAHTSCNi=falae;end; EXPON;-CHINT;i\ bcCTin if EIPQKOD (* zero exponent means icro value *]WRITE < 1 Long atring '); then

GETCHAR; beginvCOUNT:“CHINT: £xPON:-EKPQS-64; (+ exponent is excess 64 +)GETCHAK; if MANTEON then W R I T E[ ‘) else WRITE[ +');COUtfT;= 256 * COUNT + CITTNT; WRITE('0.']J f* Output first digit and decimal pt. *); GFTCHAR; always leave a Character *) for I:=C to 7 do WRITE[DIGITS[I]); [* output digits *1f * in CFi and CHINT *) WRlTEj‘R ",EXpON)fend;
1:begin

WEITP[’Short string '))
GRTCHAR:
COUNTCT-CHINT:

end (* if EKPONb>6 *)
else
WRITE(‘0.COOCODE+Qd ");

GE1CKAR; (+ always leave a character in CK and CHTNT *1
end;( R I T R E A L* 1

F
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The Mate Text Editor — Word Processor
R .D. Graham

Mate comes up in a "Command Mode" which is
reminiscent of CP/M's ED. Theire are a wealth of
commandshere* themajority of vA-hich* I must confess,

I don't use much because Ifindit so convenient to use
similar “instantaneous" commands in the "Insert
Mode", In this mode, whatyou see is what you get . Text
is entered by simply typing. Editing changes show up
instantaneously on the screen at the cursor position.

No more blind editing! You can move the cursor to Ihe
beginning or end of the text buffer with control A and
control Z respectively,and besides moving the cursor
up or down one line at a time you can move it up or
down 6 lines at a time. This a 11ows you to move through
your text very rapidly. Similarly you can move the
cursor forward or backward ono ch racter at a t ime,or
one word at a time. Insertion or deletion of text at the
cursor is aimiIarlyeasy. instantaneons and alway s with
the sure knowledge that it has been done correctly
since you see it happen. Big blocks can be moved
either with tags or witheasy moves of1ext toone of ten
text buffers available, from which it is inserted at the
cursor position with another simple command.

Search, search and change, set tab stops, delete
tab stops,set left and righl margins are ail commands
(with many options) available to Ihe user of MATE.

users with big complicated editing jobs will
probably find the macro facilities available in MATE
very much to their liking far they can. ineffect, add their
own commands to MATE’S command set io aid Hi
"programming" these complex macro command
strings, Mate includes a breakpoint and trace facility I
have not attempted to build arty macro command
strings because for the uses I make ot MATE I find it
quitepowerfui enough theway itis.However , many wilI
prohabty want to improve its output formattingcapabil-
ity and this would be one way to do so.

In summary , I think that for the money MATE
cannot be beat ; and that many af you will agree withme
that in preparing source code tiles under CP/M it
cannol he beat al nny price

One of the widely known benefits accruing to the
S-100 computer owner is that he can use the CP/M
operating system.One of the widely unknownbenefits
of using CF/M is the opportunity fo use a suberb text
editor-word processor called MATE- This program,
designed and coded by Michael Aronson, was copy-
righted early in 1979 and sold, until recently , Tor
$69.SO. Aronson, for some reason, did not aggres-
sively market his product and it has become known to
only a small sample of the CP/M user® through word-
of-mouth,

t have used it for six months now, writing all my
assembly, FORTRAN, CBASIC, PILOT and C source
programs with it and would feci crippled without it. Two
years ago f had a hard time getting used to the CP/M
editor (ED} hut finally grew rather fond of it. However,
since acquiring MATE, I have not written a program
with ED. One thing more, which I’m sure will surprise
Pencil enthusiasts, (and I includemyself amont them};I
rarefy use Pencil now, finding MATEmychoice in word
processing, although MATE does noI have al! the
output formatting capabilities present in PENCIL.

MATE comes wilh a good user manual and inter-
face guide, and Aronson shows that he is sensitive to
the documentalion problem by tbs way he has design-
ed and written it. The disk I received had drivers tor
interfacing with VDM-1, ADM-3 and Hazeftine 1500
CRT's in both HEX and ASM files. Following clear
instructions in the interface guide of the manual,Ihad
my VDM-1 version up and running without trouble.

Aronson, in the introduction to his manual, spells
out Ihe commonly accepted meanings of “texl editor",
“word processor" and "text output processor'1' and
explains that “MATE is anattempt to comhine some of
the best features ot al! three". 1 think he has been
successful in this attempt.

J
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H 0. GrafisiTi, 650 Starboard Drlva, NHplos. FL 33SM0J

Vnic 3 auu.laSEn From: Uichiiol Aronson. A*x Inc. H East
St. . Hopkifllon, M* 0174 B. 1817J 435^340
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Information Master
Bii! Machrone

be retrieved. A feature of the program is that only the
dictionary and pointer files need be present on one disk.
The data itself may be on a completely separate disk,
thus max imizing data storage.

Information Master is aCP/M*—compatible informa-
tion retrieval program oriented towards textual data,

The program, available from Island Cybernetics, was
originally written to perform retrieval from a large data
base of articles and abstracts in the ecological sciences
field. It,however, is ageneralized program and is adapt-
able to a number of different retrieval needs.

Information Master operates under a variety of the
CP/M-derivative operating systems, such as CDOS and
1MDOS. It is "instaflable," in that some of the operating
parameters can be changed for specific applications.
The program is fast, since it maintains the dictionary in
main memory during retrieval. The console displays are
not sophisticated in that there are no cursor controls or
even screen clears, but capabilities of that type are
usually just window dressing, anyway.It does, however,
format text going to the printer and gives you the option
of sending it to a disk trie for further editing or process-
ing. Within its defined area of operation It does quite a
tot , especially for the price, which is $37.50 per copy.

One of the unique things about Information Master is
that it does not have the input/data entry module that is
usual for this type of program. Since its major function is
to facilitate access to text, it is specifically intended for
use wilh your current text editor. One advantage to this
approach is that if isn't necessary to learn a new set of
text editing rules in order to use Information Master ,

Whatever CP/M-compatibie text editor you are familiar
with is fine. There is also no reason why you can't use
whatever high-level language you have at hand to cre-

ate prompted input acceptable to Information Master.

The files of information you create are considered "raw"

text by Information Master: it processes them to build a
dictionary of retrieval terms and a pointer file that pro-
vides access to the text.

Island Cybernetics provides a demonstration data
base with the programs, and ft is worthwhile to experi-
ment with it before you plunge into creating your own.

The data base has extracls from articles which are cross
referenced by the topics upon which they arc likely to

i$

The input requirements are simple. There are three
"triggers" or delimiters that Information Master looks for
in raw text in order to distinguish keywords from text.
One ol the dilimiters is used to establish a "brief re-
trieval heading, such as the title of an article. Below is
an example from the Information Master manual:

. a
art—t

' 0
fit .

*Che
Pi INFORMAT10NMASTER ,Users Manuat,IslandCy-

bernctics, 1979 *This short manual describes the
use of the "INFORMATION MASTER" program
for retrieval of text files using Boolean combina-
tions of key words or phrases.
Vendor:

Island Cybernetics
P.Q. Box 203
Port Aransas, TX 78373

! >r
or

{ e
j tr
he

f

rh
: ly
ed *K
:en INFORMATION RETRIEVAL/CP/M/DATA

MANAGEMENT/8080 CPU Z-SO CPUr«e
*E

2 te It the above entry { and any number of similarly organ-
ized entries) is presented to Information Master as raw
text, it will be cataloged and cross-indexed by the key-
words that follow the *K delimiter. The *E signifies the
end of the entry. If you use the "short form" of retrieval,
the program wilt display the text from the *C to the first*.
If you specify the tong form, it will display all of the text
down to the *K.

Another nice featurg of Information Master is that the
output can be directed to either the list device or the
console. While we're on the topic of nice features, an-
other that deserves mention is the "not in dictionary1'

function. If you request a lookup under "Z-80" the pro-
gram will inform you that there is no corresponding
entry in the master dictionary and will then list the close
matches to the entry you had specified. This makes it
easy to pick out the entries you want, The "sounds like"

algorithm may be a little generous in terms of giving you
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could use the keywords to establish the date, the type of
event and meaningful cross-indexes, The short form
entry need not be used. Here's an example:

some matches that aren't even close to whal you want,
but It's better to have too many than too few.

Actual retrieval from the data base is done by specify-
ing the keywords that you are looking for. Information
Master provides a Boolean expression input capability,
so that you can logically AND and OR your require-
ments, This feature alone sets it apart from the usual
data retrieval applications written in Basic, which nor-
mally do not provide this function. Furthermore, most
homegrown retrieval systems are limited in the number
of keys that can be stored or retrievedupon. There is no
limit to the number of keywords that can be associated
with each piece of information, so that the cross-
indexing capabilities are endiess.

Wow that you know what Information Master does, the
inevitable question arises. "What good is it?". Most of us
don't have large data bases of articles and books to
summarize, but we do have soma commonplace data
that could stand some organization, and there is the
occasional unique application that can benefit from a
program such as this, The manual contains some sug-
gestions in addition to data bases of literature, including
book collections, correspondence and recipes,

Taking recipes as an example, you can enter your
favorite dishes and document where the recipes are
located and what variants you have tried. Below is an
example of how you might organize these entries:

H-i
;S

*c' .»=,

10:00 Meeting with Joe Tyler. Discussed new appli-
cations program and suggested that Steve Linden
be appointed as user liaison. Tyler not sure about
Linden- will get back to me by 30 June.

i

‘K
MEETINGS/10/JDN/1 980/APPLICATIONS/
TYLER
*E
*Cfc ! '
1:30 Phone with C. Daniels gf Hairy Software Inc.
Determined availability of King Kong word
processing system. Version 1.0 will be replaced
in 45— &0 days. Field upgrade to exisling
licensees is for cost of mediaand manuals.

, :

‘K< r— 10/JUN/ 198Q/KING KONG /WORD PROCES-
SING
* E;; •— In this kind of example, Information Master can mana-
ge past or future appointments and to-be-done items,

With a little ingenuity, foliow-up dates could be coded as
part of the keyword area, so that an inquiry can tell you
almost instantfy what needs to be done by a certain
date. Anyone can appreciate the permanence of the
records and the ability to review a month's meetings or
all those held on a given topic or with a specific indivi-
dual.

In conclusion, Information Master is unique in its "cat-
aloging ' capabilities of text and is adaptable to a variety
of storage and retrieval needs, If yo^ don't need to do a
lot of field-oriented further processing with the retriev-
ed data and if simple list or console output is sufficient,
Information Master can do things that would other wise
take extensive custom programming or cost far more for
a generalized data base management subsystem. I think
that it compares very favorably to data managers like
WHATSIT and Selector III, especially considering the
price. This is not to say that it would replace either of
them; WHATSIT is uniquely capable in expressing hier-
archical relationships among data items, while SELEC-
TOR has a full range of report generation capabilities
that are quite powerful in themselves. I feel, however,
that neither of them could beat Information Master at its
own game, It doesn't resort to cute "artificial intelli-
gence'' conversations with the user and. depending on
how you set up your keywords, can represent hier-
archical pr relational data structures. It would be nice to
see some substring operators so that it wouldn't be
necessary to break up the year, month and day, and so
you could pick out subcodings like "CPU" from both "Z-
80 CPU" and"8030 CPU.'1 A negation operator would be
neat, too.Then you could say, in essence, "DINNER but
not FISH.”

But all this is quibbling, Information Master is a good
buy. has no apparent bugs, is reasonably well docu-
mented and is both easy and fun to use. It is available
from: Island Cybernetics, P.Q. Box 208, Port Aransas.
Texas 78373, tel: (512 > 749-6673, The cost is S37.50.

:

r *c
Chicken with walnuts in plum sauce
Bon Appetlt,July, 1980 Page 3,

‘Use 3OX more sauce than recipe calls for, Breast
moat a good substitute for thighs. Goes well over
fried rice and with pina coladas. Simple but impres-
sively good.

I r
r

*K
CHINESE/CHlCKEN/GINGEFt/HOISAN/WAL-
NUTS/DINNERf *EI
*C
Oven, fried fish
Better Homes Cookbook, page 260.

‘Season bread crumbs with parsley , bouquet
garni, parmesan cheese,dash garlic salt, tarragon,
basiI,orogano,or whatevercomestomind, 8-1 0min-
utes sufficient for thin fillets.

i1:

^ -

*K}-
FISH/DINNER/FAST
*E

Information Master 's short and long form output ena-
bles you to list just the recipe titles and the publication
or list your comments as well. Any number of entries
such as the ones above can be present in the raw text
file. Information Master provides the dual advantage of
randomaccesswith variable length records for the most
efficient possible utilization gf your disk storage If you
carefully standardize the usage of keywords you will
have no trouble retrieving whatever you want from the
data base. For example, you can specify " FAST and
DINNER,” "CHINESE and CHICKEN and DINNER,” or
something like CHICKEN or FISH and DINNER."

A totally different potential application is a personal
diary or a businessman's calendar, in this mode, you

>
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MODKOM
Oennis Thovsonr
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MODKOM is a set of programs that allows you to use

your computer to communicate with other computers via
a modem and the telephone system. Included in the
package areprograms that permit your computer to func-
tion as a local terminal to a remote computer system (or
in a conversational mode with another computer) and a
complimentary set of programs to transfer files between
computers. The programs are available from Data
Systems fnc. and aro written in 8D80assembly language
for the CP/M operating system.

These programs provide a general purpose CP/M
communications capability. AH input/output (I/O) from
the programs are handled by calls to the console, reader
and punch through the standard CP/M I/O BDQS entry
at 05H, This technique allows these programs to run on
any system using CP/M. However, the penalty paid for
universal applicability, as implemented in MODKOM, is
that you are restricted to a 7-bit plus parity ASCII format
for ail data transmilfed. This is not too severe a penalty,
for a couple of reasons. First, most information trans-
ferred by the average microcomputer user is text or
ASM files, and second, there is a technique for transmit-
ting 8-bit information (e.g., COM files) via the standard
hex format which converts each 8-bit byte into two
ASCII characters. The standard hex formal can be con-
verted back to 8-brt mtormation by using the CP/M
LOAD command.

The terminal program is called "Converse" and its
principal function is lo permit terminal-to-terminal com-
munication between two computers There are a number
of modes which can be toggled on and off by entering
specific control characters while in the Converse pro-
gram ( the control characters are not sent to the distant
terminal ). A set of control characters enables you to:
transmit a named CP/M tife to the dislanl computer
system; save all incoming information in memory and
subsequently wrile the saved information to a named
CP/M file; and send incoming information to the printer .

Control D toggles a full/half-duplex software switch- En
(he halt-duplex mode, all characters entered at your

terminal are echoed to your console. In the full-duplex
mode,characters arenotechoed locally, so if you want to
see the characters entered at your terminal, the remote
system must echo its received characters to you. (Most
lime sharing systems echo all received characters.) A
control G (Goodbye) returns you to CP/M.

Files transmitted while in the Converse program are
sent without any error checking and as a single block.
Therefore, the receiving end must be able to accommo-
date the entire incoming fife inmgmgry If no information
is to be lost. Large files transmitted in this manner will
have to be broken into smaller fiies and transmitted Indi-
vidually. Transmission ot large Hies is better handled by
the specialized file transfer programs called "Transmit '

and "Receive. 1"
Transmit and Receive are complementary,programs

tor transferring CP/M files in a block mode with error
checking. The command Iine syntax for bothTRANSMIT
and RECEIVE includes, respectively, the source and
destination file names, The Receive program must be
ready and waiting before the Transmit program starts to
send the data.Files are sent in 2K blocks with no hand-
shake protocol between the transmit and receive ends.
The sequence ot operations is as follows: the Transmit
program reads a 2K block from the file, sends an ASCII

" STX" {start of text ) and starts transmitting the 2K block
of characters. At the.receive end, the Receive program
detects the STX and reads the incoming 2K block of
information into memory. When the Receive program
hasreceived 2K characters, it writes them to disk, resets
its pointers and Iooks for the start of another block. Whtie
the Receive program is writing that 2K block to disk, the
Transmit program reads in the next 2K block and trans-
miisa predef ined number of nuI!s. The Reesiveprogram
ignores the nulls while waiting for the start of the next
block- This sequence continues until the end of the file is
reached. At the end of the file, the Transmit program
sends an ASCII "ETX" (end of text ) and a checksum for
the entire file. The Receive program detects the ETX,
calculates its own checksum, compares it with the
received checksum and informs the user if the transfer
was successful or not.
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This typo of file transfer sequence is an open loop
system, i.e., the transmit and receive ends tun inde-
pendent of one another . This imposes some constraints
on the timing of the data transfer to ensure that the
receiver is ready when the transmitter starts to senddata ,

in this case, the number of nulls sent by the transmit end
has be be chosen to allow sufficient time lor the receiv-

ing end to write the previous block to disk before the
next block is transmitted. If the disk systems at both ends
are similar, the time difference between reading and
writing a 2K block ought to be small. 50 the number pf
nulls required should be small. However , to be safe with
an unknown system, the instructionsrecommend setting
the number of nulls to 200 .

A pair of programs called "Unload" and "Hexcheck "

are included as utility programs tohandle non-ASCI I files
such asCOM files.Unload converts B bit informationinto
the standard hex tormat and saves it as a disk file. This file
can then be transferred by the Transmit and Receive
programs. The Hexcheck program reads'a disk file con-
taining a HEX tile and calculates the checksum for each
line of information. This intended as an error check on a
receivedhex f i Ie. A hex file canbe donvertedback to abit
information using the standard CP/M LOAD utility .

Ail programs are furnished in BOG0 assembly language
and can be assembled using either the standard CP/M
ASM or MAC. The program developers intend that you
modify your CP/M BiOS to incorporate the console I /O.
reader and punch routines to handle the CP/M 10SYTE
logical to physical device assignment . Also, your modem
status, input and output routines will have to bo inte-
grated into your BIOS- The documentation furnished
with MODKOM contains two sample BIOS listings as a
guid0 to the modifications required. I f you do not wan t to
modify your BrOS, a program called "Mkbios" is
furnished which must be assembled as part of eachof the
main programs. Converse, Transmit and Receive. At run
time Mkbios replaces your BIOS jump table console
related entries with jumps into Mkbios instead of your
normal console routines, Your modem I/O requirements
will have tp be incorporated into MKbics for this method
of operation.

Ef you modify your BIOS as instructed, there is a mode
available which allows you to put your computer into a
condition where it canbe controlleddirectly by aremote
terminal operating in the Converse mode. The remote
terminal then functions exactly the same as your own
local console. This mode is not available with the Mkbios
option.

You must know and be comfortable with assembly
language and your CP/M BIOS for know someone who
Is} to bring these programs up. The documentation
received was an early version and, while complete, was

quite difficult to decipher , fn talking with Fred Lepow,
who wrote the programs, we discussed a different
method of presentation fpr future documentation which
Should make it easier to understand.

i have used the primary MODKOM programs and they
all function as imended by the authors. My principal use
has been as an intelligent terminal on a time-share
system. Files havebeen successfuriy transferredboth up
and down without any difficulty. Some of the console
handling routines required modification for user con-

venience and these were passed along to the authors tor
consideration in future releases of MODKOM. Source
code is furnished for all programs so you can, of course,

add your own favorite features. One feature that I would
tike to see as standard 1$ Transmit and Receive callable
options from Converse so that large files can be trans-
mitted without having to worry about available memory
at the receive end. Also, in the normal Converse file
transfer mode, 1 would like to be able to interrupt the file
transfer at any point rather than lose conlral until the
entire file is transmitted.

These programs fill a definite need in the expanding
world of communications between micro computer
users. The approach taken by the authors was to stay
sfrictiy within CP/M conventions so Converse, Transmit
and Receive would be portable, without modification, to
any CP/M system. These are np-frills programs that pro-
vide a basic communications capability that should meet
most user needs. However, there are two areas that I
think could be improved— file transfer synchronbeation
and error checking- Although the open loop method of
transferring files works with relative safety and without
much loss of efficiency, it could be improved by imple-
menting a simple "hand-shake '1 protocol for each block
Of data transferred. For example , Ward Christensen'S
MODEM program in the CP/M User 's Group Library
sends one sector along witha checksum and waits for an
acknowledge {ACK ) from the receiving end before trans-
mitting the next sector. This solves two problems: The
receiving end can delay sending an acknowledge to the
transmitter until it finishes writing a block to di$k , thus
eliminating any synchronization problem between disk
operations at either end;and any transmission errors are
quickly detected so the sector can be immediately
retransmitted in file sequence. The MODKOM approach
of sending a single checksum for the entire file instead of
for each block probably works welt most of the time at
300 baud. However, it seems to me that block error
checking has very little , rf any, disadvantage and it cer-
tainty has potentially significant advantage.

MODKOM is available in 8 inch single density and 5
inch North Star disk formats. It can be purchased from:
Datastat Systems Inc., 631 B Street , San Diego, Cali-
fornia 92101, tel: (714} 235-6602. The cost is 160.00
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COMMX and MCALL
Two Terminal and File Transfer Programsje

le
G/enn A. Hart
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rt The growing interest in telecommunications with per-

sonal computers Has led to a proliferation of software
products designed to make the information interchange
easier and more reliable. Programs ana available for
almost any hardware configuration and offer many fea-
tures no! previously available. These two programs are
designed for use with a wide spectrum of systems run-
ning the CP/M and MP/M operating systems.

than that of the purchaser, or at least to maximize their
income from the dissemination of the full source code. I
have not seen the source , but Will Pierce of Hawkeye
indicates that it is heavily documented, with over 50K of
code assembling down to the 6K executable object file.
In any event, the buyer of the object code must specify
the hardware environment in which COMMX will
operate , including what I/O board wilI be used, Hawkeye
will provide two implemented versions to a buyer of the
object code version for the same $75 if both hardware
configurations are specified when the program is
ordered. GOMMX versions are available for a broad
spectrum of boards and systems listed in Table I. Docu-
mentation is direct and to the pornt( some might say a bit
sparse) and clearly indicates ho* to use the program .

if the PMMl or Hayes versions are used. COMMX
offers three init ia I options: answer , originate without dial-
ing, or auto dialing, if auto dialing is chosen, theprogram
dials a number input at the console and establishes the
connection, An interesting feature is that the program
works correctly wi th either 2 MH;or 4 MHz clock speeds
automatically; It determines the system clock rate and
adjusts internal timing loops.

}
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. ,i COMMX
OOMMX acts as an intelligent interface between a

personal computer and a time-sharing system, or
between two persons! computers. In addition to normal
'dumb terminal" communications with a host system,
COMMX handles file transfers both to and from the host
system it the system supports the standard X-ON/X-QFF
start/stop protocol. COMMX has provisions to route the
entire dialog with the host system to a local disk file for
later reference , allowing for "post-mortem" analysis of
the session.

As with most such programs, communication between
two personal computer systems requires that both
systems operate with COMMX. Full conversational inter-
communications are possible between the two systems,

as are file transfers in either direction. A 16-bit CRC
checking protocol is used as described later . COMMX
will operate with either CP/M 1.4 or 2,2 { determining
which version is being used and adjusting its operation
accordingly ) or with MP/M.

While the full source code for COMMX is available from
the supplier, Hawkeye Grafix [ 23914 Mobile Street,
Canoga Park, California 91307) for $250, most pur-
chasers will undoubtedly order the object code only ver-
sion which costs $75 , This is an obvious attempt by
Hawkpye Grafix to discourage purchase of the source,
which does allow for the configuration to systems other
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COMMX Avaitabfa Configurations1 1

Solid State Music 4SIO
1MSAI MIG and 2510
Micro-Da-Sys 4P4S
Della Products CPU board
Apple Z-80 Slot 2 serial cards
Apple D. C. Hayes Micromadem
S-100 D.C. Hayes Micromodem
Vector Graphics Bitstreamer 2
Industrial Micro Systems 440
Datapro I /O Master
SuparBracn
TR5-60 Modem
PMMl modem card
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Once the connection is made, the command mode
menu shown in Table II is displayed. Most of the modes
are self-explanatory. If the local mode is chosen, the

and terminal mode resumed without losing the connection.
File transfers from the time-sharing host use the

standard Control-S/Control-Q handshaking. A Conlroi-G
from the host is interpreted as an end-of-page indicator;
the ControFG is not entered as data but is automatically
acknowledgedwith a Contrcl-Q to continue the transmis-
sion, This method worked on three time-sharing systems
I tried; I gather these signals are quite standard on main-
frame systems, but this is no guarantee of universally.

COMMX automatically allocates the largest disk buffer
available given the user 's memory. When the disk buffer
fills up, COMMX sends a Control-S to stop the transmis-
sion, watching the line for a brief lime to pick up any
characters sent before the host stops transmitting. The
Puffer is written to a disk and a Control-Q sent to the host
to resume sending, if the host does not recognize (he
standard handshaking, the size of the file which can be
held in the disk buffer is about 50K bytes in a 64K system,
this is the largest file downloadable without loss of char-
acters in a non-handshaking environment.COMMX does
not determine the gnd-of-file situation; the user must
enter a Control-E to end the download.

Sending a file to the host works similarly. Whenever
the commands that are necessary to set up the main-
frame for accepting data are issued, the file to be sent is
specified and transmission begins, continuing until the
CP/M end-of-file marker Control-Z is encountered-
CGMMX prints a message to indicate that'the complete
file has been sent and the operator issues the necessary
commands to the host system to dose the newly input

Table II
COMMX Command Mods Menu

COMMAND MODE FUNCTIONS:

1} LOCAL MODE
2) TERMINAL MODE
3) COPY HOST TO LOCAL
4 ) COPY LOCAL TO HOST
5) CONVERSATIONAL MODE
fi> COPY COMM HOST TO LOCAL
7) COPY LOCAL TO COMM HOST
8} EXIT

menu in Table tif is displayed. In Local Mode several
choices duplicate standard CP/M functions without the
need to leave COMMX. This is quite convenient, since
these functions canbe executed while the connection to
the host computer is maintained, Turning console echo
off can be useful if high speed file transfers are being
made between two computers in the same room over a
direct three-wire serial channel and a slow terminal is in
use, or if a particular memory-mapped video display
system would result in lost characters on the communi-cations port while tho CPU is scrolling the display.Such
transfers can be made at speeds up to 9600 baud, and
Console echoing would obviously not allow such rates.
The newest version of COMMX (6.0) displays a period
for each 120 byte block transferred, which allows the
user to know that things are progressing during such
operations.

T

]

file,

Communication between two COMMX computers is
even easier and more accurate. The conversational
mode causes data keyed to be echoed to the terminal
and simultaneously sent to the connected system. Fite
transfers are similar to the host methods described
above except that file operations are more automatic and
aCyclic Redundancy Check16 protocol is used to assure
perfect transmission and reception.The program calcu-
lates an ASCII equivalent of a full CRC16check as used
in FBM 2780/3780 protocol and sends ACK or NAK
signals to indicate good or bad transmission/reception.
The program will re try up to seven times to insure
accuracy; after seven failures the operators are notified
of the probability of a bad line. If an entire file is trans-
mitted to its conclusion, it is a virtual certainty that the file
has been conveyed with 10Q% accuracy.

Tibia III
COMMX Local Mode Menu

LOCAL MODE FUNCTIONS:
PRESS A THRU H FOR DIRECTORY OR:r

1) COMMAND MODE
2) RENAME FILE
3) DELETE FILE
41LOGIN NEW DISKS
5} CONSOLE ECHO IS: ON
fl) TERMINAL MODE LOG
7) CTRL CHARACTER DISPLAY IS: OFF
Si 0 BIT DATA ENABLED

I

The control character display option is interesting, tt
causes alt received control characters to display as the
standard carat sign ( A ) plus the letter of the control
character . This can be useful in unusual situations to
determine what control characters are being transmitted.

COMMX allows direct transfer of full8-bit files, but only
if the serial board used supports more than the ASCII
minimum 7 bits and the board has been correctly con-
figuredfor such use, When set up thIsway, COM.iNT and
REL files can bo transferred directly,without the need to
use the supplied UNLOAD program toconvert the file to
HEX format.

Returning to Command Mode, normal terminal mode
operates in full-duplex mode only, which is usually the
desired method, As mentioned, terminal mode can be
exited at any time, local mode operations performed

100

MCALL
MCALL is available in two distinct versions, one for a

wide spectrum of serial boards and computer systems,
the other , designated AMCALL tor its automatic dialing
functions, specifically designed for either the PMMl or
IDS modem boards.A version for Hayes Microcomputer
Products boards is in development. The differences
between the two versions are much more basic than the
target hardware environment. While both function more
or less similarly, the standard MCALL is written in 8060
assembly language while the modem board version is
written in BOS C.

Bothversionsareprovided in Tullsource code. MCALL
costs $85 and AMCALL $95 from Micro-Call Services.
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less desirable than thenormal Big Buffer mode because
of the constant disk accesses and somewhat touchy
nature of the whole process.

MCALLalso offers provisions for loading under DDTor
SID, If a flag is set during assembly and the resulting
MCALL file loaded with DDT or SIDr a special escape
character will transfer control from MCALL to thedebug*

ging program used.

9655-M Homestead Court. Laurel, Maryland 20810. I
tiave never seena betterdocumented source listing than
the MCALL assembly listing. It is virtually a tutorial on
both good assembly language programming techniques
and how UARTS and telecommunications hardware
work. An indication of how extensive the comments are
is the tact that the source the file Is over 104K bytes and
produces an executable COM file of only 6K

The AMCALL version is a veritable " Rosetta Stone " tor
those not yet familiar with this excellent C language. Tim
pugh, MCALL s author , mentions that he was attempting
to verify the assertion that C could replace assembly in
systems type programming. AMCALL is a very positive
indication that is indeed the case. Tim also includes an
interesting discussion of the relative merits of C versus
Pascal and other high level languages. He focuses on
C's superior handling of pointers, and his arguments
seem compelling.

ion.
-“ie

G
ur;

Silly
~S-

ns
ain-
Jy. Table IV

Boartfs /Systems supported by MCALL

The following systems/boandsare currently supported:

1. TDL System Monitor Board (SMB)
2. Cmmemco TU-ART board
3. IMFO 2000 DISCO controller board
4. TEl Processor Terminal
5. JADE I/O Board
6. HEATH H-0
7. IMSA! MPUB processor board
8. Vector Graphics Bitstreamer II
0- SOON MIcrosNcefWordsmith computer)

10. AMD AmSYS S/6 Microcomputer Dev, Sys.

11. SD Systems SBC-100/200
12. SSM I/CM
13. Processor Technology (PTC) 3P+S
14. Digital Group System
15. Industrial Micro Systems IMS-440 I/O board
16 . TRS-B0 Model II wilh PST CP/M 2,2
17 . Godboul Interfacer II
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i J 3t I have never seen
a better documented source listing
than the MCALL assembly listing.

/ t is virtually a tutorial on
both good assembly language

programming techniques and how
UARTS and telecommunications

hardware work .
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MCALL supports a very large number of systems and/
or boards, listed in Table IV. By virtue of supporting these
boards, almost all UART's used in microcomputers are
also supported {Table V). The documentation explains
how to configure MCALL for a system not shown if the
serial deviceis supported; if not , Tim Pugh will configure
the unusual system for a modest fee.

When MCALL is invoked, a summary of the default ]

configuration is displayed and the user is given the
option of changing duplex mode, baud rate (if the serial
board supports software cjpntroFlafile baud rate},,
protocol, "list status" (whether received files go to the
printer orto a disk file) and the file name to be used In tile
transfers , Ail these factors can be changed during com-
munications as well.
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The documentation provided with each version is
excellent —detailed and informative. AMCALL is sold
configured for either of the modem hoards now sup-

ported and is ready to run as provided. Full instructions
on modifying MCALL for the user's hardware configura-
tion are provided: anyone with even the most rudimen-
tary knowledge of assembly language should have no
problem. All that is necessary is to set flags to indicate
the system clock rate, default duplex mode desired (the
default can be changed during operation), ihe number of
retransmissions allowed during transfers and the CRT
screen clear code.

In addition to these parameters, two other choices
must be made. Both versions ol MCALL offer a choice of
two buffering methods for file transfers. The norma!
mode is called 8ig Buffer, and works exactly like the
COMMX method; the entire TPA is available to hold
Incoming data - when this fills up , the host system Is,
paused while the buffer is written out to disk. Big Buffer
mode works perfectly with most host systems that accept
standard handshaking, and the user could patch in non-
standard handshaking characters into the MCALL source
if necessary.

If the host system doesn’t use any handshaking, the
Double Buffer mode may work. This mode requires the
host to send seven nulI charactersat the end of each data
line. MCALLmaintains twobuffers. Whileoneis fillingup,

the other is written to disk during the sending of the nulls-

This is dependent on critical timing, but can work. It is
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Table V

UARTS/USARTS Supported by MCALL

Intel 8251
Motorola MC6650
National INSS2S0
National ENSS402
Signetics 2851
Texas Instruments TMS5501
Texas Instruments TM56Q11
Various AY- ( 3.4.5H1013.1014,1015)
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MCALL offers several protocols. The standard X-ON/.
X-OFF (Control-Q/Control-S) is normally used for com-
municating with time-sharing systems, but an alternate
BREAK/RETURN protocol used mostly on Univac com-

puters is also provided. MCALL uses its own protocol for
transfers between personal computers, The protocol is
based on similar concepts as that used by COMMX but
has a few differences. A checksum system is used rather
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I
than COMMX'g CRC 16, which is simpler but not quite as
sophisticated. An article written by Tim Pugh for Dr.
Dobbs is included on the distribution disk ; it is very well
written and informative, teaching the reader about pro-
tocols in one painless lesson.

As with modem board versions of COMMX, the
AMCALL version offers the choice of auto-answer or
originate modes. An excellent enhancement is provided
in originate mode. A disk file ot commonly called
numbers is maintained, and when originate mode is
selected these numbers appear on the screen preceded
by a single letter . Simply entering the chosen letter wiJI
dial up the system selected, establish connection and
begin communications.

Once the user is satisfied with his initial configuration,
asummary of thecontrolcharacterssupport by MCALL is
displayed fsee Table VI ) . Note that escape characters are
used to communicate with the program rather than
normal control characters; this avoids problems with
Computers which intercept standard control characters
and thus makes them available for sending to the con-
nected system.

“break detect"and thus the BREAK keys found on many
terminals will not work .

ESC-C works with ESC-W to provide complete control
over tho receiver buffer. A normal receipt of the life
proceeds automatically, without operator intervention-
The ESC-C/ESC-W mechanism allows the user to set up
a receive fife, taik with a remote system, and write to disk
(or printer if the list figg is set) only those parts of the
dialog worth saving. Thus MCALL has a more flexible
logging system than COMMX since either compete
dialogs or only selected portions may be retained for
future reference.

ESC* A toggles the display of control characters from
the host on or off, while ESC-# allows the user to screen
out any such control characters. This can be quite useful
when first accessing a newhost system; if strange things
happen these commands can often isolate the problem,
and sometimes solve it .

The AMCALL version offers one additional command,
ESC-Z exits AMCALL and returns to CP/M without
breaking the connection. AMCALL can be re-entered
and communications resumed at any time. Regular
MCALLalso allows such exiting and restarting, but with-
out a special command for that purpose.

i

.
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Table Vf
MCALL Control Characters

Evaluation
COMMX and MCALL were tested in both serial board

and modem board versions with an Industrial Micro
Systems 440 f-O board and an -Qmnitec acoustic coupler
and a borrowed PMMI modem board. Over a dozen
CBBS systems, threemainframe hosts andseveral other
personal computer systems were contacted. Files were
transmitted inboth directions, logs kept, etc.

Everyone likes clear-cut winners? in confrontations,
and I would love to say program A is clearly superior to
program G, but this is simply not the case. BOTH pro-
grams worked perfectly. Any problems encountered with
either when communicating with a remote system were
always caused by inordinate lino noise. This noise could
sometimesbe seen during normal terminal communica-tions, but either program would make an accurate file
transfer with another persona! computer using the same
software even under such adverse conditions (some-
times with Quite a few retransmissions).

Thus the choice between COMMX and MCALL should
be made on other considerations . COMMX comes pre-
configured, is easy to use, and offers direct transfer of 8-
bit files. MCALL is more flexible and has a larger com-mand set , offers several features not available with
COMMX and is even easier to use. Given that full source
in either assembly language or C is available for about
the same cost as the object code for COMMX, and
MCALL is available for more systems,Iexpect that many
purchasers would opt for either version of MCALL.

ESC B
ESC C
ESC D
ESCE
ESC F
ESC H
ESC L
ESC P
ESC R

TRANSMIT A ' BREAK "
CLEAR BIG BUFFER (FILE RX MODE)
DUPLEX MODE SELECTION
EXITCUHRENT MODE
FILENAME SPECIFIEDFOR SUBSEQUENT TX/RXHELP - DISPLAYS THIS COMMAND LIST
LISTON/OFF SWITCH (FILE RX MODE )
PROTOCOL SELECTION
RECEIVE (RX) A DISK FILE FROM A REMOTE
DEVICE

ESC S SIGNAL (BAUD) RATE SELECTIONESC T TRANSMIT ( TX ) A DISK FILE TO A REMOTE
DEVICE

ESCW WRITE BIG BUFFER TO DISK (FILE RX MODE)ESC X X'FER CONTROL TO DDT (ASSUMES PROGRAMLOADED BY DDT)
ESC ? WHAT IS THE CURRENT SYSTEM

CONFIGURATION?
ESC ESC CONTROL CHARACTER DISPLAY ON/OFF

SWITCH

r

Issuing any of the escape sequences pauses the com-munication process and clears the screen to display the
command menu, The user can execute any sequence of
commands and return to communications without losing
the linkup. Several of the commands duplicate those in
the configuration dialog which preceded connection;
this allows parameters to be changed "on the ffy" if the
initial settings prove to be wrong.

ESC-B transmits a legitimate BREAK character to the
host. This is necessary since CF/M does not support

i
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A Diamond in the Rough1
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David Fiedler
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r OS-1 is a disk operating system designed to run on
minimally-configured Z-80 systems. To the user, it appears
very similar to the popular UNIX system, incorporating
many ot its features. Since OS-1 isn't a muTti-user or
multi-tasking system, it does not need special hardware
(or bank-switching as do Cromix and uNfX ( which are
other Z-8C based UNJX look-alikes). A further attraction
is the inclusion of a CP/M adapter , 50 that CP/M programs
can be run under OS-1 control.OS-1 costs 5249 (including
one year 's "software support '1} and is available from
Software Labs, 735 Loma Verde, Palo Alto, CA 94303.

Understanding The System
Since OS-1 was modeled after UNIX, it comes as no

surprise that the documentation also follows the UNIX
format, The OS-1 User's Guide is 3/4 inch thick (the
pages are not numbered in the normal fashion, again
UNIX style) and describes every command, system call,
and system concept, along with any particular fifes
involved, it is an extremely impressive piece of work,
and is less ambiguous than the corresponding UNIX
manual in several places, especially In terms of the
examples cited. Certainly it rartks as one of the most
complete and weii-organiied software documents in the
microcomputer industry.However, I do have some com-
plaints. In consciously sticking to the UNIX guidelines,
the authors sometimes get too attached to the UNIX
terminology (e.g., talking about ' dump tapes"}, are
unnecessarily terse, and can fall into the trap of giving
overly general examples. Also, like UNIX, pure luck is
necessary to find out certain minor, but important
details—like at what address to assemble yogr files.
[The answer is found in the section about the loader.)

An "Introduction to OS-1" was enclosed along with
the OS-1 User 's Guide. Although only 62 pages Jong,
thismanual provedanexcellent beginning towards learning
the essential concepts of OS-1. In fact , it is necessary to
read this and the expository material in the User's Guide
before you can make intelligent use of OS-1, This is
difficult to do. as it is tempting to piay around with the
system before exercising your brain. I managed to survive
this Crisis,but only because i'm familiar with UNIX.I feer
a very simple hand-hoiding guide is necessary for any
system this powerful-something that would literally show
you how to log in, tell you what to type in order to gel
certain results, and explain why you got the resuits. For
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nj Bringing Up Tho System
(f you have a CP/M 1 ,4 system, or can emulate one

(apparently only the BIOS routines are used, and they
expect strict conformance to standard single-density),
bringing up OS-1 is simplicity itself. Just run the OS32
or OS4B program under CP/M (depending on your
available memory), insert the eight inch OS-1 disk,and
press any key, The OS-1 system doesn't care if you are
running exactly a 39K or 4SK CP/M system, as long as
you have enough memory; however, any memory over
J0K will not be used. No memory map is provided with
OS-1, so it is not clear where everything goes. It just
runs merrily along.

Three disks are included, one of which is in standard
CP/M format, and contains the special OS boot program?
mentioned above, the source cade for certain parts of
the OS-1 system, some library files and a loader The
other two disks contain a runnable 03-1 system and
many utilities.
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many people, it is not enough to describe what the
commands do; it helps to be shown.

When06-1 comes up, you are the "super-user " in the
WIZARDS group {no. there is no ADVENTURE game on
OS-1 — yet). The super-user hasall sorts of special access
rights anc powers, and can get into big trouble very
easily. In particular, il is the super- user who has the
capability to authorize new users, delete and edit special
system fries, and bypass virtually all file permissions,
However, this power is very easily abused by a new
user. My suggestion to Software Labs regarding this is
lo change things so (hat the beginner togs in as a normaluser. You can stifl become the super-user at any time.

been the cache routine bug that had laid my disks low.
They did not mention whether or not the bug had been
fixed. Unfortunately, (this is not completely clear in the
documentation) the backup program cannot be used to
back up only one disk drive, even though the program
prompts lead you to believe this can be done. Therefore,
it isn 't possible to back up OS-1 on a single-drive system
with the programs provided. It was disheartening, also,
to find out it had taken five weeks to just copy a few
disks.

In fact, it is not possible to run OS- 1 on an unmodified
CP/M 2.0 or later, which includes MP/M also. The reason
ties in the sector blocking/deblocking algorithms present
in these new versions, which permit certain disk write
operations to take place without actually writing to the
disk. What must be done involves patching your BIOS to
fool it into thinking that all disks writes are TYPE 1 (write
to directory sector- see page 34 of your "CP/M 2.P
Alteration G uide"). If this means little or nothing to you
there will be muchgrief before you ever get OS-1 running!
After discovering this remedy , however, I was able to
run OS-1 with both disks, and without crashes.

I

Backing Up Th« System
The disks I received were quite scratched on the

recording surface, although the envelopes and outer
jackets were in perfect condition. I suspect Software
Labs is using some very old disk drives. I was able to
read all three disks, although one was definitely close to
being unsalvageable. I have found that banging the side
of a disk drive while it is having trouble with particular
disks will enable il to recover - sometimes,

Due to some peculiarities ir> my system which prevent
me from using a “normal" single-density CP/'M disk as a
system disk. I was originally farced to pretend, as far as
OS-1 was concerned, that I only had one disk drive, This
also meant that I was unable to back up the distribution
diskettes, since the two QS-1 disks are not in normal
CP/M format , A sheet provided with the system advises
the user to use a "raw disk utility " rather than CP/M s
PIP to perform the backup, but none was provided,and I
didn't have one that would let me back up on one drive.
When I got the system up. t tried to use the OS-1 backup
program. As a result, the system eventually crashed,
leaving me with no working disks,

Running Tho System
OS-1 generally runs as advertised, After using CP/M

on your machine, it is nice to see a system thal "learns1

what you are doing, buffering your most recently used
data in RAM to avoid extra disk accesses. It is possible
to run several commands sequentially in this way. and
(of course) the response time improves greatly when
the system knows about the buffering. Some of the
programs seem to lake ronger to run than their size
would indicate; this is probably because they have to
traverse 06-1's tree-hke file structure. It ie hard to reconcile
certain utilities' size with their functions— for instance.
PIP is only 3.5K, while STTY [which simply sets up
certain modes for tho console terminal) takes up 13K . I
suspect that some of the larger programs were written
in C or Fortran,rather than assembler .

The system jndeed looks like UNIX. The chret differences
are in some of the special characters used:

i
r

i
I

/ / you have a CP/M 7.4 system,
or can emulate one,
bringing up OS-1 is
simplicity itself .

}

UNIX OS-1
I

Prompt
Directory
Argument or Switch

So a typical command line, asking for a "long1 or
"detailed" directory listing would look Tike this under
UNIX:

$
/

/At this point,Iwas forced to call Software Labs. Without
revealing my secret identity as a klutzy software reviewer
for Microsystems . I explained what happened. Theconsensus was that l had run across a known (kr wn to
them, anyway) bug in the cache routine that controls the
updating of the disk, This made some sense in light oT
the particular way that the system crashed, and they
agreed to fix up my disks and make backups for me incase Ibadmore trouble.They suggested thatIsend the
disks back , and they would return them as soon as
possible, UPS Blue Label, C.O.D, To prevent even furtherdetay, f sent $6 to prepay the postage, Then I waited for
the swift return of the disks.

i

£ 1s -1 /u&r/src/cmd
while the equivalent command for OS-1 would be'

-«» list ;usr:src:cmd: /d

Although Software Labs feels it adds identity to 05-1
by using this syntax, I personally think it could avoid
confusion if they went along with the UNIX conventions,
perhaps by making the characters in question could be
made user-modifiable. In any case, redirection of input
and output to any device or fire is supported , as is
pipelining between programs ( done by using temporary
files). These features, along with the hierarchical file
structure, are among tho most useful and desirable in an
operating system.

Andl Waited...
Five weeks later, I received the disks, the backups

they made, and a letter which implied that it had nol
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There are 68 commands associated with OS-1, com- In the process of looking through the various files,
printing out listings, logging on. and being super-user. I
noticed funny things happening. An entry tor a new user
would be created; it could not be deleted. The rmuser
(remove user) program for doing this would not work
properly, so I finally gave up and edited the user file
directly. The system,however, prevented me from writing
on this file, even though I was the super-user and
supposedly could bypass alt file permissions. So I tried
to test the disk —perhaps there was a bad sector, Running
the "badblk" program, with the /1 switch set as shown in
the manual, would list out the bad areas of the disk.
Instead I was told I had a bad switch. This same sort of
problem cropped up in various other utilities,andI was
continually frustrated when things didn't work as they
were shown In the manual.Sometimes the switches in e
given program would respond toupper case,even when
lower case was shown in the manual.

Certainly the many prompts are hetpful in telling you
where you are going wrong (with the possible exception
of That commanddid nothing”), But theproblems faced
in trying to work with OS-1 have, for me, outweighed the
nice features. The system seems to be carefully thought
out, yet the implementation is lacking.

In a phone conversation withJohn White,president of
Software Labs, I was asked to note in the review that
OS-1 was purchased from the original owners [a company
called Electrolabs,now out of business) and is currently
being supported completely by Software Labs. I was
told that Software Labs was writing their own C compiler,
that OS-2 (multi-tasking) was coming along, and that
they were working on OS-3 for 16-bit machines. Also,
the new update for OS-1was on schedule, and in fact he
had the first draft on his desk.

Over three months later , I have not heard anything
about the promised update, the compiler, or even the
cache bug fix. I believe the people at Software Labs
have thecapacity to develop fine products,but it sounds
to me as If they are moving ahead before frey finish
their past commitments. OS-1has not been finished yet,
andIcan't recommend it until it has been,

prised ol 28 intrinsic commands built Into the system (as
opposed to five in CP/M 1.4), and 56 executable program
tiles. Several reasons exist for this disparity:

1 . Certain programs (the commands line interpreter,
or "sheli"; the debugger,and the CP/M adapter) exist as
three separate files, and the appropriate one is executed
depending on available memory. This decision, however,
must be made by "linking" the name of the file you wish
to execute to the correct size program for your system.

As such this is not even mentioned in the manual, and
can leave you with the impression that you have much
less memory available than is actually the case —especially
with the CP/M adapter, it would be better if these files
were relocatable, so you would only need one, Also,
"login" appears both as an executable file and as an
intrinsic command, implying that the file portion is needed
to execute.

2, Some programs listed in the manual arenot included
on the disks (i.e., find and lead ( a UNIX-type editor )).
These programs 1 would classify as 1 missing.”

3.Some programs included on the disks are not listed
in the manual. Aget. aput, bget and bput seem to be
command files ( similar to .SUB files on CP/M ) for
transferring data between CP/M and OS-1. If this is truly
their function, a little explanation would be helpful. It is
not clear whether they were ever meant to be included,
as they reference directories that do not exist on the
distribution disks. Also,a bit of imagination is necessary

to discover that the documentation for "sdcheck" (small
directory checker?) is included with "dcheck."

Getting Annoyed With Th* $yitcm
The trouble with the large number of utilities is that it's

difficult to exercise them properly.Both disks are rather
full, and you quickly run out of i-nodes (somewhat akin
to directory space in CP/M) when attempting to add
users, test files, or the like, While the ‘'inil" program is ail
that you need to create a new usable disk for OS-1.I
couldn't discover how to make a new system disk that
would boot.Iwas unable, therefore, to put together a set
of disks that had enough room,and utilities, to do what
might be considered "useful work,” This was made more
difficult by the condition of the utilities themselves, as
well as the warning Software Labs includes, "files currently
included will not be compatible with later equivalent
editions." In fact, the "loader will not load files produced

Trademarks-' OS-7 is a trademark of Software Labs.UNIX
is a trademark of Bell Laboratories.Croreix is a trademark
of Cromemco. uNix is a trademark of Morrow Designs,

by itself ," At least they warn youl
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The BDS C Compiler
David Fiedler

i

In the past few years, there has been a great deal of
interest in the C programming language Proponents
claim; C is everything Pascal should have been, critics
Sneer that its syntaK is too cryptic (and sometimes call it"C" withquotation marks, a$ if it weren't quite legitimate),arid software houses write compilers for it.

C will always be associated with the UNIX operating
system,because one of UNIX's special features is that it
is easily maintainable. It is easily maintainable because
it is written in C. A slightly less well known fact is that C
was developed to be a suitable language in which to
write UNIX. C is, therefore, a high-level language capable
of the efficiency necessary for writing serious system
program It does not have either the strong type-checkingor the addressing constraints of Pascal Programs writtenin C are highly portable between machines having C
compilers. All this makes C just the kind of language
useful to serious microcomputer users — that 's how Cended up running under CP/M.

There are three C compilers that have been generally
available to the CP/M user:

users group, you should take a serious look at BDS C.
The "full language" clause above deserves some

explanation. Unlike other popular languages such as
Basic , there is a published standard for C IAppendix A of
The C Programming Language, by Kernighan and Ritchie.
Prentice-Hall, 1978). So it is easy to determine the extent
to which a given C compiler supports the language. Gut,
similar to Pascal, the language definition does not mention
I/O lacilities (though a standardI/O library is defined by
Dennis Ritchie in the UNIX documentation) Since most
C programs need to do some kind of I/O. portability
suffers if the supplied I/O library does not follow the
standard.

J

if you absolutely must have a
compiler with the full language
capabilities of Version 7 UNIX,

then only the Whitesmiths compiler
will satisfy you .

> Small-C
BDS C

J- 15 by Ron Cain
$150 by Lcor Zotman, BD Software

Whitesmiths C $600 by Whitesmiths,Ltd.

r

1 What does all this mean? Let 's take the archetypal C
program, the first one mentioned in the book:
main / i

These compilers represent a wide range of price andcapability. This software review deals marnly with the"mid-priced" model, the BD Software C compiler ( BDS
C), comparing it to the other two when appropriate.

In almost every field of endeavor where a purchase is
involved, the question, "Wh'igh should I get?" comes up.
The answer, as usual, is "What do you want lo do with
it?" If you just like to collect compilers, or enjoy fooling
with them, then Small-C is a bargain. The Small-C compiler
is completely written in Small-C, and the source code
for both thecompiler andthe run-time library is includedfor $16. If you absolutely must have a compiler with thefull language capabilities of Version 7 UNIX, then only
the Whitesmiths compiler will satisfy you.

However, if you are looking for an affordable compiler
that is easy to use, produces respectable code, is usablefor systems programming, and is supported by an active
106
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Of the three compilers studied, this program will only

compile "as is" on BDS C. due to diflerences in the
supplied I/O libraries Similarly, differences in names
and calling sequences of other Iibrary functions prevent
typical (i.e. copied out of Kernighan and Ritchie) C
programs from being cumpiled on Whitesmiths or Smait-
C without A certain amount of editing and rewriting.
While 60S C is not totally free from these restrictions, it
is more amenable to running programs strnighl from the
book .

i
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numbers would help greatly) table of contents Is Included.
These manuals are completely tacking in readability,
and detract from the product as a whole,

This is extremely important because it is impossible to
iearn C without writing and running programs in It, and it
helps to start with the examples in the book.

i

J General Comments on BOB C
One reason for BDS C’s speed of compilation is that,

unlike the other C compilers, it does not produce an
assembly code directly. This could be a factor if you
must trace throughprogram execution;you won t have a
listing to guide you, Generally, though, the code generated
is straightforward, and can be followed with DDT. If you
have Digital Research's SID debugger, you can use a
loader option under BDS C to write out a symbol table to
disk. This aids debugging. The loader also will allow you
to create ROMable code, and overlay segments. This
means that you can write programs bigger than available
memory, and bring extra segments in when needed.

Documentation
The Kernighan and Ritchie book is best for introduction

and reference, but still does not serve all tutorial needs.

So the compiler manual will become your constant com-

panion.
EDS C comes with a 72 page user 's manual written in

a clear , personal style. There is no index or table of
contents, but the manual is separated into logical sections,
What the manual lacks in formality , it makes up for in
hints, short tutorials, program examples, and pithy
comments, on software in general. Leor went to the
trouble of getting the entire manual typeset in genuine
Bell Labs style, which helps readability greatly. You are
expected to be famifiar with CP/M, C, and things like
hex and bytes — but this knowledge is not necessary to
use the compiler.

Small-C comes with an eleven-page user's guide, which
is more than adequate. It clearly explains how the function
calls work, what the compiler's limitations are, and how
to work the compiler itself , It 's all you really need to sit
down and get started —one part walks you through a
compile-and-load session. No index here either, it 's really
not necessary.

Whitesmiths C comes with two1/4 inchthick reference
manuals. It 's hard to describe the style of writing; the
word 'terse" does not quite do it justice. The authors are
fond of using their own definitions to help explain how
the functions are supposed to work, a habit which can
confuse the reader.

The explanations of almost every subject are included,
but they are often hard to find, extremely cryptic once
found, and sometimes inconsistent, An index is absolutely
necessary, but only a totally inadequate (I feel page

l

Most of the limitations of BDS C
are due to its restricted subset of the

language, and to the way
CP/M operates.

r

t
Functions arc stored in a relocatable format, and are

kopt together in larger "library" files- An interactive librarian
program is included, which lets you create new function
libraries and change old ones. When I found a bug In
one of the library routines, this let me simply replace the
old one with the new improved version.There is a section
of the user's manual about the format of these relocatable
files , for those who wish to write their own in assembly
language, and a macro library to help even further. Of
course,any C function can become part of the library by
just compiling it, and using the librarian.

The compiler does some optimization ( for speed or
size— your choice). Also, il you are using a ZSO processor,

Ihis fact will be automatically sensed, and block move
instructions will be used when appropriate. Ihave found
that BDS C generally produces the fastest code of the
three compilers.

If you write programs for sale using their compiler ,

Whitesmiths will expect you to pay them royalties because
you will be distributing parts of their run-time and function
libraries along with their code, Leor Zolman has specifically
declared that none of this sort of thing is necessary with
the BDS C compiler And the entire Small-C compiler is
in the public domain.

>
f

What About Tiny-C?
Conspicuously absent from this issue is a review of

the Tiny-C Two compiler from Tiny-C. The company
had furnished us with a review copy of their package
and we arranged for the review with an individual who
very regretfully failed in his committment. We then
asked Tiny-C to supply a second copy for another
reviewer who still has not completed his review.We re
hopeful that we will be able to furnish you with this
review in the near future. The Tiny-C people certainly
have been cooperative in supporting our reviewing
efforts, and we feel most guilty since they were the
first tp supply a review copy of a C compiler , and will
be the last to be reviewed

l would therefore like to point out that Tiny-C Two
does support the redirection features of Unix C which
are missing from the Small-C and BDS-C compilers.
Further , il supports 32-bit integers (compared to only
seven in BDS-C) and hence is viable for scienlific and
business applications. Also, the full source code is
included with the $250 price (manual alone is $50) and
a 20% reduction is given fo owners of the older Tiny-C

—Editor

t

i

Nobody I* Perfect
Most of the Iimitations of DBS C are due to its restricted

subset of the language, and (o the way CP/M operates.
BDS C does not support float , long or double types;

static or register storage classes; initializers; blocks, or
parameterized defines. Externals are handled like
COMMON in FORTRAN; there are external variables,

and no external keyword. There are other differences
covered in the manual, but these are the major ones.One interpreter
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How important are these missing features? It depends
on the type of the work you plan to do. While the tack of
floating point might leadyou to assume that you couldn't
write any business or scientific programs, this is not
quite the case. A floating point package is'included with
8DS 0, which lets you work to approximately seven
digits of precision, it does work and is not terribly hard
to use, but it is rather slow.You wouldn't want ESDS C if
you intend to write an Accounts Receivable system.

initializers are a convenience only; several functions
included let you initialize variables in the code. External
storage can often be used instead of static, and there is
now a "long" package available from the BDS C User's
Group. Generally, long variables and static storage are
the only things you will really ever miss for system-type
programming.

You might still be wondering if there would be a limit
on your creativity. Currently, you can obtain the following
types of programs, all written in BDS 0:

Adventure
6800 and 1302 Cross-Assemblers
A text processor
A file comparison utility
Extended Directory Listing
The Game of Life
A disk "zapping" program
A fuli-screen text editor
An intelligent file transfer and communication?
package

One ot the attractions of Whitesmiths produel is that
redirection to/from files and devices is supported as an
UNIX. This is done in their run-time I/O library, and is
one reason why programs written in Whitesmiths C tend
to be somewhat large. The ideal situation is to have this
facility in the operating system.

Do You Want to Own It, or Ju«t Us* It?
In my opinion, the usefulness of a piece of software is

in part measured by its speed and size. If you intend to
use a programoften—an editor or compiler, for example-i!
will become a burden if the time needed to use it is loo
great. !compiled the simple C program listed above with
all three compilers fand on UNIX just for comparison),
making changes as necessary. The results are listed in
Table 1 .

I

TabJ*1i

miniLHci Mtv»l cod*to coiripltfi , (HDtrtifd tint* t4
COHPULEA ainfc , #rnl lud (bjrtHj protflifft ilzi aitaiU!

msc
Srr.BlI-C
VVhhc&rnilhS-
UNIX '

|2D uS*rsl
UN:*(oplimiiedl
UNIX
[Single TrSfirl

<m.i
? .42 0
4 LK l

34 ? fi23CH
3200

B4

4 244
2B 5 1
?0l 02 1 0

1 20 1 024 be

0:1 ? 41&42C I .a

The intent of testing such a simple program was to get
the minimum times and sizes (due to the size of the run-
time package) possible for each compiler. Be assured
that compile times can increase considerably for even
slightly larger programs.In the case of BDS C, the entire
compile and link process was faster than the assemble
and load alone for Smail-C (done by the standard CP/M
utilities). This means that BDS C can give you executable
code more quickly than if you wrote the equivalent
program in assembler. And it is usually much faster to
write in C than in assembler.

While repeated compilations are no substitute for careful
program design, it is maddening to wart many long minutes,
only to find that you made a slight error , Then you have
to edit and recompile. I first began programming in C
with the Whitesmiths compiler and much slower disks.
The frustration level was so high that I gave up C altogether
for several months. Using this compiler also necessitated
doing all sorts of hardware modifications to my system,
so I could make ROMs disappear and have enough
memory to run it. Even now, 1 am looking for a way to
make my Zapple monitor respond to the PHANTOM bus
signal, so I can squeeze out another 2 K of RAM.

When I got Smgll-C, I was favorably impressed by its
speed and error reporting, but the severely limited subset
of the language and I/O facilities frustrated me again.
The simplest programs available had to be completely
reworked to fit the Small-C format, and '

I found myself
spending more time working around the compiler than
using It .

BDS C changed the whole picture. I was able to write
programs the way I wanted, getting fast results. When I
made a mistake, the compiler was able lo show me how

)
One of the atfraef /ons of Whitesmiths'

product is that redirection to/ from
files and devices is supported as

on UNIX .
r

, J
With the exception of the last two products mentioned

( which are commercially sold under the names MINCE
and AMCALL), these useful programs, and others like
them, are available free from the BDS C Users' Group.
And apart from the editor and the Life game, none of the
programs appear to run slower than an equivalent
assembly language version might . The point is that BDS
C provides a viable subset of the C language.

While not a limitation of BDS C, it should bo noted that
CP/M is not exactly like UNIX. On UNIX, you can redirect
input so that a program which expected input from the
console could get that input from a file instead, without
changing the program. Similar redirection is possible for
output, in fact , any device could be treated like a file for
this purpose. CP/M, of course, doesn't have these features.
For this reason. BDS C programs which calf the g*tch*rfunction (used frequently on UNIX for reading files as
above) will get their input from ihe console only, File I/O
must be done deliberately. SmalHC works in a similar
manner .

j

i
i

i

i
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and where, inunambiguous language. Within days, i felt
comfortable enough with the documentation provided
to contact LeorZolman telling him l thought I had found
an obscure bug in a library routine. By the time he had
called me back with the fix. I was able to fix it myself ,

and install the new version in the function library. This
was only a matter of an hour or so. The importance of all
this? I coulddo these things because the entire function
library is Included on disk in G source code form. Not
only that , but the run-time library is also included (written
rn SOBO assembly language}. This is invaluable material
lor learning more about how the functions work, as well
as having a lot ot good C code to study.

Bugs? After looking through issues of Lifelines , which
lists bug reports and new versions of both BDS C and
Whitesmiths, 1 found that Whitesmiths tends to release
versions at longer intervals. Both compilers had serious
bugs reported (crashes,incorrect code, etc,). This means
(hot you would have longer to wait for £ fix it you own
Whitesmiths.

Now. what about updates? Since you get the source
tor much of what is important in the BDS package, it is
possible, in many cases, to gel bug fixes in source form
as I did And disk updates for the whole package are
available for Sfl from the BDS C Users' Group.

In the case of Whitesmiths, things are a bit more
complicated. I got an early version of their compiler
( t .i).and received one " free" update, for which I had to
pay a $30 "media charge. f Now, As the proud owner of
Version 1.2, ( find in Lifelines that this version has such a
multitude of serious bugs that immediate upgrade to 2.0
is recommended. The only problem is that an update
Irom Whitesmiths wouldcost me a 5200 fee (plus another
530 media charge).

Hot—1. All CP/M times were obtained on a S9K 3 MHz Z-SO
based system running double-sided, double-density 0"

floppies.
2. Times for BOS C were dona or a singla-density

di&k, and so are probably 20% hlgha* than they would be
otherwise.

3. Whitesmiths compile alone {ail three passes! rook
about 1 3D. Ths rest was spent in loading ( this loader is
notoriously slow). Note that large site of run-time package
reflects additional UNIX-like capabilities .

4. Sizes of executable coda ( .COM files) wore calculated
by the number of records, so each could be as much as
127 bytes too high.

5. The string being printed lakes up U bytes Itself,
whichis included in the totals tor actual code generated.

6- UNIX limes were obtained on a PDP-11/70 running
UNIX Version 7, with two 176 MB hard disks. The ideal
home system.

7. PDP-11 code wa3 used tor code sizes on UNiX.

Notice also the difference in compile limes between
average|20 users] and no | 1 user ) system loading.
UNIX is a trademark ot Bell Laboratories.

PDP-11 is a trademark of Digital Equipment Corp,

Wh*r* To Find Them
BDS C Users'Group

409 E, Kansas
Yates Center, KS 66703

Membership is 510/year domestic, 520/year
foreign, This brings you regular newsletters. You
don't have to join to buy disks, at $B apiece for 5
1/4" or 8" size. In the future thiis group hopes to
support other C compilers but currently they only
support BDS C,

Whitesmiths. Ltd,

P.G. Box 1132
Ansonia Station

New York, NY 10023
( 212) 799-1.200

TheC compiler requires 60R CP/M at a minimum. .
Version 1.2 was reviewed.

Final Words
A good analogy for these compiler? might be to compare

them to items with similar price relationships:
For 515 or so, you can buy a cheap camera, and take

property exposed, slightly fuzzy pictures at an average
distance. You don't have to be very committed to
photography to be able to use or afford one of these.

For maybe 5150, you can find a high-quality 35mm
SLR camera, which can take professional quality pictures.
It will be more versatile, and will give you a great deal of

(source for BDS C)
Lifeboat Associates
1651 Third Avenue

New York. NY 10028
(212) B60-0300

Version 1.43 of BDS C was used lor this review.
System sue: 3£K CP/M minimum, 46K recom-
mended.

Lifeboat distributes BDS C and Whitesmiths. The
update tees may be a bit bettor than directly from
Whitesmiths, and they self software in almost any
format you can name.

enjoyment. While you don't have to use it to potential, it
is nice to know that the user will almost always be the
limiting factor in its performance.

Finally, you can spend 5600 and gel one Of the most
well-known and respected models, the kind all the "pros"

use, You can impress your friends with bow much it cost,
and you might just take some good pictures with it. Try
to take good care of It. for if something goes wrong, it
wifi probably gogt more to fix than the purchase price of
the 5150 camera. It might be a bit harder to use, and
have its own peculiar problems, but that can be expected—
it's special, remember?

Unless you must have floating point and statics (and
have a very ffl&l disk system with lots of RAM), t suggest
you buy BDS C if you want to use a C compiler on

The Code Works
P.O. Box 550

Goleta, CA 93017
Version N was used. No recommended system

sizes are given, but the compiler itself takes 22K.
and it was developed on a 4QK system with a
single mini-floppy.CP/M.
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An Introduction to the C Programming
Language — Part 1

I

r~
I

David A. Cewirtz

r
An introduction to the C language and reviews of four

popular microcomputer implementations

C is the language that was developed after B. Although
Its name isn't very Original, the C language is a highly
versatile programming tool, C cannot be classified either
as a "higher" or a "lower” level language. Probably the
best classification would be a low-level, higher level
language, It has also beencalled a systems Implementation
language.

C has many of the higher level control constructs,
such as while loops, if-else conditionals, and block struc-
turing. C also easily manipulates machine-related data
types such as the byte with operations like bit-wise shift
This combination makes C very useful for programming
operating systems, languages, and utilities, it can also
be easily used for other applications as well.

C,originally developed at Bell Laboratories, has evolved
from the BCPL language created by Martin Richards,
and the B language written by Ken Thompson for the
first UNIX operating system. It shares many of the features
of both BCPL and B, although where they concentrated
almost exclusively on machine words,, C has been
expanded to include larger integers, characters, and in
some implementations, floating point numbers. In addition,

the syntax is different between BCPL and C. C also
borrows many ideas, like the typing of variables, from
other languages including ALGOL, Rascal,and PL/I, The
most noted application of C was the development of the
UNIX operating system for the PDP-11 computer.

Unlike Basic, C Is a compiler, not an interpreter . This
means that once compiled, programs run much taster
because the statements in the program do not have to
be retranslated into machine code each time they are
encountered, which can become a very time consuming

operation. In addition, the resulting object program that
is run takes up much less space because the Interpreter
does not have tobo resident in memory while the program
is running.

C does not have the line numbers used in most versions
of Basic, instead, aC program is organized into manage-
able routines called functions. These functions, combined
with the ability to make compound statements, make
programs very straightforward. Wherever a simple state-
ment can be used, a compound statement can be used
there instead. For example, in the following "b=9" is a
simple statement:

if < fln=5) b=?j

Any group of statements, enclosed in brackets " " and
“ ", can be substituted for that simpIe statement:

if ta==5 >

;;T
r

r
<
t?~? ;
C=3 A;
if (count<B> ++countj

The operators and "++"will be explained later.
These compound statements have a recursive definition.

A compound statement is a statement containing other
statements. Any of the statements inside a compound
statement can also be a compound statement . This very
powerful way of using program control statements allows
programs to be "block-structured.11 1 will not argue the
relative merits Of structuring,save that it makes programs
easier to design, and clearer to debug and understand.
This same block-structuring construct can be found in
ALGOL and Pascal,

Functions are usually small, stand-alone subprogram
segments of the main program. They are similar to the

*
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j . while (expression) < statement >

While a given condition is true, do something until
that condition Is no longer true,

do < statement > while (expression)
Do something while a given condition is true. This
differs from the while in that the condition is checked
after running through it , not before.

for (expr1; expr2; expr3) *< statement >
This works somewhat like the Basic FOR statement.
It controls looping through a statement by evaluating
three expressions. The first expression is evaluated
Once, then as long as expri evaluates to something
other than zero, the statement Is executed and
expr3 is evaluated. This could be seen as:
for Ci n ; i ! = j/ 3 l ++i> <stat&«snt>
which says "for I becomes n, until i equals ]/3, do
the statement , and increment i. ' The symbol "++"
is an Increment operator which wilt be examined
later.

goto < identifier >
Branch to the iabe) specified by < Identifier > ,

switch (expression) < statement >
This can be seen as a very powerful ON-GOTO
statement. It evaluates the expression, and if it
matches any of the cases In the statement, it will
execute from that point. A break statement will
return control outside of the block. For example:
pr intf < "What is your choice? 11 ) J
getchr (choice ) }

This will get the choice for some set of options.
Toupper is a function to convert lowercase alphabetic
characters to their uppercase equivalent. If "B”

was chosen, the function called reboot would be
executed. When it finished, the break would be
encountered which would return control outside
the switch. If "2" were chosen, the screen would
be cleared, and If none of the options listed were
chosen, the error message would be printed

In addition to the statements a^ove, C has a few very -

powerful operators. Unary operators are operators that
do an operation to a single piece of data. The following
is a list of the C unary operators. All of the operators
return a value to some expression. For example, in
Basic, -X does not mean negate X , but rather returns the
negative of X to a specific expression.

Poifitair to nmi.
fha vain* i* t f r m vain* o* tha otijact currantly

pdifit«cs t- C. by tlftrir

Basic gosub statement in that when they are called,
control jumps to them, and at the end they can return to
where they came from, That is the only similarity. In
Basic, all variables are global. If a routine to position the
cursor on a terminal at X and Y coordinates was used in
Basic, it might look like this:

330 REM Position Cursoret A and B
34 D
3S 0 y~E!
360 COSUB 5000

,

^999 -REM Direct Cursor Addressing
50 0 D PRINT CHR*( 27 )+"=,,+CHR* £ 32+Y )

+CHRSC 32+X ) J
5010 RETURN

You would not be able to use X and Y for anything but
that routine, and would have to assign the actual values
A and B each time the routine had to be called. In
addition, you would have to remember that 5000 was
the cursoring routine. The same thing in C would be the

i

I

call:r cor sor < a ,h);
which is much clearer to understand. The function would
be:

cursor(K,y)
C
outchr < 27 ) t
outchr ( ' = ' )

outchr ( 32+y ) (
Outehr ( 32+^ ) ;

r*

Outchr is another function which puts one byte to the
screen. Once the cursor function isknown to be working,

it can be put aside and ignored, save to remember to
use the function cursor(x .y) whenever it might be
needed.

C makes very extensive use of the function feature.
The C compiler can be relatively small in terms of reserved
compiler operations, and all extraneous operations can
be custom designed to fit a user 's needs, in fact, C does
not have any defined I/O, rather it consists of machine
language functions to be called when needed, With
functions, programs are very simple to modify. For
example, if a new terminal were to be used, all that
would be required would be a change in the function.
The program remains the same.

Most C compilers come with a run-time library that
consists of many previously compiled standardized func-
tions such as outchr and cursor. The programmer simply
has to remember the rules of what goes in and comes
out of each function, but doesn't even have to include
them in the actual program file. They simply must be
"linked" to the compiled program before it can run.

The flow of control throughout C programs also helps
to promote the readability and structure of the programs.

C has many statements that evaluate conditions and
control program flow accordingly.

If (expression) < statement > [else < statement > ]

If a given condition is true,do something (a statement
which can always be a compound statement ) , else
(if it is not true) do something else. If the else is
omitted, flow will continue directly after the statement
with the if.

r
r

r
LK “ PuJdrOft* q+ K .

R*turn* * pointer tp n.r +M - that Kit potitiv*.
Kuturn*. lh* tl» v*[U» Df x.

r

*
- N^gativa Of Xri

Roturn* th« noq.*tiv* Of H *

Incramifit X *
Tfrl» rowJ.lt i3. thfl n m r t af ft

5

Jt — Docrwmwnt X .
The fonsiult la tflB nnw v*t u u -of x

Incrifwnt X *
Tha raau.lt th* original vaiuip nf !H

K -fr*

Datrsment
Ihv r-MLjlt 1« th* original valua of M
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Returns th* ana* coflip1rmant, o* H. if (tl

Nat K -
The result ii 1 lHF K ii O, otherwine 0.

! *
3

elseitypo-n.amo> K — coirc* K ta the typo type-name.
Returns the VIIUB abl*in*d by canvert 1rig t!h»VALM« of H to that typa. 1

ys
)

sizoaf w The remult is an intogor v*luo equalta the tiiff in byte* Of
Th* result ifl the rfltu.lt a+ the evaluation.
x=y - ftaai gnmerit .

Th,» result iytfuth it H ) is tho v*1um of y.aimgf < typfl-na,me 3
equal to the si ZB in byt*» of an object of typetypo-name.

The rgjsLilt is an integer value

Kl^y — Equivalent to y. = x f y-
>:/=y - Equivalent to * * K ^ y -There are aJao quite a few binary operators available forC: w X^y — E q u i v a l e n t t o >: = M X y.

M S 'V ~ Multiply.
The result is- the product of x and y. x +=y - Equivalent, to r. v. + ym

K -my — Equivalent ta w fc V -j t / y - D i v t d e-
Tha result is th* quotient of x divided by y.

wXy -* Remainder .
The result is th* remainHer of * /y.

H *:oy - Equ.iva1»nt ta K = ^ << y.
K 5- >*=y - Equivalent to K n >> y.

x +y - Add. xlr^y Equivalent t* K * x k y.The result. Is tha flurti af a add y_
>iAnY - Equivalent to K n /\ y.x -y - Ei_ibt.ra.ct..

The result 1® tha differenow Of y from m.
xl- y - Equivalent ta K * X | y.

M is evaluated first , then yr
the rsaij.it ia thfl val L.S of y after evaluation.

*<<¥ Shift left.
Th* result is H shifted left y bit*. * Py

W >>y “ Shift right.
Ths remult is « shifted right y bits. Although these operators make writing programsmuch

easier and leas verbose, their conciseness tends to makethe programs difficult to read.
Variable and function names can generally be of any

length, and use any displayable characters, as long as
they do not conflict with the reserved words. Data in C isorganized in both types and classes. A storage class is a
method of storing the data, C has the following storage
classes:

tc < y - LBSB th^n e amp ar t flon .
The rsiuit in l if tru.*r 0 otheriwi »Q -

H >y - Bhn-atflr than nq<npl,rinon.
Tha result ifl l if trute, O otherwise-

X <«y Le« than or qu*H cwnpjiriion,
Thfl Pitult 1« E if true, Q DthWwtH.

n>”y - Greater than, qr equal CGtt-par i son.
The result is i if true., 0 OTHERWIKB.

•xt*rn — Specifies that an external definition
for the given identifier outside of that file.

auto — Specifies that the given identifier will
exist as dynamic local variable. It will be created
when that block of code is executed, and destroyed
when the block is exited.

static — Specifies that the given identifier will
net be known outsidea block, but will remain inside
that block, It differs from auto in that the data
declared static will always exist until the termination
of the program. This is simitar to Algol's "own”
declaration.
rt^ittr — Means the same as auto,but specifies

that efficient storage,such as registers be favored
to hold the object, and the address ot the object
(Ax) cannot be taken.

typ*4«f — Specifies that the identifier should
be recognized as a type specifier . This is used to
create new data types from oldones. This is similar
to Pascal's "type" declaration.

Data types are relatively primitive in C. Arrays are
constructed of scafare; many implementations do net
have them at all. The following is a list of data types that
might be available:

etuu- — A byte integer used to hold a single
character of the machine's character set

K--Y - Equal tD camp*r 1*011.
Thfl r (fault IS- 1 i f ti-U.*, O AtHirwiM.

« !«Y “ Not equal ta fOTip-Jiri son.
Thfl result ifl 1 i4 trufc, 0 nth*rwi«A.

H&-y - And.r The result is thfc bit-wise and of y. fl.mj y
n /\ y - EMiciUflivfl ar.

The- ruflul t i« the bit-wlsn fluclucaivo or -frf Kand y. B* carfl-fal nat ta eonfLiM ths. fl. with ths
' jpawa-r a4 H facility Q-f Sa 9it .

M |Y — Incluifliv* nr *.
The r*»ult. is th* hit-wiin inclu*.ive or a4 n
sjnd y *

Kfefcy - Looleal cannettiv* and-Th* rBBUllt ifl o If K IS i»rq, NithoUtDvaluatjnq y. OtharMii* th» re-ault l i 1 anlyif both K and y rpn-iern. Thi * i *. uted inldgica.1 ewpr»»* p,a<na 9iuc .h ami

if bti b«*cl a"tp

Evaluation Atspa «. *oon *« tht ejtprH>*si on
bflcomfl* 4*1»e.

M f| V - Lagical Cannactlvt or .
The nnj11 1* 1 i-f either K qr v non-r*ro.T h l * i n u »e d I n e x p r e s s i o n* m u c h H I

whi1 < » J -P fa ! --c d ! »q > +-r a j

t7 / my - Condition*! eyeluatian-Thi *ete life* the etatementi
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such as UNIX systems, they may in actuality be trans-
portable to only a few other systems. This Is not because
of the syntax of the language, which will probably be
identical, but because of the definition of the functions
used, it may be necessary to rewritesome of the functions
used to do what you expect them to do.

Lastly, and this is a mixed blessing, the C compiler is
not overly picky on the whole. It will allow types to be
contused without doing anything about it, and this can
lead to difficult code to read, as well as results that may
be CPU dependent.On the other hand. If you want to do
something fancy on a specific machine, it will allow it.

Although there are drawbacks, C Is a very powerful
higher level language that is simple to use It is one of
the best for doing any form of systems software, and has
quite a large user following.

Int — Usually a two byte integer, can also be
called "short" in some versions,

long — Usually a four byte Integer,
float — A floating point number, usually four

byles.
double — A double precision floating point

number usually eight bytes.
struct — A sequence of one or more types used

to create logical records in a program. Similar to
Pascal's ‘record" and COBOL's record In some
implementations can be used to access individual
bits in a byte as a field,

union — A record specified by fields,

pointer to — An unsigned integer used to hold
an address of some object.

Char lineCSOUf *pline}

*pline is the pointer to declaration,

array of — A repetitionof some type.Example is
above in line 80 declares 80 repetitions of type
char, and aligned it on line.

Pointers provide a very powerful and sometimes con-
fusing tool in program writing. Simply stated, a pointer
points to some location in the machine. They can always
point to any location in the machine s address space. A
pointer can be manipulated, or by placing an asterisk in
front of the name, that which is being pointed to can be
manipulated. For example:

char fcbClZUf *ftfcb;

Declares an array of 1 2 bytes with the first byte called
fcb. If feb is located at 54A2h, then the following would
set the pointer pfeb to 54A2h:

pfcb=& fefc>;
Note the value of pfeb has been changed to 54A2h. If
we wanted to increment the pointer to point to the
second byte, the following could then be done:

++r» f cW
Now, if we want to set what is now at 54A3h t o t h e n
the following could be done using indirection through
pointers.

*pfcb= i

This is where C can be confusing:

*++pfcb="? ' i
does the same thing. It increments pfeb to 54A3h and
puts a “?" at that address.

C is not perfect however , there are some major dis-
advantages as well One is the problem of operators
being intermixed in confusing ways, as with*++pfeb.

Another rather serious problem is in the definition of
the language itself , There is no actual formal definition
of the C programming language. The closest is in a book
written by the designers of the language [Kernighan
197SI in which there are quite a few vague points where
some things are not absolutely explicit. Because of this,
some implementations may differ in points of interpreta-
tion.

The next problem is that of portability. Although many
implementations cEaim to be transportable to systems
using compilers other than their own implementations,

j

Nimt:BD Software C Compiler
Price: $145
Distributed by:

Lifeboat Associates
1651 Third Avenue
New York, NY 10028

The BDS C Compiler was written by Leer Zolman of
Cambridge, MA.and is distributedby Lifeboat Associates
in New York City, This compiler takes the large step
from a small development language to a full scale produc-
tion compiler, Although not nearly as large or complex
as compilers residing on mainframe computers, the BDS
C compiler can handle a significant portion of the pro-
gramming requirements of a microprocessor-based small
computer.

Unlike Basic, it is not an interpreter but an actual
compiler that generates machine code. Unlike most
Pascals, it is a native code compiler.That is, it generates
machine code directly executable on the machine for
which it was designed (In this case the 8060, Z-80,and
8085 microprocessors ) without generating an intermediate
source code such as assembler source code or Pascal
"P-code".

The BDS C package comes with a CP/M^ompatibie
floppy disk containing a version of the compiler (in this
case version 1.43) and the linker. In addition, all of the
support modules containing compiled or assembled
functions, as well as the run-time package, are also
included, Although the compiler itself is not furnished in
source form, the C run-time package and the two standard
function libraries written in C, and the standard assembly
language function libraries are furnished in ready-to-run
versions and as source files. Since any C program is (or
should be) made up of many separate functions, the
BDS C package contains a library manager called CLIB
that allows the programmer to build library files out of
compiled functions from many files.

Although the BDS C Compiler does not directly support
floating point numbers, a set of functions is included
that allow floating point numbers to be manipulated in a
reasonable manner when necessary. Another set of
functions allows the programmer to integrate assembler
code into callable functions, These routines require the
assistance of the Digital Research Macro Assembler
however, which is not included on the disk, Lastly, a
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number of example programs are included such as a
working Othello and a rather nice terminal emulation
program called Telnet " Once Telnet has been customized
for a particular computer,it provides intelligent terminal
operations such as fire transfer and receive. With another
computer also running Telnet, it will transfer compiled
files as weli, I have run Telnet for quite some time to
provide communication between my computer ’s acoustic
coupler and a POP-2060, as welJ as a PDP-1Q50, and
Micronet.

In addition to the fioppy disk software and documenta-tion, BDS C comes with a seventy page manual that
describes the BDS implementation, how it varies from
previous BOS C versions, how to use the compiler, the
linker, and the librarian. Also listed is usage documentation
of 'the user available functions. Finally, comparision of
BDS C to the "standard" C specified in Kernighan and
Ritchie is also included,

Included in the BOS C package is a book by the
authors of the original C language from Bell Labs, The C
Programming Language, by Brian W. Kernighan and
Dennis M. Ritchie, if anyone seriously intends to.program
the authoritative reference on C and is a necessary item
in any C programmer's library.

execute a CP/M program, and a primitive set of storage
allocations functions are also included. Character input
and output, with and without formatting is available.
Many string and character processing functions are
included, as well as Tile input/output functions, Lastly, a
set Of plotting functions for DMA video boards such as
the Processor Tech VDM-1 are included (Ihave not tried
them).

BDS C compiles in three stages. The first stage is the
parser and the second is the code generator . The output
of the code generator is a C Relocatable (CRL) file. This
CRL tile then has to be linked with all of the functions
and such to generate the final runable file using CLINK.
If no options are specified, CLINK produces a COM file
that is executable by CP/M. There are options available
in both the compiler and Iinker that allow programs to be
executable at addresses other than 1 Q0 Hexadecimal as
CP/M requires. This is a great advantage to those people
who must write software for other systems or system
software tor CP/M. The BDS C compiler compiles in one
chunk, loading the entire source file into memory at
once as opposed to loading the source in segments,
working on it a bit, and producing the CRL file. That
means that the maximum size of a source frle is limited
by the size of main memory. This problem can be cir-
cumvented by writing programs with a lot of functions
and then compiling the functions separately. I have done
quite a bit or work with large C programs using many
functions, and have had no problem using ihe compiler
in 4&K bytes of available memory.

The compiler is simple to use, and compilation and
linkage Is fast I have written programs in BDS C and
assembler of equal function and found the E3D5 C compiler
to produce executable code in less time than CP/M's
assembler. Unfortunately , the assembler produces smaller
code than the compiler, since every BDS 0 program
must include approximately 2K of run-time package with
every program

When I first tried to bnng up version 1.32 of the compiler,
I had no problem, f then receivedversion 1.43 from Leor
Zolman, and was unable to link any of the flies that I had
compiled. I called Leor up and told him of the problem.
Since I had to go into Boston anyway. Idecided to bring
in my non-working version and pick up a working version.
I stopped at his place where he gave me a disk that was
supposed to be working l went home to try it cut, and
when I did. it still didn't work (it proceeded to happily
crash my system every time I tried!. I called Leor and
explained all of the symptoms. He had no idea what was
wrong, but offered to make the forty plus mile trip to
Worcester (which is horrible in itself ) by motorcycle on a
very cold day to see if he could figure out what was
wrong. To make a long story shorter (I hope), he came
out. we tried to figure out what was wrong, and it turned
out I had a bad copy of the run-time package.

Other than that one incidenl, I have been impressed
with the operation of the compiler. An interesting note
about the BDS implementation is its user following. I
have met many people who have been highly impressed
by the compiler, and there is also a user group for it. tn
addition, both the Small C manual and Tom Gibson of
Tiny C recommend the BDS C compiler as well It is a
complete and inexpensive implementation of a Ccompiler

::
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In addition to the floppy disk
software and documentation,

BDS C comes with a seventy page
manual that describes the BDS
implementation,how it varies
from previous BDS C versions,

how to use the compiler,
the linker, and the librarian.
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BDS C compiles with the syntax specified in Kernighan
and Ritchie andsupports many of the features of C —with
some exceptions, These include short int, Jong int, float
and double. Also there are no explicitly declared storage
classes. Static and register classes do not exist; all others
are either external or automatic. That is, if a function is
called and it is not in that file, it is simply left as a
reference to be resolved by the Sinker. Initializers are
not allowed, so you cannot declare a variable and assign
it a value in the declaration section. Unary operators
"(type-name) expression" and 'sizeof (type-name)" are
not implemented, In structure and union declarations,
bit fields are not implemented,

However, the preprocessor functions #define, #include,
tfifdef , #ifndef, #else, tfendif, and tfundef are implemented.

The functions available with BDS C are reasonably
complete with many functions from standard C, such as
printf, getc, ungefc, scanf, and fopen. Simple machine-
oriented functions that call the CP/M E3DOS and the
BIOS are available. Peek and poke memory locations,
input and output from ports, call assembly language
functions, seed and get random numbers, fill a biock ol
memory, move a block of memory, sort a set of elements.

i
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class specifications. The compiler la limited to two byte
Wetter and single byte character types, as well as pointers,
In addition,,singIe dimension vector arrays are avaiJable.
Most unary operators are supported, with the exception
of not complement ,lft ", and "sijeof'. Most binary
operators are supported as well, with the exception of
connectives and "14" and or " H ". This means that
such statements as:

if <s<b fill c>d > ++tu

andIwould recommend it to anyone intending to do any
serious work in the C programming language.

Hama:Small C Compiler
Price: St 5
Distributed By:

The Code Works
P.O. Box 550
Goleta. CA 93017

The Small C compiler first made its debut in an article
published by Ron Cain in the Mayi960 issue Dr. Dobbs
Journal , He opened the article by saying that he had to
have a compiler for his home computer . Since Cain did
rot have CP/M and did not wish to spend the money for
the expensive compilers that were on the market, he
decided to write his own. He chose to write his 8060
(favored C compiler in C, first using the Tiny c interpreter,
then using a full UNIX C compiler . While writing it , he
was careful to be sure that all of the code used inwriting
the compiler would potentially be able to be compiled
by that compiler , which would allow it to be modified
once installed in the target system. Upon completion of
that project, he decided to publish the entire compiler,
written in C, in Dr. Dobbs Journal atong with a discussion
of the operation of the compiler . For someone who
really needed a compiler , this was great — that is if you
had access to a machine with a C compiler on it and if
you wanted to type in ten pages of ( two columns each!
of very, very small print.

At about this time, a company called The Code Works
from Goleta, CA entered the scene. They took Ron
Cain's Small-C compiler and interfaced it to CP/M,They
added to it an unpublished (at that time} run-time system,
a few sample programs, and an eleven page instruction
manual. They put it alt, minus the manual, on a standard
CP/M eight inch floppy disk , which included ail of the
source code for everything, and a working compiled
version of the compiler that generated code acceptable
to CP/M's assembler. After all that, they started to market
it, selling it for an unprecedented 11& plus two dollars
postage.

When their press release came to Mforosysterns ter
publication, i thought something had to be in error. I
hadn't seen any compiler software commercialiy sold for
CP/M use at anywhere near that price When I called
them,I was assured that this was in fact the price of the
package and not a typographical error.

Once I examined the Small-C package. J was impressed.
There was none of the quick, throw-it-togather program-
ming and documentation I have found in some of the
Other software available at that price range. Instead I
found a Clear, concise manual describing what you could
and couTd not do with this compiler, including a warning
that it was not suited tor major systems programming
tasks. It explained the way its functions were used, and
how to interface to assembly language . At the end, the
manual gave a specification of what features were available
from standard C.

Small C does in tact comply with the "standard" C
syntax defined by Kemighan and Ritchie, however its
function calls do not comply with standard npr does it
support many of the nicer fealures of C. It has no storage

cannot be used. The if-else abbreviation is also not
available, but is not really a great loss. The concatenated
assignment operators ,J+=^- > > - *' <<
This implementation allows very limited structured flow
using the "if" and "while" statements.None of the other
convenient statements "for." "do while," "switch," "case."
"default," and '"goto" have been included.

In a small program, many of the above features are
not actually necessary, but the Lack of ability to logically
connect conditions, coupled with a lack of the "for" and
"switch-case" operations can make larger programs cum-
bersome and difficult to program.

As for the I/O functions available, they are rather
limited, but usable Available functions allow single
characters and character strings to be read from and
written to the user 's console. Disk files can be opened
and closed, and single byte data can be read in from,or
written to any of four open files. Disk I/O Is only buffered
in 128 byte sectors, however. Another function allows
the user to perform CP/M BOOS calls from C.

In addition to the above functions, there is a large
amount of generally useful functions inside the compiler
source file, It is a shame that these were not pruned
from the compiler source and distributed with the other
user functions, since they already exist.One such function,

called match, compares a specified string with the input
stream, and returns true if the two match. This was used
in the lexical analysis phase of the compiler, but could
just as easily be used in other apptjc&tion programs.

There is a nice feature available that allows inline
assembly code to appear in the C source code. Since
ihe compiler generates CP/M 0080 assembler code as
its output,inline code can be easily added to the compiler,

Any time an "Kjsui" is encountered in the source, the
compiler just takes input and passes it to output with no
processing. Once an ' ftendasm" is encountered, the
compiler continues compiling. When 1 first received the
compiler. I had some problems with the assembly code
linkages in areas where the manual was unclear, but
after a call to The Code Works, I was able to understand
it. After my call, they wrote a sample program detailing
that linkage, and included it on the distribution disk, so
there should be no further problems with other
customers.

The SmaH-C compiler is a one pass compiler ( though,
technically, the assembler could be considered a second
pass) . This means that there isn't any checking of defined
symbols—everything is just passed on for the assembler
to catch, in addition, there is no optimization done on
compiled source, either globally or locally. This tends to
generate rather inefficient object code,taking more space
in memory, and more time to run. In small applications,

and " t =" are not available.11 A
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thi3 is relativelyunimportant,but astheprograms increase
in size , it can be a real problem.

i found the compiler easy to run, and with no apparent
bugs. Unfortunately, compilation is rather sluggish. The
run-time package that is included is written in assembler
with #asm and tfendasm at each end.For a program to
assemble, this fife must be appended onto the assembler
source output of the compiler.The method suggested in
the manual is to simply run it through the compiler aiong
with the program being compiled Doing that is a rather
time-consuming process, and I found it much easier to
remove the #asm and #endasm statements, and once
the compilation was finished, append the run-time software
to the end of the compiler output with a text editor.The
disadvantage of this is that the entire run-time package
is appended, taking up more space in memory,

I was able to compile the compiler source in fourteen
minutes an a 4Mhz ZSO-A, It took another eight and one
half minutes to assemble end 45 seconds to load. After
going through all of that, it did run. The source code of
the actual compiler was reasonably well written and
should be easy to modify. It is also a good example of
what a simple, "bare-bones"compiler looks like.In looking
at the source, it does not seem that any special parsing
or lexical analysis method was used, creating a few
additional unnecessary states in code generation.

For anyone locking for a simple compiler to do smaller
programming tasks, or fora minimum expense language,
the Small-C compiler is a very goad choice at $15.For
an additional programming tool a few steps above assem-bler, it is also a good choice, if larger applications are
expected,I wouldnot choose this,but go with one of the
larger compilers costing from about $145 to $700.

good interpreter to make program development easier,

and once it works, a compiler to make the program run
faster. For those of you who program in Basic, one
combination like this is the Microsoft Basic-BO interpreter,
which makes development easier . When you want it to
cook right along you can use the Microsoft Basic compiler.
However, Basic is not the best language for all things,
and it would be convenient to have a somewhat structured .
language do the same thing. The tiny-e 1 interpreter,
combined with tiny-c TWO ( the compiler!,make a strong
step in that direction— although the compiler comes with
some very powerful functions not supplied in the inter-
preter.

Tlny-c is a language that issimilar to theC programming
language. It is important to realize, however, that tiny-cis a different language from C. It has many constructs
and data types to those similar In C, but the syntax and
operation are slightly different. Where a program in C is
written as:

*iin ( i

I

ir

r
i

r <
SU'ic int UPe-r atiorw

a tiny-c program is written as:r Minr c
*0*6 tet nr OREP at icio»

1r Comments in C are written with a beginning /* and end
with a*/,such as::

i r «3etch fi >
/* Thin r o"11 fiH nsiuiTW a chdr rfc- teir fro* t.h*rtirr;n 1 P

* /Item*: tiny c TWO Compiler
Prfo*i $250
Dlitrlbutidby:

tiny c associates
P.O.Box 269
Holmdel, NJ 07733

c

i r Ihttp Op-tfl -fl t E DFVB

while comments in tiny-c start with /*, and end with the
end of the line, such as:' r

getcti
/ it

Thi'j routine vet.'jrrrS u char art fir*' fror
ccmsole

fm.Tlny-CTwo Compiler
Tiny-c has been well known for its interpreter of a

dialect of the C language,and for Its excellent documen-
tation for beginners. After the interpreter was on the
market for quite soma time, the folks al tiny-c associates
felt that although the original tiny-c had quite a following,
it was relatively slow for large projects {as an interpreter
would be), They decided that a compiler would be very
useful.

Mow, think about the interpreter compiler combination
for a given language. An interpreter is nice and easy to
use, and programs can be written, tested, debugged,
netested, and so on in the single environment of an
interpreter. But interpreters are slow.On the other hand,
compilers are faster by at least one order of magnitude,
but they are not as simple to work with. You have to
enter aneditor, type In the program,exit the editor, and
attempt to compile, if it won't compile due to syntax
errors, you have to reload the editor and edit the program
again. When you manage to compile your program, you
have to load the linker and debug all of the logic errors.
What would offer the best of both worlds would be a

? r /*cl
LiOAC OP-tT -at iun-5

1

In the C language, statements end with a semicolonI
f .1n^e- bi 1 i 1.1- 3 •£* l ?t

where in tiny-c, the end of a line or a semicolon signifies
the end of astatement, althoughmore than one statement
may be on a single line is separated by a semicolon:r

r- en<se ’ big-littlir+irr
ron^e = t i l i- l i t t ip i-1 J l »« t. = ld i tu tcur lL

In C, alf compound statements are delimited by the curly
braces l and i :

l.
K-r-Ji
a-iHc:
fc=b*Z * .!
*-b - a |

i r
J t!

>
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For comparison. the following is a small program written
in tlny-c and C, taken from the Tlny-c Newsletter, Number
1, February, 19&1:

in tiny-c they are delimited by square braces [ and ]:

t
W =

" *+*ti c 6*2-
t i -* h-a

tiny-c C :
'

mint )
ch»r BCO 31

M*ln-
char afe]3
C <

Both allow many levels of nested compound state-
ments.

Functions in C are specified by the function name, a
left parenthesis, a list of argument names, and a right
parenthesis. This is followed by a type description of
each of the arguments:

lnt hi
wbil* C ++*. < it)

int k
MU f ++k < ID )i <c

pi 1 PK,i,i > f
p r.( k > !
puteh*r ( * Ck3 ) J

pn k
Pi
puteinr

1 >
>l

i
iscimpT interi
char c !

The purpose of that newsletter was to explain to users
how to convert the tiny^c TWO compiler to a compiler
that would compile code closer to standard C. Since the
compiler comes with all of the source code, the user
only has to make the necessary changes in the code and
recompile the compiler. For those who don’t wish to
make changes themselves, tlny-c associates will be
distributing a modified version containing the changes,
which they call OTWO. One of the problems of tiny-c to
the experienced C programmer Is getting used to and
converting old programs to the tiny-c syntax. The C-
TWO modification could greatly ease the relearning.

For the novice programmer, both toCand to structured
languages as a whole, tiny-c is mucheasier to learn—first
with the Interpreter, and then with the compiler.

Now that we have looked at the syntactic differences
between C and tiny-c, we will look at tho functional
differences. This is a comparison between the standard
CtKemighan 1978] and tiny-c. Although tiny-c supports
many of the features of C, some important items are
missing—such as the convenient switch/case statement,
In addition, the do/while statement is missing, although
the while statement has been implemented.Also.mlsslng

is the for statement, but this can easily be done in a
white loop, A for statement might look like: '

This funciinn uill retu*h true if th* character
fr irvtaia]# It only, checks the lClU or tierisr nflvcn bits*a/ !

ritturn ciiZ8<=32 M <= - "1281
Jr It might be called by the statement:

if ( n.nnprir«t )
L

flutl# -st BI
yi

In tiny-c, a function is declared by the name of the
function, followed by a type description of each of the
arguments.r

nunin1 irit
Ch#r cr TShi <3- function troa if eharoc-t- tfr-

is fiOH primtabl# * It omltJ fhffchH the lew order
qguon bit**

/ «
/ *
/"r c

return estzS<-:=32
3

The function canbe called as:r i t
fer < i=i ! i ! «- 10 f **ii
i

if ( nnnprint ^btltfr ? >_
C >

son* statBMjrnt*r 3 which can be implemented with a while statement in
tiny-c as:

If a function in C returns has no arguments, such as
getch, it has to be called like:r i «i

w h i l e C i ! =i o >
c*a*tch< Ji L

do finnelhiirm

with both parentheses included In tiny-c, it could be

written as:
n^gettch '

without the parentheses.
The last major syntactic difference is in the usage of

subscripts in arrays. In C, an array is specified by:

J

It's not as pretty,but it works.
A switch/case statement, on the other hand, is not as

easily implemented,nor does it look as nice
r

1
1

awi ter^ t nil* >

p^nurtCindp'^ ^ f CI9C 1i
piatcneiit _lf
hr *#H !
ntSWuant _ Zf
brcah. il _3J.
tjr-e-sfcJ

while in tiny-c: / n exit uuiicli */
c**c Z \

inidew } ca« 3 S

substituting the parenthesis for the square brackets.
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This would be done in the form of: Telephone Laboratories. In order to do any work with
the tiny-c compiler , you have to invoke the shell from
CP/M by typing "sh” to CP/M's Console Command Pro-

cessor. This puts you into a new command processor
that executes the tiny-c rutvtime package and user-
written tiny-c programs. There are some strong disad-
vantages to the shell as well as very strong advantages.
Using the tiny-c compiler at the present time, you cannot
execute programs directly from CP/M—you first must
enter the shell. This means that you cannot create turn-
key programs tor resale without an agreement with tiny-
c associates, although in speaking with Tom Gibson.I
discover that the cost of a resale license is reasonable-
in addition to not being able to execute tiny-c programs
from CP/M, you also cannot execute CP/M programs
from the tiny-shell. If you chose to do some work typing
in the programs wfth a text editor like Word Star, you
have to exit the tiny-shell first by typing a Control-C
character. This has the habit of displaying a rather
unfriendly message to the terminal:

rr.fciu? w * 1:

11< rnj*=*M1)
:

11a tei»«nt_1'f 1

*ls*r c
IfiI c _2
c
else
f

if <riL-H“3 >i
c

tatpant
yr 1

3

or if not too oomple'-,as:

i r *t a t.*rt*rrt _1
e lse «tp t*r**n t»_ 2viva if < rw«*»=3 ) *t a19wiertt a_ 3

r Tiny-c has the storage classes of static andextern,but
does not support auto,register,ortypedef. The compiler
supports int, long int, and char data types, but does not
have floats, doubles, structs, or unions Tiny-c has a
primitive pointer Implementation that will address bytes.
Normally, in C, when a pointer is declared an int:

Since the tiry-sheli is written In tiny-c, it would have
been nice to have the Input routine check for a Control-
C character and gracetully exit the tiny-shell whenencoun-
tered- In addition , the operator must become familiar
with console input control characters that have slightly
different actions in the tiny-shell than in CP/M,

Now for the nice features about the tiny-shell. First ,
for the programmers who like to define the environment
they work in, the tiny-shell las with everything else in
the package) is supplied in source code written in tiny-c.
This means that you can modify your environment to
your heart's content. In addition, the tyny-shell contains
some of the features of I/O redirection found in the
UNIX shell. For example, you can write a program that
will read in a character from the input device , such as
the keyboard, and write It to the output device (the
screen). When you run it, Ft will echo everything typed to
the screen.

\ r
f
! r int. * p tr J
i . It points to an integer boundary and, when incremented,

it will pass over that integer and point to the next one
(usually two bytes later):

i
! r f+ptr i

In tiny-c, the pointer will always increment or decrement
one byte,regardless of the data type.

Tiny-c also supports many of the unary and binary
operators, with the exception of the unary operators
type-name. sl2«of, and pointer-to (*ptr}, in which the
latter is implicit when an array is defined. The binary
operators (connective and), L 1 II ” (connective or),

" t=". *• << ='\ " »=‘\ J,&=",
" A and " I =" are also not implemented. The con-
nective and '&&’ , and or '* II " are the most unfortynate
losses in that list, not allowing statements such as:

if ’
T,a- mb AS c«d ) ++c?

Tlny-c comes wrth a wealth of functions in a function
library called TCLIB. Most of the relatively common
functions listed in standard C are included, plus a set
from the tlny-c interpreter known as training functions.
Theseare a set of functionsoriginally setup for beginners,
but are a highly convenient set of functions. For
instance:

pr> K

is muchmore convenient than:
rpi-ir,xr < »o, 11 Xcr, *)

and tend to be very comfortable to use.
Included inthe tiny-c TWO packagebesides the compiler

and run-time system is an.operating environment called
tiny-shell, The tiny-shell is amised blessing to thecompiler,
ft is loosely based on the UNIX shell developed at Bell
m

IT
rl

K*Si:ho
t h ib iT i I t Hh> t

ft
+2I X

Simple, right? Now if you were to use redireehon of I/O,
and typed:•r

V r
L n11 L c + l IMJ!rjIF ,1 - t

r
you wouldcopy everything in infrle.txt to outfile.txt. The
indirection characters '< " for input and ">M for output
provide this powerful and helpful feature. For instance,
you can compile a program and get a listing of Jines and
errors displayed on the terminal. You may not want to
wait until it gets to fine 137 to find 0ut what is wron9. and
dig through all of that output. The solution is to redirect
the output to a disk file. You then run the output file
through a text editor or searching program to find what
you w&nt, without the hassle of all that printout. An
additional tiny-shell feature allows the user retype multiple
commands on a line, hit return, and have it execute a
aeries of commands without intervention

iL
J\ r / FTint. n-unber i \

1

i f
i r -
ii
6
%
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iwants to be able to do production work, or for Introducing

the beginner to structured programming. It ia also vary
good tor the experienced programmer who likes to modify
his system to suit his needs because of the sources for
the tiny-sheli and compiler. For the experienced C pro-
grammer who doesn't wish to be tied to s non-system
environment, or who wants the power of such things as
switch/case or a for loop statement, I would recommend
one of the compilers designed for etahdard C

r
r "

CP/M C Compilersr ::
+r= L

i Whil«mJth»Sirml-c Tlnr-e
TWO

BD5 C

rwr TTs
tH5
Assembly

Verilpn
PriC*Language
Minimum
Sftlem
Focrmt

Z.Q
» 15 *633»250

T iny-c Him*: Whitesmiths C Compiler
Prlow «630
Distributed by:

Whitesmiths, Ltd.
P.O. Box 1132
Anesonia Station
New York , NY 10023

c c
24K 60K32K3?K

B' SDSS' fl’ SCSSB' SDSSmost
i

AddrMSAi:
BOS C:

tiny-c TWO:

r tiny c associates
P.O. Box 265
Holmdel.NJ 07733

Lifeboat Associates
1651 Third Avenue
New York, NY »0028

Whitesmiths c Compiler
The Whitesmith C compiler was developed by White-

smiths, Ltd. of New York City, Their compiler was designed
to produce executable programs for the 8O8O/Z0O, LSI*
11/PDF-11, VAX-11, M68000- They claim that ary program
written in C from one machine is portable to any of the
other machines, provided that no machine-dependent
code is written. This compiler is rather large, and by
producing an intermediate code, called A-Natural, can
be moved from machine to machine, The A-Natural code
(which is assembler-like) can then be compiied/assembled
into the executable machine code modules for a given
machine.

You could say that the Whitesmiths C compiler for
CP/M is the Cadillac of the CP/M C compilers. Like a
Cadillac, it is very expensive. At $630, it is the most
expensive C compiler available to CP/M . And, as a luxury
car eats gasoline, this compiler eats memory. If you
don't have BQKbytes , at minimum, don't even bather to
attempt to compile the smallest of C programs. Like the
Cadillac, it is cumbersome. A compilation and linkage
takes much longer with this compiler than with any others.
On the other hand, it tends to generate reasonably fast
running code. And also like the Cadillac , it is fancy and
has ail of the flashy options you could want , The White-
smiths C compiler complies completely with the 1 standard,"
with some extra frills added.

The Whitesmiths package for CP/M comes on two
single density floppy disks containing the compiler and
machine interface code, in addition to the compilation
programs, there is a loader , a library manager, a program
to examine relocatable modules, and assembler/compiler
to translate the A-Natural code to machine code. There
Is also a program to translate the A-Natural code into
Microsoft Macro Assembler code. In addition to utilities,

the Whitesmiths C package comes with a library of 87
high-level functions, seven 80BQ C callable subroutines
and 55 in-line 6080 subroutines, These final routines are
used in the operation of the compiler but can also be
used by the systems programmer to do some fancy
things like multiplying longs by longs. Finally the package
includes twelve functions designed for special calls to
the CP/M operating system. At a total of 161 functions
available , the programmer has a truly large library to choose
from.

H - =: —Xars Whitesmiths C:
SmeH-C:

Whitesmiths, Ltd.
P.O. Sox 1132
Ansoma Station
New York. NY 10023

4- The CoOe Works
Box 550
Golela, CA 93017r -t/

1ITSr §2 B::
In addition to the functions built into the tiny shell,

later versions of tiny-c TWO come with a set of tiny-c
programs that can be compiled into UNIX-like shell
functions. These include RM which removes (deletes) a
file, MV which moves (renames) a file , LS which lists the
directory and gives a status display, CAT which concate-

nates ASCII files , HD which gives a hox dump of all or
part of a file , DIFF which isa file comparator, ED which
is a UNIX-like line oriented text editor, and APRINT
which types a File to the terminal.

The tiny-c TWO package comes with the source to
everything including the runtime package in assembler,
the compiler , the linker, the function library, the tiny-
shell , and shell functions. In addition, it comes with a
one inch thick manual bound in a bright white three ring
binder. The manual describes the tiny-c language in
a way that is clear to beginning users. It then goes Into a
description of how all of the functions are called, how to
interface to the machine language, how to use the compiler
and tiny-sheil, examples of tiny-c programs, interna) details
of the compiler, and installation to other operating systems.
The sections of the manual describing the tiny-c language
are very clear, but the section on bringing up the compiler
on other machines appears to be written in a totally
different manner that may not be clear to the novice, I
found the manual to be too verbose for an experienced
programmer , requiring the entire book to be scanned to
learn how the package works. It would have been nice
to have a chapter summarizing the syntax , function calls,

and compiler operation.

The tiny-c TWO package is useful for the person who
has learned the tiny-c language with the interpreter and
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Also included in the Whitesmiths C package is a set of
two rather thick manuals entitled "G Compiler Users
Manual" and MC Compiler Systems Interface Manual for6080 Users." The two manuals are interesting to read,
They vary from lucid to something rivaling IBM 's mostobtuse literature . Only after the third or fourth reading
does it become possible to understand some of thethings available and some of the things that are not.

The Whitesmiths C compiler complies completely withthe standard in Kemlghan and Ritchie, including floating
point, longs , and storage classes. In addition, it includessome things not yet fn the standard. These include typesunsigned (char short, long)and character constants withmore than one character. It also provides commandredirectionusing the CP/M console command processor,allowing such things as:

contains functions that operate on arguments of the
command line, many string, numerical and data conversion
functions.

Although this C compiler produces reasonably fast
code, compilation and [inking requires a great deal of
patience. It compiles in five steps, generating intermediate
files, using the CP/M submit facility. The first step is the
preprocessor (pp) followed by the parser (p 1) and then
the 6080 code generator ( p 2 ).Onee it has generated the
A-Natural source code, it must go through the A-Naturat
assembler/compiler. Finally it must go through a very
long linkage process to bring together all the functions
and produce executable code.

This compiler has many tradeoffs, but in certain cases
it Is very valuable to the system developer. On the
negative side are documentation that is not entirely
clear, the very long time for edit, compile , test, and edir
runs, and its requirement for a huge amount of memory,

i had to buy a special chip set for my disk controller just
to test this compiler. Also the licensing and ordering
processes are very comfortable. After signing a very
extensive two page license agreement, l received the
compiler. From what I understand from the license agree-
ments, even with the payment of over six hundred dollars.
Whitesmiths, Ltd. still owns the thing and can require it
to be returned anytime in the next fifteen years.

On the positive side , the compiler generates fast code
which contains the complete C syntax and is thus portable
to other machines. This allows a program, such as a
compiler, to be developed on one machine (like the
PDP-11) and moved either up to the VAX or down to the
80SD/Z60 machines(provided youbuy three versions of
the compiler, of course) .

The Whitesmiths Ccompiler is definitely not thecompiler
for a casual user. It is however, quite useful and possibly
necessary to the person who needs to compile large,
production-type programs using the full C syntax.

r
r

r
Ay rend prnftr^ prn Dthftff- I prr*

which would take all output of program.pm and place itin other.pm. This feature adds about 4Kbytes to the
generated object code, The following program.is 6K and
generates code for command redirection:

r
ir Awinl .i

r white this next one is 2K and has no redirection code:r r ?X i
>&

ir Finding out about the above feature was a true exercisein documentation reading, Every programmer should tryit once (and onfy once).
The Whitesmiths C compiler provides most of thestandard formatted I/O and file functions , but generallyunder different names. For Instance, thecommon funetton"printr is called ' puffmt’ in this implementation. It also
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An Introduction to the C Programming
Language — Part 2
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In this, the second rn a two-part ierie^ the author
eva/uates C comp/7er f'mpJementat/ons.r

i

There are a number of things to consider whencomparing
different implementations of a single language. Usually
the most efficient way to evaluate what is best for a
particular purpose is to look at all of them together .

In any computer-related operation, speed considerations
are important, so one thing to check is the execution
speed of programs. Additionally, to anyone who will be
using the compiler often, speed of compilation is very
important. No one tikes waiting hours to see the results of
the latest program modification.

Since implementations of a language vary, it is very
important to see how close an implementation is to the
"standard" language specification. It could be a near
match, but leave out some important features An analogy
can be seen in the S-10D bus. A memory board may be
"close" to the standard, but it wouldn't be of much use if
the manufacturer just happened to leave out the fifth
address line. Similarly, many features of a language can
be left out without ill effect, but most key features should
be included.

tests runa series of programs through loops that repeat a
number of different numerical and floating point calcula-
tions, This Is not good for a systems language such as C,

The six programs used in this performance evaluation
(PE) test most of the features of Cinsuch a way as to gain
a good understanding of eachcompiler's internal operation.
Each program loops through a set of simple operations
that tests that particular feature. The first program ( PE1)
is a simple counting loop with no operations inside the
loops. Since the tiny-c and Smail-C compilers have not
implemented "for" loops, the tests for those compilers

r
i

ri

rr
r

Smail-C is great as an inexpensive
alternative to assembler and for the
person who wants to experiment

with an fnexpens/ve compiler ,

r
r

Finally , cost and system size are very important. You
may not have a need for a very expensive compiler or
may not be able to afford one. If you only have 32K bytes
of memory in your system, a compiler that requires a
minimum of 56K will be of little use unless you upgrade.
Somewhat related to systemsize is the size of a compiled
program. It 's important to know just how much overhead
each completed program has to lugaround to work prop-
erly.

r use the "while" structure. BOS C and Whitesmiths C do
use the 'for ' structure. The next test , PE2, performs
integer calculations inside a simple counting structure
and tests how fast each compiler can perform the
mathematical functions of addition, subtraction. multipJi-
cation and division. PE3 tests the execution speed of
"if/then ' statements. It's important to see how fast a
compilercan evaluate a conditional expression and follow
a path. To keep everything consistent, each path does
the same thing,if taken.Since a Largeportionof Cprograms
make extensive use of pointers and indirection, this is
another very important thing to test in PE4. Finally, C

r
In order to compare the C compilers reviewed here,

several tests were made, The results are shown in the
charts and tables in this article. However , they require a
brief description to actually understand them.

First, there is the problem of testing execution speed
of the code generatedby the compiler.Manybenchmark
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I programs are very block-structured, and use functions
extensively. The final two tests examine the speed at
which functions are called, both with (PE6) and without
{PES ) angument passing.In order to be sure of the integrity
of the run-time measurements, three measurements were
taken fromthreerunsof each program for eachcompiler .

average compile and Jink time of 29 7 seconds, this iseven faster than the Digital Research MAC Macro
Assembler wouldassemble the code produced by Small-
C. The second fastest was tiny-c TWO, pulling up from
las! place in the execution speed runs to second place
with anaverage 63 second compile,'link time Obviously,
they shouId have the compiler spend more time to produce
faster code. Next in line wag Small-C. This was interesting
to measure as the compilation time was measured from
the Small-C compiler. Assembly of theassembler source
code produced by the compiler and load time of the hex
file produced also had to be measured Together ihe
whole thing totaled about a three and one-half minute
compilation and linkage time. Finally, bringing up the
roar Is the Whitesmiths C compiler, Whitesmiths takes an
average of 246.3 seconds (Just over four minutes) ro
compile and link a program. Most of this time, about three
minutes, was spent in the linkage stage. I suspect fhis is
because it has over one hundredand sixty functions that
the linker must sift through.

The last type o f empiricaI measurement was final object
file size. These measurements were taken by using the
CP/M STAT command. The results are formatted in terms
of records and K's of bytes. The least amount of space
was taken up by tiny-c TWO, with about two records and
2K bytes. The space used by hny-c TWO is so small
because the entire run-time system, usually included
with the object code, is included in the separate shell
module used to run the programs. Predictably, next in
line are Small-C programs.Following (hat is SDS C and
finally, with much larger object code files than all of the
others, are the programs generatedby Whitesmiths The
size of the object file isusually dependent onhow powerful
the implementation is and how much support software
must be carried along. It does however, seem that the
Whitesmiths files are still a bit larger than they need be

Looking at ail of this information, it is very difficult to
come up with any definite winners or losers . Each differentimplementation has its advantages and disadvantages.
Whitesmiths is a complete implementation and is as fast
as BDS C, but it takes a long lime to compile and ils
purchase price is high Small-C lacks many features, but

i

The Whitesmiths compiler is useful
mostly to someone who is designing
large, portable systems. A program

written in Whitesmiths C on CP/M is
portable to the VAX, PDP-11 LSI-11

and 68000. It also contains the
entire Csyntax.

r
ii

i

.
The results were taken from three runs of each program
for each compiler, then averaged together to come up
with the final run time listed. All tests were made with adigital stop watch. All of the tests were done on a 6QK
byte double density disk 8" disk system using a Z60-Amicroprocessor running at a 4MHz clock speed.

Generally, both the BDS and Whitesmiths C compilers
execute programs at about the same speed Whitesmiths
is faster at simple counting, conditional evaluation, and
indirection.CDS is faster at integer calculation and function
calling, both with and without arguments The most
significant difference is in the area ol the mtoger calcula-
tions. While the integer calculation test on the BDS takes
about one third as long as the counting loop. Ihe same
test compiled with the Whitesmiths takes longer than the
counting loop. Although untested, this would imply that
floating point calculations might also be rather stow. These
tests tie BDS C and Whitesmiths C for the first place
position in the execution speed tests. It 's interesting to
note that theWhitesmiths C compiler is written inC, while
BDS C is written in 8080 assembler code.

The $15 Small-Ccompiler is the runner upinthespeed
tests.It is aboutone-half the speed of BDS and Whitesmiths.
For a very inexpensive compiler , this is a real winning
point.

Last in the speed trials tomes the tiny-c Two compiler.
It averages thirty times slower than BDS and Whitesmiths
together and twenty-two times slower than the speeds of
all of the other threecompilersaveraged together Although
faster than the tiny-c interpreter, this compiler is not as
fast as one would expect it , The longest running test
program of the other three compilers (PE4 on Small-C)
took 9minutes, 24 seconds to execute. This sameprogram
took two hours and twenty-seven minutes to execute
using the tiny-c TWO compiler. This is quite a difference,
even without considering the fact that Small-C is $15 and
tiny-c TWO is $250.

The next thing tested was Ihe speed of compilation.
These tests measured the time it took to go from source
code lo executableobject code, including assembly and
linkage if necessary. The fastest was BDS C, with an

r
r
i

i

The BD Software C compiler seems
to bewith the most un/versa /

appeal. At $145, it is a relatively
inexpensive, quality compiler . It is

fast, easy to use, and fairly
complete.

f

is fast and very inexpensive Tiny-c TWO is slow, but
comes with impressive documentation, is a terrific learning
tool, and works very well with its interpreter as a develop-
ment tool.

Fortunately each of the four compilers seems to appeal
to acertain type of user with only minimaloverlap. Small-
C is great as an inexpensive alternative to assembler and
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! Stori

Stonge
Clin
extern
auto
Static
register
typed*!

ClHHt

»DSC Imilt-C TtflycTWO WhllumllheC
pmptter TtttRnullt x x x

X X
X X

BOS C X
x

Average Compilation and Linkage Tima; 29.7 seconds
Average Final Program Size: 26 recs 4K bytes Hun-time

(seconds)
22.5

. . . 8.0
p£1 - SimpleCounting Loop
PE2 - Simple Count and Integer Calculation
p£3 - Conditional Evaluation
PE4 - trvairectienal (Pointer ) Operations
pE5 - Simple Function Catting [ no arguments) 38.1
pE6 * Function Catling with Argument Passing

-Data Tymt!
7.5

: BOSC Smill-C Tlny-0 TWO WlUteimllhi Cit* Type*char256 S X Xx X
.1 Int X XX X

. 87.7 long
float
double
Struct
union
polmerio
array ol

X X
X

A
SPH1I-C

Average Compr /aPon and Lrnftage Time: 203 seconds
Compilation IC80}: 155-5 seconds
Assembling fMACI: 36.2 seconds
Loading {LOAD): 7.8 seconds

Average Final Program Size: 19 necs 4 K bytes

X
X X

I i X X
X XX X
X XX X

!Unary Operator*
Unary
Operator

Run-tiro*(Mcondt)
. 49.1

I p£2 - SimpleCounl and IntegerCalcualhon 4 t ,4
| PEa - Conditional Evaluation
| pE 4 Indirection {Pointer) Operations
I PE5 - Simple Function Celling (no arguments)

PE6 - Function Calling with Argument Passing . . . . . . . 123,0

BOS C Small-c Tlny-e TWO WWtwnlitie C
[implicit]P£1 - Simple Counting LoopI p x XX

L x XX XX
15.2 X+ x XX. 564.9 X X- X XX

I X X55,7 XX+ + K

I X"X X XX
X XX +- + XX
X XX X

Tlny-C TWO

Average Compilation end Linkage Tima: 63 seconds
Average Final Program Size.2 reca 2Kbytes

-V * X XX
lx X XX
(lypB-nama)x
aizeol x
jljecf (lypa-nama)

X
X X

Run-time
[seconds]

. . . . 688.0

. . . . 166 0
. . 186.0
. 8820 0

. . 11680
. . . . 1973 0

X
X

PE1 - Simple Counting Loop . . . .
pE? - Simple Count and integer Calculation . . .
pE3 - Conditional Evaluation
PE 4 - Indirection I Pomterl Operations
PE5 - Simple Function Calling (no arguments) .
PE6 - Function Calling wilh Argument Passing .

Binary Op*fator*
Blruiy
Optrplor BDSC SmfJI-Cr riny-c TWO Whitesmith* C

X X Xx' y X
XX Xx l i X

X X XXn%y

* + y XX s*Xr Whitesmiths C XXX Xx-y X XXX*«y

*»yi Average Compilation and Linkage Time: 246.3 seconds
Average Final Program Size: 123 recs 16k bytes

XX XX
XX X*< y X
XX XRun-time

(Kconda)
X*>y

*< = y

* >= V

* = ^ y
Ur

xXX X
I X x XX16.9PE 1 Simple Counting Loop . . . . .

PE2 - Simple Count and integer Calculation.
PE3 - Conditional EvaIualion
PE4 - Indirection (Pointer ) Operations
PE5 - Simple Function Calling |no arguments). . . .
p£c - Function Calling with Argument Passing

I XX XX
17 1 XX XX. . . . 6 2

221.4
47.4
gfj.3

XX XX
XX XX

* i y
H& 5.V

XXX X
XX
XX
XT? x:y X
XX XK = y
XX*'= y

*.i = y
iy

XX
XX

(Function* of tha C Language xx» + = y
n- = y
x <<= y
x »= V
x& = V
x A - y
r t = y

XXIT XXTlny-e TWO Whlt**mlth« CSrnalt-Ci BDSC. Funellon
po,'while

XXXX. XXXXlor XXX XflOtb
if.'elsB
9*Itch 033*vihila
return
t.raaX
0Hdaol1

XXXXX X
XX

X XXX
’BDS-C and Whilesmilhs C 099 the "OP = " shorthand while Small-C
and Tlny-C do not . However , these opera!Ions can be aCComphShad
in Smalt'C and Tlny-C in ihe standard manner .

XXXx
XXX X

XXi
;
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for the person who wants to experiment with an inexpensive
compiIer. Since it comes with source code, it can be
extensively modified by any "hacker ," The Whitesmiths
compiler is useful mostly to someone who is designing
large, portable systems. A program written in Whilesmlths
C On CP/M is portable to the VAX, PDP-11 LSI-11, and
68000. ft also contains the entire Csyntax. Trny-g TWO is
bast for someone who still wants to learn, andalso upgrade
from an interpreter to a compiler . And, it comes with
complete source code and a user-modifiable command
processing shell. The BD Software C compiler seems to
be the one with the most universal appeal. At 5145, it is a
relatively inexpensive quality compiler , It is fast, easy to
use, and fairly complete. I have been using the compiler
for quite some time and have found everything imple-
mented that I realty needed, with the possible exception
of the static data type.

Allof these compiler$ generatederror messages during
compilation and linkage. Although they were adequate
and accurate, not one would win an award for clarity.
Error messages are supposed to give useful information
about errors to the programmer to help debug programs.
Also,it wouIdbe nice tohave alistingof aft error messages
in the manual with coherent explanations of what the
messages mean. The tiny-c manual was closest to this.

While we 're critiquing manuals, I would like to see a
complete specification of the program,language, or utility
on the first page. This description should include the
minimum amount of memory needed,the version number,
andthe addressand phone numberof the folks to call for

help. One last thing that I would like to see with these,
and all other higher level compilers on micros, are
debugging aids, Big machines have debugging programs
that allow tracing through the high level language
statements, placing breakpoints, changing values, and
so on. Instead of looking in SID (Digital Research's
"Symbolic Instruction Debugger") for an 'LDA Avar ', it
wouldbeniceto have abreakpoint at 'a=var'.The closest
to this is BDS, which generates a simple table acceptable
to SID.

An interesting thing about these compilers is their quality.
Although some of them may be faster or slower than the
others,andmay be missing some featuresIwould like to
see, they are all well-executed products. The compilers
are complete and welI thought-out.They are acoompanied
by reasonable documentation, although the documentation
from Whitesmiths was an experience.

Finally.I found the customer service people from all of
the companies to be very helpful.One minor note is that
They did know I was reviewing their compilers, so I'm
not sure howIwould have been treated otherwise, f also
cannot testify to the qualityof customer support at Li feboat
Associates, the distributor of BDS C.Idealt directly with
Leor Zolman, the author , who was extremely helpful.
One final observat ion coneerns bothTon> Gib?an of tiny-
c associates and Leor Zolman of BD Software. I have
spoken with many people who have also dealt with them,
and have learned that they have very good reputations.
BDS C, Smgll-c, tiny-c TWO,and Whitesmiths C have all
impressed me immensely,
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An Improved CP/M BIOS for the
Tarbell Disk Controller

I

! r! r •

Martin Nichols
r
r

rI.1
f
! B

r>
<

!

The following program is an improved BIOS ( Basic
Input/Qulput System} for CP/M when - used with a Tarbell
single density disk controller. It offers several Improve-
ments over the Original BIOS provided with the Tarbell
Disk con I roller. For example, It will support 4 disk drives,

compared to 2 previously and provides faster disk I/O
operations. Further, it includes a driver for VDM -typeCRT
displays.

The source code is also extremely well documented
allowing for easy modification by the user. Those users
wishing the source code On an &' T disk can obtain it by
writing to the author. The charge for the disk is $10.

r
ri

*:•
Martin Nfcchots, 100 Guy Si..Dov#rP Hj 07801.

I r NOT READY
wn ?-r paRr- TCT
wHtrr FAULT -
HECQ'fiD NOT FOUND
car ERPDFI -
LOST PAT* -
DAT* Rrcu-̂ r
R.I.̂ V

tUN - TflAi-H MUCH CCNTACNS EPhr.fr ::.Eir:*AL:
f;HM - SECTOR wKrcj* rc*Jr * m* EHBOB r*ft! i >>*Li

7. - 5B [ V E CIK NHTCH ERROR ftclC iiDFT
THE fir -r PnS ]T [ C-wp ART G 3 VF.H SO THAT THE ' 7 T| nfcNUAL
CIXILI5 HE CSWSULTrP FOP FIWTHER EKPIAMA^ rfrU.

PET 7AHO AAft - HHY
MFR
WKT
frHF
CUC
LEW,
[MO

;i - R- r T h

BIT 5-
r rj rP*!3 *r INPIJT /OUTFUT OPTRATINE- E- YSTfN
rPC-B TJK.C W I T H THE TAPFELL £*N?ft6l.l.*n

;
=slf A7

B r-T ; >
h T T

rr I 7
JTH15 NCOULE C0HTA ]MS ALL t+\r. |HPUT/OCTPUT
J P-EK.IT EHE? F-2R TH!E SF/rt ft V'Sft" IWLUPC "̂
JTHG DIF* FOUTMES.

R:T iI ;
BTT niv- r7

T

) 7
;THr E- VERSION S-LTFFIJ RTS THF FCUP W 3 YE SYSTEM
;GP CP /h 1.4. IT CAS A 5.FO AF UFin? W f TH l.1.
;TPE SWLY JUiAHtit hffcflFD ir YOU * BE USING 1.1 fF.- TO CHANGE THE POPS EQUATE FPOH 1CBAFE-* 11UFH"
rTG- 'ClHAilE - 12!Klf ,

rr :

!: ;
f HPCTTEH hT n, ilr M 3n*QLF—f: \ f
;rII * i h k * * TH (:; AIDS HCFHPrS IP MWF THAU TNf hnrF

THERE POPC, Z 9 VeilJ WANT
;;

l A l.l.rtarn PY L>I0 r TA L PE-SEAR TIL
J 70 PI..74 THIS I3 T5 YOU WILL HAVE TO (IRHtHATir h fni THAT
J ]P IK LEITT 7HAH THE MIOL'NT OF HPJtfWT TTIA? TOJ H> MT TT
jTO RIJN m r[.E., S 3. TO F TT aH 24 K , II: Fn* 12Tr
JHSI 7- T- SR-OULD AGREE TO THE MUMPER. K YOi; Op0“ T F ] ED
< T0 MCVCW CP PELOC | ? J F« ? 4k TTYN ,.'HEM FOPHULA GIVEN TH DCC ]fAI. Rt?:EARTH MANUAL.

Lj ;

^ Ir ;(r R C H T L T CHANCED PAPA ^ETEN F

Th'JE
FALSE
PTYDri
OHFrrf'- K

OFPFFM
HIT THUE
tflUK
rA L 5r
mur

;u;.!Kp IN rr SRATEHFMTS
l irper ]K IF P-TAfEHTHT?
JVPK. FOP l -SNOT ?
IUf-F FF TTF/J ONLY HAVE I HPI YE
;TCF T 2 AG MDS
;H UP Y f I ? R
rHnoiP lEY .̂L OF OBIVftn
;FUn nOhlFTArmH irv^l.
r:;Pi:c !Ar. STUFF POH HY STATEN

USE THE
CiiJi!:
CCU
ECU
roi.J

iri
jt- r TEPiT‘TF YOU WANT VDH AS STD <\UTr:\?- m r ~\T.“ “ .̂ HOTLD PE 7PUR.

r E F YOU WANT STANDARD OUfFLT hOLT IHF-'prvpp' HHTMJLD PR PAl.?:E, nfti rp
Hfjn rr
BL'liMQD
NYTYS

47
r i:: EQL* VI I ecu ' 4 -j > ) > > > > > ) i > * * > ) > > * > ) > 5* > 5 > > > > S 1- > > "7i 'J > > V i > > > > j. * * y j 5 ) >

FOLI TRUEI
Ii "riYSY*' Eimr PE FALSE < < ? < < < <
CE- ASE
i>:on
nilTAT
ilTHK
OS E:.T
ODAT.A
DW.AJT
K?J7

Ryu nffln
nri .̂jiF
CJPhSE
DBA R E - L
DBASE-2
DEA.“£+i
DBA5F+ 4
DBASE * 4
HFEir^r.^^-^; j
|HS17 K 1S|*l •11
CPlAi.E O Til fix
rwi.*!;r i i ? ii r.H
J—reP

rwL/'?H

i IIAOI: F' -̂ i iJNTPF-LLKP popir-
IOSH FORT.n^ fTATIli- POPT
D !Sk TRACE I'MHT
UENk := KfT-::M »OIIT
prsn ISATA r' lPT
DfFk W A T T Fl3nT
nrTA LT'hrHrir. EXIKT
TH i S r T/i AI?I'K nF CP rort
TiTH POP.i'=:Y r.Ar.CpJl.ATTOH
' T A <l’“ i;0' CP/ K OriTFN
PTASI* -v nr^s rr^ a . A
LFN- JTH nF CFv'H H-T'-' £ hj ?5
* "-rrr r p / '* F A C L. r ^ i n n
*E"I' Y ^(i«MT OH EFP-~n:’

i
r.ouI rq-JJ
EfJI J
F:WJ
EQL.IJ
E;Ur ;7HE DIE-K M MfPR MutTHEn [H TP[5 ARE nEiPENDEMT

jlOH EACH OTHER FOR ^:^!:R.rATH, r HETiR H,AT\ HN AHD 7 T^ T HCf!.
t MOQ-]7IGAT!OHS 70 twr l>i;« l»EVFH POUT[H E.v SFTAILD
;OHLY SE Mlfr. AETEH CAREFUL STUDY.

EQL'6 G Ĉ.
C E A S E
CCP
njinf-
nr.rcr?
HTrhfT

fUli
F.UUK

rgurTHlS VF.flfilON COMTAJKS SUPPORT F-TR FAST ftF.AClIHft AMh
rWPITJ« OK A H[JN - TN7rP LEAVED PASTS. THAT J 7 CAN
rREAfl nH UR [TF A CCHPLETF. TRACK 1H 2WE n V.VOt.Il7; OH V.T
; THE DffiK rF THE BRADS OF WHITES ARE ISSUED IN
i^ RCL’FNtrAL DflDEH.

ECU
E DU
1DJ

;
PÎ 'H (Ml -: fTA'IT r/IA'lKR
I- K:>N H^ II« rr- 47
: HvCf. i wNriDi. r NTST
tf ¥~r LT'H':<i:.r ’Ti^mc'Trn
WIIITT r-’iwr."[.r niAPA"T:rn
WBITF CHAU ow r.irr iff
PJNTl CHAU P- IT" TAPY
READ CHAU FliOn |-A IT'II 1>,PT
<K:MOBF l-hAl- t* THK 1

7HP BOOT
WC'ITCONST
G-.1H IN
£Oh!'vT
I.1TT
PUHC'I
H|:hprs
HOHL

tit vcilJ HAVE OHLY OHE DISK OLru+IE ‘owmsi1 pi TRUT.
? TNE :/D SY -STE1' WILL 'THEN sril:LAfr A NVLTIFT.5 DPT VC -SYSTEM. x»*ro7

JirrNST
AGON CM
XCONDT
Ml.j'.r
X PIIhV H
xpirm

Kiin*T

Jhr'i 5NPr-i
.run
rip
up
JAP.IMP

r E n f i O N HF.-̂ O^ ijisr- AHE PRrNTED IN TilK Cn|.Lrfr.TNr. TDHPIATI
r

I ; XAAA JTJN M Jf
J

f. WHCTPR A » IPIHE4DP IWIWMTKJ
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HlXiKilRL JPH P
x?-£ rrftj; MP
jiprrKrC .IMP
KrtRtQn# JMP
xPFAG Jrtf
xWRJTfc Jrtf

fcSH -itL
JiriTTB r.
STTHEC
a;i:rnHA
Khn
HP |ft.

tZF.LF.rr D!F K nmvt
jFET 7Hf.i"K RUMMER
jFET F-F C70P UUHRFR
i 5FT D“A ADDRESS

E ELECTED SECTOR
:HBr TE HTLCECTFD flECTOR

LX[ Ht DUHHO r CET ADDR ar DFHFUG
fHEM*OLC-
r E F SOjIIETURN

! CMP Ws JZ SELXET

\ i
3 F DNED5 K

J t
PUSH
PUSH

a JSAYI PECS
JIAVE PFCP
J PRINT 'HOUHt ' MSC
J TELL THE"f RBTP IEVt REG A

]STORE IT tOP HTTP
i HAKE IT UC1T LETTER
jPUT IN FOP CONOT
;PR [NT ET
jULfT re* CO AHZA D
jppjTcmt ne
iCLPAM A
FCX37 SCLKA

f."RNTJH IfEHi r-JlOM COLD START LOADER
jCIVE SrON D« MESSAGE

A
UpHtfTMSii
PH5G

LX 3
CALL

BOOT ? POP A
LAI EPrsnn ryerr MACK FPIHTEB

i rrmrr ms* A
OlSPDKJST*JCRA A
A*AD!STk 4

MOV C.A
CA LL JEfONQT
CALL rcew ]|4

rF "TWITS OH PT'OM
XUH
C r nCH
KOMOT

OUT iRESET VTH
;GET UP FF TO CLF.Aft »c!Ki:ni
; HKWD IT llljT

M*H-VE ABA ACALL
ENDIF JMP StLKlT

ENOffLAI H.SM SO
PHSfi
CK!H

{ pn|NT OPENIwo MEF-EAGF.
IPS' PUPIfTOUT
rM5« OD HOUSEKEEPING

CALL
t*0V } PUT OLD OtfrP I IN OP

rCLEAft D FDP DAD
FDET ACM OF TORCH TABLE
:k re DIME I TO ADDS
rCET THACE PBOH OLD METE
F «TO*t IT FN TRACK TABLE
rCtT NCN DBIVP. 4
fGET ADM OF T* H TABLE
FGT.7 READ LOC OX NZW DRIVE
|AND PUT CX HPG A
rBAVC FOR REEK ROUTINE
;A &TUflT 37 71
r<JPT DISK t
rSTORE IT FOR LATER USE, iNVf*f Pit FOR LATCH
iPVT SITS rt-1 AT

E,MJ«iP
MV[
LEI M, TOKTBpHAPM 30&T RDUT 3 ME-- ACtrVATPD WHfiN YCIU r:;WTnCT-L C
DAD Di
IN DTWKWifeOCT:.
MOV HrALAE SP,BOH ISET STACK POJNTEfl
MOV t.cWHIXIT1:
UE w.TPHn«vr C. o IUSCD BY PFESCL AND KETTRK

JSELECT DESK D
i t OP SECTORS TN D
jttTPBT W ET»I KECTnB 3
;fiE T .'STARTIWi ftmu

DAD D0*LL XDEREEL
HDV A ,NMV1 D^ N&ECTS.
STA HXH.DMV J R.J
D*JT DTOKE.H 1 H,CCP
MOV AiCMfiOOT 2:
ST*. DTAKUOCALL

Plrf.H SETmiC rBELKCT TRACE TCI
r FAYE. RC
lP*J7 SECTOR IN C
rEFT TT UP
;GET READY POM SET

C!MAA
AUD ACrW ADL A JCALL X&ETSSC
Anh A J•rf/CV »,ft
ADS A JMOV CiL ;

2 IMARE LATCH CO«RAN&
ISET LATCH WITH CODE

OBI
CfcU XSKTWtA fSET IT UP

rPESTnBE PC
iPEAn HEC.yjcn

IERROR ON RCA 0
II DP srOTORfS TO RiEAD - !
Ir-'O+JC —00 TD CPN
IPOIRT Til N£rt SF:CTQR
r«OVE CT TO A
IEND or TRAC*rHO-^CDIfTlNUE HC*D1NI?
ITRAC* HON EOUAL L
;*tT SECTOR A*Ci TO J
r H LAI)' tfEaT TRACE

OUT PCCRPTr POP A FELDtL?
ORLi AHEAD

WBDOTX
r* 1WTAT IUNLOAD REA» RECAUt^ E 17?! DOSS

mar RECOHMJIE MTVE ŝ rtcRjxt 20MAM]
DCA l i JME 5 CL- C'EL i.11 GOCPM A JHAT EV EH YTM P HCI I>HXRA
CXR SPl.srT:r MOV A,B POP B jRESTORE REGS

j RESTORE HEr.fr
inFfrrrs-PF RKCS

CPI 27 PD* D
wftDPT ?jr PDP IH

CHS i- R-ET iMOV B,C
JMP MBOOT 2 ? SET THE TRACK GIVEN IK PEC C

tfBOOTX;r iLXI NrBTMSG
fWSG
ICON:*XBDOTL

l<JET ACX7M Of EMPrtJP MSG
IPRINT IT
WAIT P«l KR EKTHY

;DO HAHN BOOT AGAIN

<!Etf-Rh:cut HOU A.C .- TRK WAS IH HPG C
jpUT |T WHERE IT CAN BP FOUNTCUt ETn TPRJMP RCT J

r
rTBI5 RWI7 THE IS THE EXIT TO CP/h STflTF.ft iStT DISK SECTOR Nl/rtlEpr i
uOCPMl SETS EC ;

NVI h t K.iri ; PUT .rufc?r Tfl WA -5IH MOOT
;AT AnriH IRAQ
rSkT Anrw or HARM poor ENTPT
;ri^ISII THE JUMP [NS7UCT30X
|PJT JIMP TO POUF AT Tf
rCFT ADC* Or ODDS FNTH ¥
lFIW[F,H .TUMP 1RSTRUCTT0N
j 5 ET CP IHTFHBUrr TRAP

MOV jCET 5ECTOR NUMBER
jpur AT or.cto* # ADDS

n,C
SECTSTA 1

HerLAI Hr J3K1QDT i
SNL& 1 *ST* & 7|R- ET DTSK DVA ADPBENfr i
LSI Ji.ncos tSlll.fl
MA

A SETOMAl«H MOV NHB jHQV BC TO RL
LXE N, TRAP MOV L,C J
FHLD TO ;Ah'H 1T

if.tr prirnuLT C«A ADW
JAPO PTOHE CT
foFT PPTV DRCVE P
r SHOULD PF. E H C

BHLD DMAAB& jSAVE ]Tr.xr H , BOH
UttA.rt.riD RET j

fihl.D Jr I.Urt
»PV

A .-READ * SECTOR AT SECT , StV,l THE H E>:L''(tl TRACK
;UFE STARTING AODRE.RS AT DMM.DD

IF T^FT *EAD(
XPA
DU?
hNlirr

A ;CLEAR A
J5-Hnpi |N T|«F FP LTGHTH

CALL 5 EEK
kt ATCHT

r *OU£ READ TO TRACK
;GfT RCTP.Y CNTOFPH HVIr "AfTHY ;

STA CRCNT
SECT
UMAA0O

;S*VT ERROR CNT
;GET SECTOR MUMHER
JGET START [MO AK*tS*

i
LOAJMP CCP GO TC- CP/h
LNL(I

READ!:;THIS ROUTINE ]p. h, NULL ZHTERRUPT TRAP
;TDS NDW, JU5T RE-FNAUE [ NTERH UPTfr OUT &SECT

NCfCK
jSET SECTOR TN |T7 t
19FE ir C4ITVE READY
JDD ROT ALLOW [MTEHHUTTB
j GET 5TATUB
j CHECK TE MEAD LOADED
jSETUP RUA W/D HEAD .LOAD
jir LOADED - THEN DD TT
i ELSE FORCE MPAS LOAD

CALLIr TlLTRAP:
5 HDR D i L F A '.r*: BOOM KDB JU«p OR CALL PffTAT
Ah' fDB 0 runi

DR r HVI A,BBH
MEADEF: i I TL'Hh [ NTFRRUP7F DACH OH

: GO Brt-"K FR:CM HHFNC* mi rAiff
JNIn ET 0R 3 4

MEADE 2

^ 5ELECT PIfr" GIVEV BV REG C DOT ? 5 tMC COMMAND TO L 7H
RIOOFrUSAS ELI f. CALL r*SAO pfttAt A HCTO*KfV

::TA
R KT

ITUT VFW ms* IH A
^nvF IT ran REAL RTH

RPKJNt.N SSTPP K El rnLLOW INTERRUPTFR AGAIN

* P:GAD DTER STATUS
( LOOK AT ERROR RTTH
;RETURH ir NONE

TN DSTAT
r AN C 3UH
rSELECT DISP F7DRED EM NATOS* A1
l ChEfPt;s ELDSP.: STrt IBAVC ERROR KYtFERRSPUSH

PUSH
H
R ;SAUE REGS

PUSH i 3 PI TEST I
LEA
HElY

NETDPK rGET KEH DISK 4 pFP 1M7PRTED L<»rc
IIN THE LiMtUflNT

CHA
CPP OUT or FH

rLOOK A7 ! LFNhGhHI J ENDIF J

131



.- T . :

T
FCHEOK fDH SEEK ERROR
rnirr FRFO* CUT
rPFCPF*EN7 COUNT
rtsy ro HEAD AGAIN
iSHOW READ EURDR
j TELL EOH£LYMF

•CALL ESCUK
ERCNT SCfHD:LEIA

acn
JKT.
FIV;
JN P

DCONOUT ,- [ !=::= lrE r&Pt -AKH-A
SW *. |T:RRJITFlV

Ar ' S 1

EFFHRG
rN£ .MEP.D A? LFAF.T 1 ? il
rftf.AiN, Poll 4 »ni7

tAU
C»LI.

IIF-
FTP

SB UP Y Imup:
USTA7 rWAl t PiSH h".:-T PMJPf r IE CHTPI j'

IP FT FABRY TF HUTY
! 5TTLL BJFY

EH;UAST FClR laftft DH 1KTB 0
jSEf FLAGS
s rsfjM-K- 1P ENTRC
jnjfj,l> A .BYTE FROH DTE":? FUT BYTE i n "EHCRY
t :WCH HFHORY F*Cl 1WTE H- PEEP REATTMC

DWAJT
14 MODR A A ilBUS V1CRP

^ ]P:JW biun
Hi.A •[PTPC 3EFE7 PY qc.MHSGMKTNOV

IIMM i l FDR INT:J ** r" rtnt./in
MV | A , linOH

DCOh
;CLEAR AMV PEND[ Ml', OO^HAND.- AHTI PllHCK TV PK | /JTATU^
rCL.EAW up
; tjt\ FIAT *

aur;HS T TE THE SErTUH AT StCT—LOAD ^PIEAD FITIST
jI.IRC StAB T] MG A OWliES AT W1AA CD PDF B

RET
rMRITEr
SLOOP:CALL ;CPt *M RIGHT TSACR

;S3tT fcETRY COUHT
EFEX
AjATCKT Pll£h 11 i ~ } vr T:«!: FOP HEAD TO FFTTLT

;NERt ABOUT 10
PiYEr L 51 ] s, ? - a StWRETRYl!" fivnupir
STA ESCNT

y ECT
tWAADD

j K A V E TRHOB CRT
,- CCT SECTOR *r -CET STAATtHC AT1DH

DTPl.flA
•3N7 SLMPIi - KL- r rep liVP 3 7EIJ .71Vi SLf l i inr rSET Sr"T [ HTO L 7 T ]

i 5 FZ IF C«TVF. RF.APY
I HO Mm ALLOW EMTEPPUPTS
IGFT 03 BK STATUS
JCHFCH FHF HEAD I.OADPfl
JSETUP WRITE M/ fi WftATV I.ITA f

; [F LOADEli THFN ml | t
i FORCE WATTE WITH PTAn LOAO

D’JT USEC7
RDVCK J'OP hrt

FALLr EFT ;
| HOME ROIUT|ajR-KFT TPR TO ZFRD AND JIEEIt
rHTLL P- lCK UT nUBIKi HEAD OP MTRETF

D1f
DM Hfl TAT
AM r 211*j- JhVI A,I'IARP

WHITFIM
HQhE:V .rrii

Ofll XRA A JCLEAH A
PO'T WEHEnE rx- CAK PF P- OIINDr WRIT Eh‘:

57AOUT ? IRSUR fAnnAimraroi*. HCTw i,onP:
runner, A srrrOKCALL FUR]TU JTMFS nouriNt ONLY cjHL:.f:n FRCN SFEK

JTD FEsropn ACTUAE. m:nr.UDOKEiSE
ss,

; A LE.ftW IWTF^PURra ACm TH
jKF- AD TT- T FN R7A7UF
jMASK NOH-ESP.OP UlTM
JRETOPN EF Nd fnhOR?
fSAVE ERROR FUti£

IN DR TAT
CTCHr H0-.R7N:KHZif: A , no LIU

nc;c«
SNA ] T
A,RAH
5CHK1

MVi ;RZEET AMT PENB ?»C COKRAND
rEftilur CDAAAKP
rWAET FOP NOT SUSY
l ie US 5 FF.K n.*TK - -JIOPr
11 SSrJE CONMND ••rfB IT rii-R |NTH-?-r -CS MEAT £.RTTI.thT?
|GO BtCK

HI &JTS7A Eftfti CALI.
MIYI
CRE.Lir TEST’ I

CNA ENVERT- THEn
PtlT THEW OH FP LEDSOUT

km>3F
fiFFH C^LE.

RFT
ELOOR

CRF.llK rOR EWTVE RF.ALY -1F NOT 7ELI. OPEftATDH
AMD MAET FDH C.k

CALL ERCHK
KR;:HT

rCHK /CORRECT SEEK ESP
lOET ERROR CKT
rT>ECREMFN7 ODUNT .
fTRY WRT7E AGAIN
I SHOW WRITS FKllflB
rL'O ERROR JiCSAAfrEi;

l.nn
fDCfl A
RDYCKiJHE HRtTFT

Ar "H"
EPPN&-3

3 H rOET nrRK STATUS
;M.P.F-P FOR RFAIU’d1

IO K wr ARF n F.ADY
|SAVE REOF-
;SAVE

PSTAT
RHH

HlJ[
AWIJHF
ftiPM* ITTK =
Pi*PH
PUSH

HJ M BWAJT JNAET TOR READV
J SET FLAC- S
? CET OUT WHflH |>nwic

rOFT nrTE FRCn hWDRY
IWHFTF CN DTSX
,1 PIT1RT 70 ME KT n‘f ir.
;MIFEF NS I T lN<;

EsDBA A

"OT I iup
H . HRDYN5LAT ;fft|N7 jFO HE!:FACE

rTHINT IT OUT
rGET ruRnrMT PF r VE
jrilANCC TD 7.FCri
i^ nr UP TO pfr r IT
JLPRIHT St
/ OFT KfiYRP ClOAR
;£Et MP 1' n AMD LF
rfRTNT It
rftiEST'Tnr :irc?=
; fl F.SiTnRF Sf-TS

r K:;iv AFH
0PA7A CALLi i. PHDSOUT

I: r !iKNOLDA' A" JNF H
ADI /1.JNP FWH 3 TE
nOy
P-AI.L
CALL

C,A
ACDH07
KGDN ^ K
H.CRI.F
PH.̂ O

RHKAD OP KRTTS ERftDR t>CTEC7 FID—RANDLE NO REr rCL'HC-
iCWDCTIWI ELSE HOfcPWL RETRY LDOP I.Kt

CALLI
RPOPETHCMR i
HPUPLDA rrcUn JGCT FSRDF n VfF

i ^ARK ron. H.SJ
jMDT MHT FAULT*

RE-TAH I J OH
PZr rPRINT HFS?-ACE A:.>;IT [ MRS'

|CHHCX D3 ?;p« if ON CORRECT thACK *
;COAREfT pr HECSS 5ARY I

PH SC:7’ .
HftV
ORA

ICIRT O -b-TF TO pur XT
r F E F TF' B 3 NiVHY 7 ~ P‘i
i YEP j. WE An r II-IN r.
1 PA?S IT iH c
;PR [ MT A r II Aft
;POtHT TD HT- VT BYTF:
;flt* Y :H r.onp TELL Kwr.

G2IHSK Jt ANY: A r re JR
DC D.M

JSE" irP Arrun:
jCQHNANCl TO 5 ? v J
;r.'0 HOT ALLOW iNtERRiipr-'j
;h* lT TOR J r>T DRD TTT4 K )
? H PAD THE TRACK AonIT
r*i I.ON rNTFPJIUPtS AnAri
I^AVK PFACA
rWATT FOR OPEBATIOH TO FTNESH
J 0F7 T71ACK RAirP
j UPF T7 TYl SPrr i l? RFKK PTN
J 0RDA7Z TRACA H TO [ STEP

PXOUT
C,AH0V

CALL
n ?

XC*NOt:K' ITWAST
I5C1ATA hIKSEH

PWSI5JNPKI
JPU!-.K PE*-
;£MIU-n HEPFACE HdUriNEK: AI.L 5WA IT

POP PSW ERR.H PCIr S“A HOLD
DTRY PUSH

PUSR
3\ 1 SAVE HL

J 5AVE AC
/ RAVE 7YPE J WlMrATOH
;DD CSLF
r FHiNT r -T
r FF7 TYPE !h'l>1tf"
; PR EHT 17
lOET FRROR BVTK
J PD TNT 70 F.̂ UL-Ml TAP ^E

curt
C

rlOV P..A
H.CPLF

jfSATK oralBED HAf:- ALR ^Anr DGFM PTCRED PY firrTPS; LAI
CALL PHI!"fih KM- 1
MtlV C J B

tCDNOT
IIRP 5
N. TYPER R-T

rf.LL BELOfft
srt:K

iHIJ.L Ini K-JOHruo IF FSDH: ChKitJG
;CEf WHKIfF wr ARE CDINC 70
f F.AVE nr -
jPAVK THK ]K R
rfikT Piirv TRACK
r rrriiPAPF 70 CURRFMT
r 'JAHr so FORCE MtEltHLBT
; pur rirnnfiHT 3 H A
ISAVE FOP- HEXt TINS
I H EF- TORS PC

IF TBk - !1

r CALL[ -CA
LDAPUHH E
LXlNOV a,A

l-DTESR !I.P* R<H.O IIIKA jJOrMT TC NE «Cf KMTHY
I [N ERRf: R TV FT TA1I. F

tJ 37-1 X VJZ Fx‘IRTH7
A.a
nnLT>

fHx ;NOV
*> TA
P' : r

R LC r 5H 3 .Pt Err 1*70 CARRY

RHOT IM rARDF-REFI1 I.UDKT W.;
; SET p - ift LQEf.HH

S, I
.me
AVICPI 0

TYfPHTi.rs H-nHRTH
DnMTR
-nu'rtiT
A r lAR
P.rHHD
SLOOP

r- ni4r HONE SOlftINf. lNF,tTAn
IOUT DEf>[ REO TRK -rn j l'Jj
iWAET TILL HOT LHIIHT
jSK ? M - l RMf-
J ISSUE CO ĤAMD
? C r V E TTiHF. PfU rikJMY Til liMTLK

JNDV J 0F7 FTRST LEttF.R
IPH'HT 37

^ POIH 7 TS- HkJTT LFT7 EP
r-r ? : <* • :

j * 1 IF I 'I;M- I M.
,p|iI’-IT t, II.-.AHK
|P f f‘M T A r I- 111; THA.-r

CPN
xccjiorOUT OA ^e -

1wiCALL HNvr
i'-: II 7- nm;i'M.L

r\L\. TYRR.YT
|l ! (.-
r /r 1

'V TT-I,
A||ftPT I HU|
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l l i/l I i;rt 7Wr.cn UF ARF ON
j.qmw TVIEft LOOATSGN
/ PaiHT S FOR SfCTflft
fGE ? SECT WF! ARE OH
r «ll3 SHOW IT
IGET CLUREHT WIVE
; W.p:r i i ASCII
sSEf up rnp ppr »n
3 p* r »r sr

&
jRf.lJTnpr KL
I' STCNAL CTRDR
rFE-f FLAGS
;Cf: HDvr

mu t< ALL CPHPPT
C , &
SECT
FRRFJ1T
DTSKHO

VDH;
KVt MOV A.C rrin CWAB IN A

rTPN OFF PARITY
jCHECK PCS HUBG1IT
fTJO NOTHING IF 1DP-GUT
jGFIT CURSOR-
J TURK1 IT orr
i PUT PACK f:fi ftChF FN
;G£T CHAR \t A
a CHECK FOP COHTROL CHAR
} I T YEP, DO EO*FTREJIC KPÊ tAL
FPLTT ON BCPEEN
rPOTHT TC NfAT LOOT 2 0«
fOET aCREFH AMn HSF
rCHECK FtTlR FHD or SCREEN
r 1F TES # THEN SCROLL
lCt7 OUT OP HERE

LM ANT ItnI
CALL GPJ 7FHI
LEA II cxtTADI ' 3, MOM ArM

C.A
XCONOT

Trn
nrJi

A-Hl
hijvC*LL

FUP B HOV
CPJ

ArC
i- iFOP H

MVT A,1 CTLCHftJC
OR A A MOV Hj A
ft RT IRS. II

FftRPBT: NOV A.R
PlTflll
CALL

;SAVL 'MUNRKTH
jPAJlfr LETPEF 1« C
;GFT NUMBEH BACK

PSN VT^ASi-HlfF|
XCOftDT Ci SCFL-

FAITFO P P5 VC -IMPDPT FHT: SCR1:
Cr '0 -! rrfr IIF r FOP J 0 ' 5 D3CIT«vi LX: iPOrRT TO START GF ECSEER

jSRVC
7 PVT START + 1 LIKE IN &

M r VOftAS EDFCPHl: ftlrth ft
r E irfhACT H? QJCEP
rJlf FK PKT r 71IT 5 OPTFlACTIOh1

] H H c h^ftA-SE +t iLX [
!< UI JO sens.] r

frEC -PP L
10+ rG

.11' LElAT ;CET *Ytfc FRD* SrptEW
rAHH ftljf JN « EW POSITION
r INCftt* F*l POINTERS

ftJ
; A ESTOP* TO POKrrrvE
JS-AYK \,r- pj-err
r LI !iT TfMJi DIGIT
rP-JT UHTTS nrciT [ H C
; FRINT A P- LARIC

A L>]
K'W
CAU.
fl«T7
CALL

PWV ",AI B.A [Hi:
ACOtNIT INK H rTr " jCf:T APOP MS B

jCHECK TOP: FND OF SCREEN
JIT NGT t THEN KEEP bt ]^jREFTORE BC
iSAVE TMIfl ADtfl

PICTV A,B
jicrva? VOPJiSI ^ICPI

P L*:
•JNI sent ]r iPV;

JHP
C i' T

XCONOT
j PR- TNT A B\AH*F PREHT IT AMO KFTUfllV

PGP ft
PUSH It

ECRL 2 t
jl-hros MESSAGES «V| B,h jH.IT ALAFR OK LAST L 3 HP

rP&tNT TO- NE 3T LGC
rflET ADEft L£B
r CHECK DID GF L 3
|N«HT VET
j POINT TO fctClN Dr LIRE

AftE utWE

r ]NX H(MilljPAH , * MPR CP/h R ] -74 r
NOPIT r 5 UBMDP , 1 /' J Anil. t>+ II r 0
no Hi OAH # ' BKiT f A r l.lJPr 1 . n
BOHiOAH r 0
^DH, CAM,'U^VKT SO
BDH, iT'R T ' HOT H fAfTT - nn r VE 1,0
" HP VH PMM FIRMrCPCl.MC0.<JR5 V '

&H5G ! on NOV A t L .r OR AH1 3FKBTKEC: D&

^ ftLF : On
RNTnflG: DH
»iRDV«rn nn
TTPrRH : m

JNZ SCHL 2
PGP h
RET

CTLCHH:
!CP[ C*H ;[ E IT 13

? YES
MS IT CR
i YES
jIS TT LF
;Y£S
? is IT HO*IE
;VES
;E 9 it KP
rW
rkldr brAKTEP-M NOTHIMG

J1 DELETEr rCHf.CA C<lwScjLE IHPUT STATUS
rHOT PEAOr lAj-p, < AI «FF

CPL ODH I
J2 CRTN
CPI OAH
JZ CLP

iccNsr: CPI BftH
!JX HOh:F KTFTS CM

2IH JRCAP CONSOLE STATUS
jC.OOK AT BIT 7

JE CLEU1
AM BOH JNF CHIT
I;KP3 F CftTH:?

J HCV A L j GET CURSOR LGC L**J RUT AT BtfG frl OE LIKE
i PUT BACK
j GET GUT

NCrT ftVSVSIF AN[ OGDHI
0IN MOV L,Ar ^NE 1 I LOOK AT BIT (\ JRP EEJtE-HLIF OFI.ETE Iji

MOV A,L r -CET COft ^OA J..tC LSB
p 3tE IP HEOFK OF LINE
rTR*

irS I*̂vr A,0 ;EET A«n
jRETL'niV WITH wnT HEAPY
rP.f.AE<Y SO A -PP

AH1 i l :
INMVr Ji . KNIT OJ NDTH1K33 CrlA I<-J • ft rftftT ftr ^ ‘ElfIT

«,V| I* t7 KEN LK TO EPACE
|<3 ET OUTr JMP

,:RFAD A CHA.RACT Eft PngM CONSOLE CLF:
i PUSH

PUSH
H ISAY* REC5 FOR RCROLEOWTHi H i

? FTT LIKE r^HCTR Ih BC^
?ADP TO CUBte
Ifj-ET LDC USB
|IS IT PAST END OR SCHEEN
JHESTDPE BC
iHI OK n-ur r. ico w STACK
jscPor.L ;T
;NEST<IM£ ftf,
? CET OUT

J LM H .ElMYSVSrr j LiDAD £HT LQC2fN |SEA & CClIfSDL:? PTAT KDV
err

A,HAN[ BDH JLDDK AT HTT 7 TDBAS2 i . IJNI EGN 3 H fKEEP MATTING POP BD3 K pHJET OAT* BYTE JNI JTHA
9CALANT 7 FM - STDPN FBPITY OFF CALLPET I POF KHM’P]t

JN F r ?i[p
i KTRJi:LF hH.yi NYST5 r rSWAp ML WITH TOft

rCLEAft STACK AND CGJlftCCT HC
IGET OUT

KTJ1LJH B fREAD COWSQLR *TAT POP HJAH|; ,lLOOK AT HIT D JMP EXITftirirttJNK jROT- ftT^t -KrEP UAIT3 N0 CLEAR !J:H SR*:AD OATA HVTE iLAI tt.VOBASE
A,VtlftAS2+4

JGET START W Ptfltn IN HL
;PUT tND OE SCREEN MB IH A

?THrtM] rTUP+J OFF PAfltTY MV]
H KT Clf:*A 1r

J ftv: rPL-T TLARK IN >*EM
rPlMNT TY3 NEITT LOC
iCJlljCA TOfl DID OF SCREEN
rKC, STAY CH LOOP

rNA Jl
CNP ftM* fTE CHARACTER Ik < C| TO COHEOLE DE Vf CE CLEAR:JNE

HOk:
OKGT £ H, VDBA-flE

EXIT
LKI } PUT START CP SCfiEER fN KL
J.« p J

3F «77 PTVDM tAfT:
J GET' STATLWIK fl MOV A P M r<fET HEHORY BTFIE

TUPN OR CDP
IFUT iT BACK,
f MAKE TT LOG K NOfthAL
JCCOURT*

FDHAM'l } LOCK AT ft 17 1 DP 3 SOW
INf COHOT / HOT- READY -HTTP UAET3 NG MOV Mr*A,Cunv r CHAR CR C tp A MOV A,<7(li-iT l [ F̂ INT IT RY.T

lMKt J

jCURRENT CURSOR l.ctfrw GvmP
PTvn«rF r

; FNDrr
J j
VDBASE rw OCCnOH jECftEt'N .«RMfipv AKP.R J

VbRAKE/214VDPAPE R'JU ;Mf,A pT VOft^FE jun[ TE A CHARACTER CM LJsTjNrt of:v£rr

LEST !
HPUSH IF Mvr.r.s

A,OAH
jSAVE HL tLm.il VPMF r OFT CURHENT CLUflDH |,(1C t CRF.CK rOB A CF

7 IF 3 T IF- THEN DO HULL HTH
«VI
CR ftvp« ; DO OUTPUT CFHI.h VD«P rSAVr CLIRFGR LGCATjpK M VC Ar ?r

'ADI*L
A,QCH

r
js EITT-vUE Hr. .72 I

MVf |CHECK TOP FF
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: 'i r
I.

'£-*> . "7 v '
> ; •

rfwcT!y
r. .
;3*r : ' •

- : 'MmVr -
fell*: '2

v ••"rr“_l
i :
: :

f
c -ht»

* v,i
171" FF n?lt |F rr 'i PET1 * TZmj

ADEN L
A , QZiH

J ENDIF1
•1 ? Jt HV1. ::M F
MV r

t ;H4HIWC.L¥ LG ED te: PL'IfCIH MKR TAPE
1 TAH |*E UE-JEH Afl *:r BUCKET TO CHECK FILES

c }
A. P ? {

l,?a
PUNCH :

BKTHIST 3 !
3 H 1 iCHECK PTATJA

1 HApK OFF TIE -IANT i£IH

i NBR.HftiLLY USED Tfl HPJhil FA PEP; TAP E
IHOT MPLjMrvTrt BUT CPA HEguritFS sor

LISTSJ3 rWAJT rtffl TIE
r £S£t DATA BTTE
jSEKD IT DUT

A,CHGV
;1 01DUT
P EATER :P.ET

h^1 Ar LAR J 5 ET METTLE fEflFIASiDKLs1
ICKT1

tAPOP H RSAVE BC
RSAVE ir ik h

:
P,A

r DATA AH RA:’r ri;^ CFHA DENLL :
L [ ETLCALL j PR IBT cn rfftsr TRK l\n u I T H K TRVTFD

I TOAD* TABLE
IFECT" R I
.: ITIA A ilJlR E1-!-:?
;5£L ECTCP1 PEEK

AC-DKL 3:
TfiKTfil
FFxt
Dkunn
D! ftmo
NATnsk
unr.p

M.Ir 5nnKPE c ^ OTra > CtT HULL CHAP
jfitfPmCTT COUNTER
t IF THEM Ki Pipm; MU1L5-

DDUftKft
0DUADfiNtlJH Z
0DBRDDrJt, 4
C.DB! ElFOB r & tETDRE B

J^ESTDIIE A
JHETUBN THON L f E T

C.re ;SAVK AREA FPP PEEK
1

A.C«11r 1RET;
nF.HTVT;

ERRS::
! Ki-Wf I

UR- rrHHIlR CDIJRT
rtHPnp HOLD AFFA
j 4Hp|f EPFDR -HOLS

EMBEPr t 0HP-?
DB n?

;; Brtr "fcvaIF 1i jCALL 7 ABuTF- TO COM501E Ft* KC« ENDr
?: r

. X

V '\ 1 rf! '

r
J T .

b

7r
rL

I
iA

rj
%

j'

r:

Vi
4 :

r :

rI
i

ri
i r

-•

S '
r =
r-
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Cold Boot Automatic Program
Load and Execute

Lor 'tn S. Mohler

J

r
r
r 'The eras Ie now ORGedThe following is a method for modifying your systems

BIOS to allow assembly of a system for automatic program
loading on a cold boot. Descriptions are proceeded by
an asterisk (*) and, of course, are not part of the BIOS
modification.

The AUTO swi tch may be set true to produce the code
needed for CCP to automatically execute a single
command line directly after the initial system load. A
suggested command to use is SUBMIT INIT, which
requires that only SUBMIT.COM and a submit file
INIT SUB be present on the drive A. This way, by
controlling what is in the submit file, multiple as well as
single commands can be executed after system loading

"This remains as is In your BIOS and is shown lor reference
BIOS QRG CPMB + ... ; BIOS org for system generalIon

r ‘The following code Is added in the WARM BOOT code
‘Its function is to turn oil the automatic program load
‘operation so a warm boott C) wiil not initiate another AUTO
‘Sequence. If you do not put this Code In, you willnot be able
*10 gct back to the prompiA .r IF AUTO

XRA A
STACPMB + ;set command lire empty
EIMDIFr :

Alter the BIOS is edited and assembled the standard
system generation procedure is used. Refer to your
documentation. For mosl of us, it looks like:r 'assembly switch to enabls or disable AUTO

' somaplace abova here TRUE and FALSE must be defined.
’I like
FALSEEQU 0

•TRUE EQU NOT FALSE
AUTO SET TRUE
‘CPMB Is the first code location of Ihe CCP portion ol BOOS
‘this remains as if for your DIOS and is given here lo show lhat
'it proceeds ( he AUTO code
CPMB EOU (MSIZE‘1 U£4px x ; system origin

r DDT CPMJCX.COM ;load DDT and CPM of the appropriate size
IBlOS HEX
Hxxxx

; If auto start SUBMIT INIT ~
; refer to your documenlalion
; the patches now overlay thc CCPr IBQOT.HEX

Race ;load the booter
;exit DDTGO

‘The following Is the AUTO codethal patches Ihe CCP
; auto start -up feature
: start patching CCP here
; message length calculated later

ACMSO ; DB ‘SUBMIT INtT1 ; command line to be executed
ACLEN : EOU VACMSG

ENDIF

SVSGEN
IF AUTO
ORG CPMB +

;write ihe system lo diskette
etc. - .

DB ACLEN

When the diskette is cold booted (RESET) the normal
sign-on message should appear, then the AUTO command
line will be executed. This, for example, may take you
directly into a word processor or MBasic or whatever is
in the 1NIT.SUB file. Let me know how useful this is to
you and what your application is.

; message length calculationr
r Lorln S. MohlBr,P.0, Box B340, Anaheim, CA OZBCZ.
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! Choosing Between CRT Output
and Printer Output

Bob Kowitt
t

r Some versions of Basic allow you to specify while
runnmg your program whether youwant to output to your
CRT terminal or to your printer.Unfortunately, one of the
most widely used and powerful Basies, Microsoft Basic,
does not, If you use the methods proposed in the user's
manual, you are told to use the command PRINT to go to
the CRT terminal and the command LPRINT when you
want to output to your printer.

^
There is,however,a way youcanbypass this deficiency

if you are using Microsoft Sasic Rel. 5.0 or later, under
CP/M. Locations 0000,0001,and 0002 contain the jump
to the BiOS in CP/M . Microsoft Basic uses the data
stored at these locations to direct your output as you
have chosen with the commands PRINT or LPRINT in
your program.Using this same information,you can locate
the point in memory that contains your rout ine to write to
the terminal or to the printer.

You can bypass the use of LPRINT by fooling the
Microsoft interpreter, InMicrosoft BASIC 5.0and higher,
this data is stored at a locationbetween 16000 and18000
(decimal), depending on which release you are using,

The location changed during modification of Microsoft
Basic lo eliminate bugs Ihat were discovered after the
original release. By including within your program the
followingroutine, youcan at any time within your program
direct the output in either directionat runtime rather than
being forced to duplicate the code when writing your
program You cannot poke the data directly into the jump
table of CP/M because Microsoft Basic doesnot use this
jump table after finding its location.

Lines 60 to 100 define your variablesandprepare your
program for further input during your program.

Poke F.OT (line 160) should be inserted before each
point at which you may want to change the output. Poke
F.C (line 180) should be inserted to get output back to
your CRT terminal.You must put a copy of line 100 at the
end of your program. If you don't, you will be locked into
your printer and not your CRT at the end of the program.
Your keyboard will still be entering dafa to your computer
but there will be output to the printer and not the
CRT.
Bob Kowitt , 1727 N . Jerusalem Rd . , East Meadow , NY 11554

r
r
r
rRJ
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ftW p"ir.

K

Ir
10rz: SAMPLE PROGRAM

* * ** * ** * * * * * * *
20
25
2 0

:> * To u perate printer, f i l l F with PftlH'f UYTC
To operate console , f i l l F with COtiSOLC QYTC

31 DIOS BOTTOM ( PEEK ( 2 ) * 256 ) + PE2KU ]
32 PRMTBYTELQC= JJIOSBOT'tOMt13 I S0NSOLl;i irTCLOC-uroS3OTr0r''+ 10
31 PRNTDYTE= PEEK ( PHUT tmtELOC ) : CON SOLE DY'JE»P5EK (CONSOLE BYTE LOG )

F is location with MIU3 IC that Uirocti

27
30r
14 CHZOUSQLEUITG
15 FOR 2 =1600 0 TO 13 000
16 fF PEEK ( I ) ’ COiJSQLU BYTE ANt > PEEK (1+ L ) “ PEEK (COMSOLGDYTELOO1) THEM 33
37 NEXT
j a

n or 120 INPUT "Po you want P ( r intcr ) or C (onsolc ) ";CIIOICC?130 OT-C
140 IF LEFTS (CHOICE;,1) =,p" THEN DT=PRMTCYTS
150
100 POKE F, OT
170 PKi;jr ,rTrii 5 in a doirtcjnstration o £ print output selection’1BO POKE FrC
130 liND

li -Y
P.
!!;T - Should you get trapped in printer mode, simply type:

POKE F,C (cr)
to regain control and printout at the console.
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Dot Graphics on the IMSAI — VIOI

Gary Sabot
i

Run TRS-80, Apple or PET graphics programs on your
IMSAI-VIO and similar video boards with this program,

r
selected; then this character must be placed in the
correct memory location. It this process were to be
implemented as a Basic program, it would take approxi-
mately one-half second to plot each point. If a program
that plots several hundred points were run, however ,
those one-half seconds would add up, delaying the pro*

gram I have implemented the plotting program in
machine language, because a machine language pro-

gram is considerably faster than an equivalent program
written in Basic. If a Basic program jneeds to turn a
certain square "on," it simply passes its X-Y coordinates
to this routine (see Figure 2) and calls it, using the USR
function. The routine then turns the square "on," and
subsequently returns to the Basic program. Anaiagous
procedures may be used to determine the square's
present color (black or white ), or to turn it off (black).

Utilizing The Program

If you have a 30K CP/M system using the linsai VIO,
you can employ the program just as ! assembled it. To
use the routine(after you have POKE'd it into memory —
sob the Basic listing), first POKE the Y coordinate of the
desired pixel into location 6E89H, then POKE the X
coordinate into 688AH, and POKE the function number
into 688BH. The function number would be a 1 to set
the pixel white, This is equivalent to the TRS-80s
SET(X,Y) command. The function number would be a 0
to set the pixel black , This is identical to the TRS-80's
RESET( X,Y ) command. If the function number is a two,
the plotting routine will determine thepresent status of
the pixel,without disturbing it. This is similar to the TR5-
80 s POINT(X,Y) command, The status of the pixel is
retrieved by a PEEK to 688BH. A 0 will be round there if

137

Several of the personal computers in wide use today
are capable of displaying low resolution graphics. This
means that they are able to display dots, lines,pictures,

or even animated characters on their screens. The TRS-
80 and the Apple have this capability. Because of the
widespread use of these two computers, there are many
programs available which make use of their graphics
capability . This article presents a program that will
enable owners of the Imsai VIO (or similar memory-
mapped displays, such as the Polymorphics VTI ) to
utilize these programs. By making a few simple
changes, all TRS-80 graphics programs, most Apple
graphics programs (those programs which do not make
extensive use of color ), and some PET graphics pro-
grams will run on your machine.

The Imasi VIO is capable of displaying special
graphics characters " (See Figure 1.) Each graphics

character contains six squares. By using the proper
graphics character, it is possible to turn each of these
six squares on ( white), or off ( black ) independently. The
problem is. how can a single square be turned on, with-
oul disturbing the five squares that surround it?

My solution to this problem is in the form of a machine
language program. (See listing #1.) It allows a Basic
program to quickly and easily plot points using the VIO.

It can be modified to work with other memory-mapped
display boards, such as the Polymorphic* VTI. The pro-

gram is designed to be used in conjunction with Micro-
soft Basic and CP/M. (Of course, it can also be used by a
machine language program )

To plot a point , Ihe proper graphics character must be

r
1
•;

r
r

r
i
J Gary S-atrat , 345 WcNcKflaind Rd..Roslyiv, MY 11576
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Figure ?. This is the coordinale system used - o address
the squares, or pixels, cn the screen. It is the same as the
system used by the TFtS-80, except that the VIO s display
is larger ( 160 by 72,. compared with the TRS- SO's 1 2Sby
40).

Figure 1 , Some of the Imsai VIO s "graphic characters.'

The number ot the desired character can be placed m
the VlO's refresh memory; subsequently, the character
will appear an the screen.

, - f*.

I I :
p-rm .-*
> . 1 i

ft you are using a video hoard other than the ViO, you
will nrobgqly have tc reassemble the program, makinfl
one or more of the following changes (most involve the
EQUaten" in the beginning of the program)

f } If your video board is addressed at a local ion other
than 01440 (FOOOHl. change the value in the line begin-
ning "SCFTEENAD EGLi..." in the listing to tn-e correct
screen address.

21 It Ihe Line length ot your display is different than BO
characters per line, change the lino length in the listing
i "LINE EGU ..") to the proper value, and raassemb e it.

3 ) If a black pexe' is represented by a 1 , and net a L,
substitute 1 for 0 in the listing where it now reads "E3LK
EQU 0".

4) Determine Ihe value ol a blank ;ail black} characte
cell and substitute this for the flOH in the line "EJLKCNR
EQU SQH".

5) Find Oul what the proper CHRAND and CHRCP
vanjeS for your display should be ( refer 1o the comments
in the program listing) apt) insert the correct va ues into
the program.

6) If the progression from black to white on your video
board is different than that shown m Figure 1 ycu will
have to modify the portion of the program I.S843H thru
63G3H) that calcu lates the bit mask. This can oe a very
involved progpss!

Now that your computer has dot graphics capability
make it work for you. Programs can bn written with
output In the form of a graph, instead of in numbers and
letters Programs can even bo designed to imitate
arcade games One of the most excihrg possmil ties of
this plotting routine is that it enables you to adapt tc
your computer the many TRS-30. Aoele. anu PET ? !>
grams employing graphics .which are In the public domain.

the pixel its black and a 1 will be found there if the pixel ;s
white. Once the proper values for the X,Y coordinates,

arid thy function number have been POKED inlo
memory, jump tu U&OOH using the USR function to
execute the plotting routine.

l have provided a sample Basic program which uses
my point plotting routine. (See listing #2.) It is a modifi-
cation of program on page 33 of Introduction to Low
Ft(isolation Graphics , by Nat Wadsworth. The program
draws lines between random points on the screen.

* : : F

”s 1

t. -
—

This plotting routine enables you
to adapt to your computer

the many TRS-80, Apple,and PE T
programs employing graphics which

are in the public domain.

FT

i
;

y . Because Ihc plotting program is written rn machine
language, it is necessary to reserve memory for it when
MBasic is run. To do this, instead of simply typing

" tvIBasic " to run MBasic. type MBasic /M:&H67FF '.
This sets 67F-F as the highest address available for use
by MBasic. The preface "&H'" indicates that a hex
number will follow.

If your system is larger than 30K, you might want to
reassemble the routine at a higher address, in order to
fully iftilize your memory. For every kilobyte of memory
that you have above 3DK, acid 4GDH to 6 /FFH. Then
reassemble the routine at the resulting address Finally
substitute the new origin for the erF'FH in MBasic
/M:&H67FF". Of course, the locations tor POKING and
PEEKING change oach time a different version of this
program is assnmbled.

i;:- i
try ir

—
133

a



1 1 - ? - 1 "1 —1 — > 1 “1 “1 “1 "1 “ 1 1 1 1 1 }
<4J i:.« LJ*JPIAJ> J3MC JV- vJfa-M. li r l-a r r d U . V • V. . * ' ¥ “

POINT P-LOT LISTIW^ 6B1A 77
f,5 in 3A3AG 9
$83E E601

HQV
FHCBIT: LM

K, A
LISTIHS n DATA+L ,- LOAD VALUE OF K

fGET REMAIWER FROM
(DIVISION BY i
( REMAINDER IS ZERO
( BEGIN TO FORM BIT MAS* IN A
(CONTINUE

ANI 1
POTUT PLOT ROUTIRE FDR HEHOftY MAPPED DISPLAYS

BY GARY SABOT 11/27 /79 *- •* ****
6144 B

F taas CA 49$9
634 3 JEB1
6846 C34 AS3
6348 3£09
A8 *A *;$0 48 3A0C6B

JZ XP7 ER
; MVI; ADDRESS OF VIDEO BOARD

;LINE LEHCTR
JBIT THAT REPKESEHTS A
( PIXEL THAT IS " OFF' {BLACKJ
;CONTEXTS Of A BLANK (BLACK 1

SCBEEUAD
LINE

EQUF3aa »

09 $a -
JUDO =

JMP CONT90EON A, aXRZ.ER:
CCNT :

MVI0BLK EQU :£AVE PARTIALLY FORMED MASH
- LOAD RB1A.LNEK FROM.-DIVISION OF Y
;&ET FLAGS
(HEEDS TO BE SHIFTED TWICE

MOV
LDA

D , A
YR EM9 SRBLKCMfi

CUBAND
CH.RCPI
j OHHAND IS “ ANDED" WITH THE CONTENTS OF A CHARACTER CELL. IF
f THE DELL CONTAINS A VALID GRAPHICS CHARACTER (NON^ALPHABETIC
;TKE RESULT 5HQUL0 £|JUAL CHROPl, If IT DOES NOT, A BLANK
:CHARACTER WILL HE PLACES IN THE CELL.

EGO3333 *
03C 3 -
3333 - ECU K0H

604 E A7
694 F CA6 B 63
aat.2 jc
6993 CA6169
5366 3C
6997 C2605B
6 B 9A 79
6969 07
635C 17
696D C 36 459
6963 70
6361 «737
6363 47

ANA AEJJ e ?H
JZ 5HIFT7
INR A

HSKFtfD ;DOES NOT NEED TO &E SHIFTEDJZ
INR A
JNZ SHIFTS (HOST RE SHIFTED TWICE

;LOAD BIT MASK
jB-HIFT LEFT ONCE
( SAVE IN B

6809H6339 ORG 5HIFT1: MOV A,B
BLC;DATA SHOULD EJE STORED IN FORM Y, X, FUNCTION 4

;FUNCTION I-- 9 MEANS SET ELACH, 1 MEANS SET WHITE,
;ALL ELSE MEANS RETURN DOT STATUS i 0=BLACK, lwWHITEl

MOV
JMP

SHIFT 2: MpV

B,A
MSVFKD
ArB LOAD BIT MASK

SHIFT LFFT TWICE
SAVE IN &

I RLC ! RUT
MDV Bf A

;5£T POINTER TO DATA
;LOAD C WITH ZERO
;LCftS Y INTO A
j DIVIDE Y BY 3,
; PUT RESULT IN C

213969
53*3 3E 0D
6939 7 E
6396 p60J

LSI H r DATA
MVI C , 0 ;MOV A,M

(THE BIT MASK 15 TN B AMD THE CHARACTER ADIWESS IS IJI HL.
;NOH COMKIrL AND PUT PROPER VALUE ON THE SCREEN .
MSKFHCN

3DLV: SUI

6930 DAI068
693 B DC
63DC A7
69 SD C26669
6310 328C68

JC DIVK
6364 3ABB 6S
6367 A 7
6863 CA 7E68
60 SB 5D
H86C CA8S68

LDA DATA * 2 ;GET FUNCTION >71® c
ANA AAHA A
JZ SETPLK ffl MEANS SET DOT SLACKDlV

YREM
JNZ SCR ASTA ,- SAVE REMAINDER FROM

( DIVISION OF Y
( READ IN VALUE OF X

DIVKT JZ SETWHT ;1 MEANS SET DOT WHITE
Hsen 23

6314 7E
6$1 S DF
$516 L67F
6319 210BP 0
$816 SF

INX
ASSUME CALLER WANTS DOT STATUSA,MMOV

DIVIDE JC 3Y 2
STRIP OFF ETHST BIT
LOAD ADDRESS OF VIDEO SOARS
CALCULATE CHARACTER ' S
LOCATION IN MEMORY

RfiC 696F 7£
637 £ A0

MOV A,M ,LOAD CHARACTER CELL
;AND WITH 6IT MASK

ANI 7FH
ANA BLXI Hi SCREENAD
IF BLKMOV E , A
JNZ RETBLK
ENDIF691C 1690

631E L 9
691F 119000
6922 7a
6023 A 7
682 R CA3 S68
6927 3D

MVI i 0
IF NOT BLK

RETBLK
DAD D ,- ADD X TO BASE ADLUESS

FPREPARE TO MULTIPLY 6371 CA7A63 JZLXI D,LINt
ENDIF*CV A,C

( RETURN A 1 FOR " WHITE*A, 16874 JL 3i
6876 3 Z8B58
6B7S C 9
687A 328B00
$67D C$

MVIANA A
STA DATA*2JZ AUfND
RETMULTi DCfl ;ADD Y »L1NE LENGTH TO

;BASE ADDRESS
;PUT ADDRESS TN HL

A
(RETURN A ti FOR "BLACK"RETBLKt STA DATA+2

RET632 B CA2F$B
$S 2S 19
692C C 3 J760
$62F 1?

JZ OHEMDR
DAD D
JMP

CNEMCfi: DAD
MULT

THE FOLLIWTNC ROUTINES ALL LOAD THE CHARACTER CELL,
MOOIFY TT IN THE DESIRED WAY, SAVE IT, AND RETURN.D

J *w
ADPND: SET HOT BLACK
FIRST CHECK IF A GRAPHICS CHARACTER IS ALREADY IK CHARACTER
CELL, IF NOT, STORE A BLACK CHARACTER THERE.
TKFN CALCULATE BIT MASK

MOV

1
SETH LK:

jCONDITIONAL ASSEMBLY
/ WHEN &LACK-1

IF BLK
693 a 7E
5931 E6C0

OJ S 933 FE0fl
UD 69 36 CAlBf.B

5838 1E80

A,M
CHRAND
CHROPI
FNEBIT
A i ELKCIIR

( LOAD CHARACTER '
( CHECK if GRAPH res CHARACTEAAMI MOV A,M

CPE ORA B
JZ ; YES, NCW CONTINUE

( NOr STCRE AN ALL
MOV H,A

HVT RET
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[^-ru=.,-

ENDIF
i

I F HOT RLK
6876 70
687f 2?
seea 47
fiSSl 7E
6883 A @
6aei 77
6834 C 9

1CV ArB
GMA
,10V OrA

ArM10V
AHA a
MOV M,A

I fiET
EAID 1F

SET DOT WHITE

! SF.T̂ HT:
IF BLK
MOV A,B
CIAr MOV B,A
MOV A rM
ANA B
MOV W,A i

RET
ENDITr Ji IF NOT & LK

638S 7E
5306 00
6987 77
6088 C 9

MOV A,Mt ORA Sr M ,AMOV<?
RET

i END cr
6304 MTA D£ 3 ;fiT0PA5E FOR Y,JE,

; AND FUNCTION HUMBER
;STORAGE FOR RSMAINER OF T/368SC

GB8D
THEM DS 1

633 BHEND
A

r
s£ <k 1
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An 8080 Disassembleri I

William Yamal!

i

,

I

r
The version of disassembler shown here is set up Co run

with my monitor program that starts at EOMH. Therefore
the program starts with “grobaJ definitions"' that define the
Iocations of fhe console(i< eyboard andVDMdisplay in my
case) I /O driver routines and the return address for the
monitor or operating system. These equates should
therefore be changed to suit your particular DOS or
monitor program.

Routine LOOP, near the beginning of the program
reads the sense switches on the front panel of my
IM5AI-B0BQ. If swilch 2 is raised then the disassembly is
interrupted and control is returned to the operating
system. This allows me to interrupt a run at any point
before the run is completed, should I desire to do so. If
your system does not have a front panel with sense
switches and you want to be able to interrupt a run then
replace the IN QFFH and AN1 2 instructionwitha CALLto
the keyboard status routine followed by a jump to the
operating system. Then any keypress wiil interrupt
execution and return to the operating system. This works
if the keyboard input roufino returns with a non-zero. If It
returns a zero change JNZ EEND to JZ EE.ND.

To use the disassembler program load It Into memory
and than type the starting address of the memory area to
be disassembled followed by a comma and the ending
address to be disassembled.

A Disassembler program win take object code,in RAM,

and yields souece code output,11issninvaIuablescftw are
utility . This Disassembler program takes up only 1K of
memory space and is very easy to use.

This is a very simple and easy to use disassembler
program that can be used with virtually any -BOBO micro-
computer system, Previous to my getting disks, I used it
with my audio cassette based system. I now use it on my
fMSAI with North Star Disk System, in both CP/M and
North Star DOS.

I have several versions on disk that are assembled to
run at different memory locations. For North Star DOS I
have versions that are assembled to run st 0, 2A0OH,

590OH and QQQQH. For CP/M I have versions assembled
to run at 10OH, 5BOOH and DOOOH. I then load the appro-
priate version for the softwareI am going to disassemble.
For example, to disassemble NorlhPrograms that have an
origin of 2 AOOH,
memory location 0. To disassemble a CP/M program that
has an origin at 1D0H,i load and run the disassembler In
high memory [e. g. 5300K or DOOOH depending on where
CP/M is located).

r i

r
r
r i

r i

load and run the disassembler at

r
r William Yarnall, ACGNJ. 1176 RarLlan Road, Scotch Hains, NJ

07076

r
A >DIFL
A: NSTAT
A: ZDlR
A: ED
A; DISASM

COMr ;
COM ; MAIN PROCESSING LOOP

; GET STARTING ADDRESSCOM
PR M LXI H,0

AT DIE ASH ASM
A i’TYPE DISASH.ASM
; GLOBAL DEFINITIONS

PE OS 2 H
0E t 7CH
DE02EJH

GIND: PUSH
CALL
CALL
CALL

H i
INP ; GET KEYBOARD CHAR

; ECHO1 OUTfl
NYBLEI KEYBOARD INPUT

; CHARACTER DISPLAY
! RETURN TO MONITOR

INF EQU
OUTS ECHJ POP H
EEND EOU CIN1JO

ORG 0 MOV ttjA

141
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MVI D , 0
DAD H INX HDAD H RETDAD H ; 4 -CHAR MNEMONIC

CRD 2:DAb H INX HDAD D MOV A,M
H,TBX
ADDH
A,M

JMP GINO LXICIN1: XRA A CALLXCHG
MOVLOOP: IN OEFH SENSE SWITCH

NO. 2 TO QUIT
RETURN TO M ONITOR

INX HAN r 2 JMP CRDO
; CHECK FOR REG pPSW”
CHEK :

JN2 EEND
CLER
PROC
DISP

CALL
CALL
CALL

CPI OF1H
CHEKOJ Z

CPI OF &HJMP LOOP
f CONVERT ASCII TO HEX
NYBLE; CPI

RNZ
CHEKO: LXI H, ’ SP‘

PARG
A, 1 W f

PARG +2

'0 ' SHLDRC MVICPI F '+l STACMC RETRC
J INITIALIZE OUTPUT BUFFER
CLER: LXI‘ 0 ’SHI

H , PLOC
B , 36

CPI 10
MVICMC CLER 01 MVI M , ’ <PNC INX HSUI 7 DCS
JNZ

BCPI 10 CLERO
M , 13

; CONVERT fr STORE PC
PUSH

RET MVI( A ) TO H, L; ADD
ADDH : ADD L DMOV L , A POP KRNC LXI B,PLOCINR H CALL- ; CONVERT i STORE COMMAND

LDAX

C 4Dr RET
; GET AND STORE MNEMONIC
; (HL ) POINTS TO MNEMONIC TABLE

PUSH

1
D

MOV H,ACARD: H LXIr MVI A , ‘ i
CALL C 2DCRDO: STA PMNE+3

A ,M RET
; GET AND STORE ARGUMENT

(HL ) POINTS TO PROCESS BITE
A,M

MOV
ORA A iJZ CREG:CRD2 MOVMOV B,A RLC

l_.
i RRC JNC CRlRRC f REGISTER PAIR ARGUMENT

PUSH PSW
LDAX D

RRCIT ANI 1FH
ADI 4 CH ANI 3 DH

'
STA PMNE RRCINX H RRCr MOV C,M.

A,B RRC
RRCMOV;

ANI 7 LXI H,PECI
ADDH
A , M
PARG

RLC CALL
MOVr LC

MOV R ,A STAMOV A,C LDAX
CALL

DRLC
CHEKRLC POP PSWAN! CRl:3 RLCP

ORA B JNC CR 3ADI 4 OH ; SINGLE REGISTER ARGUMENT
PUSHSTAr PMNE+l

A , C
1FH
CRDl

PSWMOVL
LDAX DANI
CPI 40 HJZ
JNC CR «ADI 4 OH A N T
RRC
RRC
RRC

3 flH\
STA PMNE+ 2f

CRDI: POP Hi

INX H
142r
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LXICR 2: D , PARG+2LXI H , REG 2
ADDHCALL

HQV
MVI B j 6r :

JUSD: LDAXA ,M D
MOV M ,ASTA PARC
INXPOP HPEW

CR 3: INXRLC D
DCR BCR 7JNC
JNZ JUSO} 1-3 YTE CONBTAHT ARGUMENT

JUSI: POP PSWIN X
POP HLDAX

MOV
PUSH

DI . POP DH , A
POP BH
RETLXI B ,PARG+2

C 2D j MAKE PLACE FOR ] ADD ' L CHAR.
JUS 2:

CALL
f POP H PUSH

PUSH
PUSH
PUSH

B. CR 3A: DLXI B,PC 2
HCALL C 2D

CR 4; PSWLDA PARCr LXI H,PARG+6
D,pAt? G+5

CPI P I

LXIJZ CR 5
MVI B,5i 1 i" i iMVI

:JUS 3: LDAX DSTA
CALL

PARG+1
JUSTr MOV M,ACR 5

DC X DRET
DCX HCR 6 AMI 7
DCR BJMP

RLC
CR 2r CB7 JN Z JUS3

MVI A , ’ P 'JNC CRB
MOV; 2-BYTE CONSTANT ARGUMENT

INK
LDAX
MOV

M,A
JUSI

; CONVERT 1 BYTE TO 2 ASCII CHARS .
D JMPr L , A

PUSH1NX C ?D : DD
MVI 0 ,2LDAX

MOV
PUSH

D
JMP CVDH, Ar c(INVERT 2 BYTES TO A ASCII CHARS.H ;

C4 D: PUSH DLXI B , PARC+2
C 4D Di 4MVICALL

XRA ACVD:POP Hr DAD HL X I B , PC 3
C 2D
CR 3A

RALCALL
JMP
LDAX

DAD H
RALCR 6:

; TEST FOR " RST“ AS SPECIAL CASE
0C 7H
0C 7H

Dr AD
RAL
DAD
RAL

H f

ANT
HCPI

i JNZ CR 5r 1 0CPILDAX D
1 CVD 0JCi AMI 3 BH

ADI 7RRC
’ O 'CVCO: ADIRRC

RRC
ADI
STA
RET

; LEFT JUSTTFY ARGUMENT FIELD
JUST: LDA

r STAX B
IN X B' 0 ’)
DCR DPARG
JNZ CVD
POP 0r RETPARC<

CPI S ' ; Dr SPLAY L INE
ISP: PUSHJUS 2J Z H

1 1CPI Hr PLOC
A ,M
OUTS

LXI
RNZ DISPO: MOV

CALLLDA PARG+ 2
! CPI R CPI 13

i R Z J 2 DISP 1r ; LEFT SHIFT FIELD BY 2
PUSH
PUSH
PUSH
PUSH

INX H

I B DISPOJMP
D P I S P I: P O P H
H RET1

; PROCESS COMMAND <DE POINTS TO COMMAND )
PROC:

i PSW
H , PARCLXI PUSH D

143
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'H

LDAX D LDAX IiCPL 740H ANI
JNC LXIPRB H ,REG?

ADDH
A,M
PARC+Z

!; COMMAND 00 CALL3F
:
IAMI 7 MOV

RLC STA
MOV CjA POP DRLC LNX D
ADD R FITC

JLxr PRC r- II,PRA.
ADDH

CPI OCOH JCALL JNC PRO
; COMMAND 80 - BFPC HL

PRA: LXI H,TB1
PRA4
H,TB2
PRA5
H,TB3
PRA1
H,TB4
PRAS
H,TBS
PRA3
H,TB6
PRA3
H,TB7
PRA3
H,TBS

LXI H.TB10
PRA 1JMP JMP

LXI ; COMMAND Cl) - FF
PRD: GUIJMP OCOHLXI MOV C,AJMP RLC

LXI ADD C
JMP LXI H,TB1I

PRA2LXI JMPJMP ; REGISTER TABLES
REGli DBLXI ’B 1

JMP IDB D 1

LXI DB " H ’
‘S r

1 B 1

c
'D 1

'E‘

JMP DB
LXI REG2: DBPRA 3: LDAX D DBANI 3SH DBRRC
RRC
MOV
RRC

DB
IDB H 1

C,A 1 L 1

" M *
‘ A 1

DB
DB

ADD C DBPRA?;
PRA3:

CALL ACDR
CARD

; COMMAND PROCESSING TABLES
CONTAINS MNEMONICS i PROCESSING FLAGS

CD073H

CALL ;POP D TBI: DW
!CALL CREG DB 0 fINX D DW 922CHRET

LDAX DB 0PRA4: D TB2: DWORA DB 90HJZ PRA3 DW 4420RM VI A.3 DB 5OHJMP
LDAX

PPA2 TB3: DW 0PRA.5: D DB 6OHANI e DW 3OCHJZ PRA3
A ,3
PRA2

DB eonMVI
0DWJM.P DB 80HPRE: CPI aoir DW 30OHr JNC PRCi

DB SDH; COMMAND 40 7F fiOCHDWLXT H,TOO 1 OHDB: LDAX
CPT

D DW 9DOHr 76H DR 1CHJZ PRAl 19DHCW; MOV INSTRUCTIONi.
DB 10Hi LXI ir,'OM

PMWE
DW 161HI f SHLD DB 10HLXI H,' V' TR4: DW 9840HSHLD PMNE+ 2 BOHB

Ah’I 38H 0D820Hl RRC DB eoHRRC TBS: DW 924BHRftCi
DB 4OHLXI TB <j:H,REG2

ADDH
DW 0D220HCALL DB 4OHp MOV L,M TB?; DW 096DHf MVI H, 1 ,' DB 60H

I

SHLD PARC TSB: EW 393H
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D B0 0DB
DWOH 0F1CHS 394 H

OB 0 DB 10 H
4C9QHDW CW OCOQft

DB D E JO E D H
D W D W5 2 9 0 H 8 9Q B H
OB 0 20HD3

4 1 2 0 HDW DW 0D 4 9 4 H
0DB OB 0

DW 411BH D W 5 9 4 H
DB 0 D B 0

3 9D HDW DW 1BODH
DB 0 D B 0

4 3 I S HDW DW 554 K
DB 0 DB 10 H

T B 9: DW 14 4 3H DW 15004
DB 0 D B 0!

T B1 0: 4094PW D W 51CH
4 O HOB OB 1 0 H
309HDW D W 922CH
4 0HDB DB 0

DW 4 2 9DH 89C4 HDW
404DB D B 2 0 Hr D W 8 2 9 8H DW 00494 K 2 0 4D3

DB 4 OH 3 0 DW 0D 4 9 4 H
D W 810BH DW 9 4H D B 0
O B 4 OH D3 0 4 0 9 3 HDW
DW 81C 4 H DW ODO03H 0DB
D B 4 O H B O HDB DW 10004

61?CHDW S4 HDW DB 0
DB 40 H DB 10 H DW 4 0 5 3H

&C1B HDWr DW 5470 H 1 0 HDB
4 OHDB OB 2 0 H 402A 4DWI

T B i l : DW 831BH9A 93H 0CM OB
DB 4 0 1B HDWJ O HB 0r DW OCOOH 1 0 4DW DBO D O B3 H
DBBOH 8 0H DW 92 2CHDB
DW 4 9 9D H 0DW DB9A53H
DB 20H 9 1C HDB DW10H

r DM OD 494 H 00 20 HDW 5053H
DB 0 D W OD 4 94 HDB 10H
DW OC 090 H 0DW DB9 A1BH>
DB 0DB ; 4-CHARACTER MNEMONIC TABLE

TBX:
i i OH
I DW 922CH DW 9D 5 8HO C O O HDWr DS 0 DB3 DH 1DB

DW DC 0 504DW DW909H 6153 H

r
DB 104 DBDB 12 0 H
DW 804 BH lDW O D 4 5 4 H 9A 44 HDW

DB D B0 20 H DB OCH
D W0 O 9 6 H DC018HDW DW 624 4 4
DB 10HD B 0 DB« OCH

r 54 91 H 922CHDWDW DW 854 BH
D B 0D B 0 5 3HDS
DW 6998«8 0 5 6 HDW 194 CHDW

i DB 20 HD B 1 0 H DB 4CH
DW OD 4 94 HDW DW92 2CH 0C 54CH
DB 00DB DB B
DW 0F94HDW DWB0 1 E H 0C0474

OCGH
9C 4C 4

DB 0t DB DB10H
DWi 0 D 0 B3 HO F 0 O HDW DW

r1 DB BOH 8DB DB10 H
DW OF 54 HDW DWOC 9 06H 804CH

OC BHDB 104D B DB20H
DWDW 1 2 0 O H P L O C : D BO D 4 9 4 H 5 OUTPUT BUFFER;

PCIDB DS0 34 0 22HDW
! 8393« PC2DW 3DS0DB

P C 3:
P L A B T D S
P M N E: D S
P A F t G: D S

DB D S0 31C HD W
6DW OD 08 3 4 10 HDB

8 O H 6B OCOOHD W
8353HDW 10BOHDB!

E N DDB 6 9 7C H1 O H D W
145
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8080 Dynatrace
r~

Chariic Foster & Richard Meador

t

A super 8080 emulator program useful in debugging
8080 programs.r

Anyone who Is learning to program in assembly
language can use a method of observing just what is
going on Inside of the CPU. If you know how lo
program already , you still need a way lo debug your
new programs. Dynatrace will help you in either
case. Dynatrace is a development looi that will
accept commands from any standard ASCII key-
board and provides a TWO PART DISPLAY. The
video monitor is configured for a 64 character by 16
line display but sincothis article includes the source
any other configuration can be patched into the
program.

The upper 4 lines of the display are dedicated to a
dynamic display of the contents of regisler
information being used in conjunction with the
program being developed. The register display is
always in view and Is updated continuously as
simulation progresses whether the simulation is
single step or continuous run. Dynatrace is actually
a pseudo-computer simulating in software every-
ihing done by the SOSO in hardware and more. With
Dynatrace the user Is able to see at a glance aif
register Information and can make changes to
existing contents of registers as desired.

Dynatrace is also easily reconfigured to utilize
subroutines existing In a monitor the user may
already have up and running. The A, Ef F , H, J , K, N,
O, P, Q, T , J, V, W, X and Y commands, being
undefined, provide the user with the facilities for
extensive expansion of the Dynatrace command set.
Unused commands may be implemented by storing
the address of a subroutine in the jump table
beginning at address Base + 4AH. Thus, if the base
of your Dynatrace is 0400H and you havo a
subroutine which you wish to incorporate at address
0324H and thereby define the A command, you need
only store 24H at address 044AH and 03 at address
044BH, Once the new command has been defined,
the user need only type the capital letter cor-
responding to the command he has Just defined to
calT his subroutine from dynatrace. Any subroutine
the user may already have in ROM may be
incorporated as a command by the above method, or
Charlie Post**, Tha Bfiln-Draln Co.. 7962 Ctntsr Parkway ,Sacranranto, CA $5923

if used only infrequently it may be called and
executed with the C command, FI the user so
desires, he may expand the size of Dynatrace by
entering subroutines beginning at address Base+
0G00 hex . In Its present form it takes up about 3K of
memory. As you can see, the source is so heavily
documented that it is ciose to 54K.

r
rF

Commands
Commands are given to Dynatrace by typing a

single capital letter followed by amplifying data as
described below , Ail addresses and values are given
in hex and all hyphens are Issued by Dynatrace as
prompting characters. Carriage returns Tor indicat-
ing the end of an entry are nol required if the value
being entered is of the lenglh Expected. Thus,
typing 4 hex digits for an address value of 2 hex
digits for a byte value will complete the entry and
not require a terminating character . Any value being
entered with fewer digits than required will,
however, require a terminating character such as a
carriage return.

;

S r
r

ti r
Is

r B Toggle binary display of scratch
registers and accumulator

r Call the user subrouline at
address xxxx. The displayed
register data is loaded imo the
8090 hardware registers and a
normal subroutine call is made
to the above address. A return to
Dynatrace is effected by main-
taining proper stack discipline
and executing a normal subrou-
tine return instruction. Upon
relurn, the contents of (ha
hardware registers are stored in
the user's registers and dis-
played On the screen of [he
monitor The C command musl
have ihe user’s stack poihfer
defined to be in some area of
existing RAM not used by Dyna-

C-xxxx

: r

j:
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I
trace. This is set jp initially for
the user, so no problems should
occur. However, if the user
inadvertently changes the stack
pointer to some area in the
address space where RAM does
net exist, or where it interferes
with a stored program (either
under test or with Dynatrace
itself), results will be unpredict-
able.

R Read Intel format papert-ape from
teletype or reader.

S Causes the simulated execution
of one instruction at the location
in memory indicated by Ihe
user’s program counter.

Z
FROM-xxxx
TQ-yyyy

Zero RAM from address xxxx up
to but not including yyyy ,

l
Peculiarities
1 . Due to the nature of the execution of certain In-

structions, the ending of the execution ot one
Instruction and beginning of the execution gf the
subsequent instruction does not always corre-
spond with the display , The simulation, however,
1s always carried out correctly and causes no
problems in the program underdevelopment. The
Inconsistency Is the updating ol the program
counter which is delayed one instruction for
Jumps, calls and returns,

2. Dynatrace is not ROMABLE as Is , but if the user
has a need for Dynatrace In ROM he can contact
the authors to make arrangements to customize
Dynatrace to his system. If ihere is any other
need for customizing, the authors are willing to
discuss the problem.

3. Typing C-xxxx, where xxxx is the base address of
Dynatrace, can be used to restart Dynatrace and
clear the screen of any previously entered data .
The contents of memory are not disturbed,
providing a convenient way to dear the user's
registers and reset the stack pointer to Its default
value [C-EOOO in this version).

4. If the user so desires, he may expand the size of
Dynatrace by entering subroutines beginning at
address Ease + OCOO hex. ,

Display the contents of memory
from address xxxx to yyyy ,

The D command does not like
addresses with unlike signs.

D
FROM- xxxx
TO- yyyy

Causes simulated execution of a
STOPAT- yyyy user's program to begin at

address xxxx and continue until
address yyyy is encountered or
any key Is typed on the key-
board . The speed of simulation
Is selected with the "I" command
below.

G-xxxx

r
r

lx Sets instruction execution speed
from 0 to F hex where 0 Is
approximately 1 instruction per
second and F is about 200
instructions per second.

r
r

Lrxxxx Load register pair with xxxx
wham "rM is the first letter of the
register pair name. (LH1234
put 1234 In the HL register pair.)
Note : The accumulator and the
Processor Status Word are con-
catenated to form a register pair
"APSW ,"

r
i
:r 5. Your system must be memory-mapped .i

i 8 All commands must be in capitals. An “Escape"
will abort an entry.1

l
Mxxxx-yy- Store yy at memory location xxxx

and prompt with a hyphen for
more data. Each succeeding byte
will be placed in a subsequent
memory location. The entry of
data continues until a carriage
return Is entered in place of
information. The M command
has np provision tor backspacing
to delete an erroneously entered
character , in the even! that an
entry is made incorrectly , it will
be necessary to terminate the
current command line and begin
entering data after the test
correct entry . The data entered
before the error entry will have
been stored correctly in memory
and hence need not be repeated.

1 7. Displays will be at top of screen for registers. The
lower middle is for memory read out and the
bottom for commend lines.r ;

i
i
i

Further Notes
1 would like to say something about how to get

this program up and running. First of ell. it musl be
edited forths change in EQUATES that will allow It
to run on the user' s system, (in my case, f only
needed to change the Video and Keyboard equates.)
Then it must be assembled. Now , the user only
needs to use DDT to call up DYNATRACE. HEX,
Once there, type GBOQO and DDT will jump into
DYNATRACE To return to DDT send DYNATRACE
to a memory location with a RST 7. (If you don't
know where one is, use Dynatrace to write one into
memory. Then use the C command to go there.)
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to type. So for those who would prefer to have the
source already on a disk, the authors can provide a
copying service for a limited period of tfme (until
Jan. 1, T 9B2). If the reader will send a self-
addressed, stamped shipping package with a disk ,
the authors will copy and mail their package (by
return mall) for a handling fee of $5.00. For those
who don't want to bother with any of that , just send
$25.00 and the authors will provide everything. At
least untli the price of materials goes up. Note: The
disk wiN be CPM/soft-sectored/sIngle density .

The authors can be reached at :
THE BRAIN-DRAIN CO.
7962 Center Pkwy
Sacramento, GA 95823

When you want to debug a program you only need to
use DDTs1 T' command to call it up and the "RH
command to read It into memory. From there you
are or> your own- In my system I have a 4K monitor
residing in EPROM, so not only do I use
Dynatrace—I use my built-in monitor subroutines,
too.

If you prefer a COM file, use a Relocatable
assembler such as Microsoft s' M0O or Cromemcos’
ASMS, They can place Dynatrace at any location
that you would want. A COM file would have to be
placed at 10CH .

v

r:

Conclusion
Finally, as you can see, the program Is a long one

v

rVK
fcv !

J

v: .
3

r THE DYNATRACE SOURCEi

DYNATRACE
V 2,0r Copyright © 1976, by Richard E. Meador, Sacra-

mento, CA 95826
All rights reserved with the exception of reproduc-
tion by those individuals for their own noncommer-
cial use.

t

r
i

; i
:r Edited for publication by Charlie Foster , 1980,

* .
ir
T

3JW r.SnjjCH
; UEEh ' £ RL PEC Fk 5TSSAC£
jL'FKR ' E STATUS FLAG ETCAfcCE
IUSFH ' K AOEUKULATMI STfcfcAGF
;t?3EH ' S HIMARY PACKEAP ITCiLTITEP. STOMATA
;BINUIY DISPLAY SNITCH B ]KMTf 7lT£Pr_AYj
jrLUSfH F’n5 ]rTi?M FCR 3DLLUP PSFTE0K OF fCH r.r.H
;TEhKHA*V STOOGE Ptlh SYSrKK TACK
jBASE ADCftESB STORAGE rati VAIUUUS ft-JLTEHES
jliST ' . . .
^ ACSKAnrrs

2HL: 35tTwri
STACK
CCMJkT
SCA£Eir
"??=
HTDSCR
L:HK
r. L PCl
LIrt £2
LIME 3
L INE4
LIr-T E L
Litre j 5
irc:tt
r.-j T̂A
EuriTir

35 G fBAEE ACCRSSS ZT PROGRAM
I SET CP SYSTEM STACK

JCEWTPOL I&Br AngnflSE
DCCGDB ;lh OP UPPER FOR -SCREEN
l-KCH rEN-t ] C 24 |,/254

SCREEN-UAH

I!!T!iMFLn: !!r DYKAT +OCC CH
DC PH

P! „U
•TGI? ]UKAC:

ZPCI D5li r.-ji: 0eiHFlC:
“ PQH TC:
KTKTHF:
BASE !

DBJ ECU r LAST BUfF£R ACORESS-*]
FTOP LINE OF ROLLL-F rdrcTiUN p? SCREEN

f t i CbtAHACTERS/LIhE

2I5.!i£0J 2L' S1 EOJ
EU'-iI'Ll-'

uA ZD5SCR EtN'LIH C
LCNEZH-S4 2r,A57i

FROMI
DM

EQL L Z — & 1
LId£.l+fi4
LINE4 *-64
SC3EEH+JS0
Lltrii+A j t C HEX bJ SPLAT LOCATION
LJiflS +9 i[ME TPITCriON Jt&Gir arrprAsr LCCATIQii
LIHKJ+ LB
L1H£4 +| pEJGN T U.U BINARY* lirXTlAY LOCJTECN

rlERO FLAG ArNARY 31SJ'LA Y LOCATIONLCNEitj. j
LIWBIH-11
LINE4 +1E.
1TWE1+Z2
LIWE1+35
LiHE]+ 3 T

TO- ’YD: L'B iCW ;A £CJ r trlL K 3LC. LT TABLE.fll^&STflSABCDEPA SC 31E

HI5 V EHN:
IM

tgu |MOVE "HWOHIC•HOV
'COnrHi îHT | C| Lfllli, hLctsAKO t. VKADCH

DUron r«
ECU
rcii ;rrcr-c ne^ THS H^REEQU j tHSrnUT7I0RI H E X EiSPlAY LOCATELu
ESUMB DYHA? 7 S7.H RT- ACC® ESS

STACK
cytscp
litTMCR

OR 5££L’
*rrn ;DEFIfJE SVST'EH STACK

ICl-EAP VEE-EC SCREEN
j%rT UP giKPiAy OF u::FR HECIJSTTCHS
J CLEAR ACCLHULATC*ISET C3EAR C-CUMT
j&KT FE'RET AnDflitES TO RE CHARED
jCLEAR
;H £.KT ACDRKKS
;i LCSS TO DO

COK E?

START r Li!I
CAJ.L
CALL

EjlJ CAMPY ry,c BTK'AR1' DlKPlAY LOTAT]OH
fPARITY rLAC BINARY DISPLAY LI5CAT 3 0«
PCAFfit FLAG BLHARTf OIEFLAY LSCrtTIQK
|AC£ u>*ULArC-R H£T CISFLAY LOCATSDH
rACC iW UliATCR SisHAST n[5PlAY LOCATE vW
|B RFC HKA DISPLAY- LOCATIOH
i& REG BJWABY D3 RPLAT LOCATJCfl

^ CE PEC PM tfEA 31SJULY LJCHCTATTOH
JDE PEJ TP BINARY DISPLAY LOCATION
;HL REC F* HEY DISE-LAY LfKlATiCfli
^ HL REG PS b:WARY DISPLAY LOCATEDI?
rSP RfiS FH HEY DISPLAY l.RCA7£CM

E-3UPB
CYB EQU PVI A , DACCH EQU «VT i- ,14ACCB JtDJ LAI II. PC J

n,A
3C.H EDJ VDhDK-s nCv
ALA tCU L]Hn+4 2

LEHEJ+yi
L E H E S t 4 2
LIH£.1*37
L [.HE 3 +4 2
LlNXOr.1

1H X yDER E-DCRDEE- r. Z'J JH X
Lxi
SHLD

MDkEliE: CALL
CALL
CPI

VDK.EI 2 D
a,PCJ
ETUPTR
D.-;n E ŝ
KAYE.01

ELK ECU YE-5 - CEFTHE USER 'S E7AC? P2 3 MTERELS f.CL1
r5 PH IE5U 7 TI:PPLAY CONPEHTS HF USER ' S SIC ESTERS

;CtT CCnKArili
rCHECK FG-R ALPHA
r IGH-JII K I£ NETT

K5TAT EQU
KEYbiHD HU
ARLPLY EQU
HSTAT EQU
READcn SOU
RPPP3Y tQu
5WTCHS EOU

6 EH
ECH 4 DH10^ v UK E< 2 i>3KCTH CPI JBR.

'.TIM 32 U
H r KXYTAJ1

'] fiU JPCZH
crrti
UDH
UAH
JD II

tZZV CCHKAWU LdCATCTi TABLE EASE ACORTSS
ISUPTRACT ASCII PIAS P̂ rrt HrcrTupn car HAND
IDOJELE PDP. waAa THDCMCHG
IADO JNDCR

LX l
SHECR uqu RLCLP CiJU

SQU LA CD
MOVE£ G

L. A? HVE A. B i
klC H 5iSTCRACK OF F CNCTtgK STAIBMEHTi -H,A

FJH
HOU
KVCiV

fI JIUET CC+tHAKD ADDRESS FROM TABLEQKG DVHAT +UBtDH l SYSTEM wciiLKEM:} STORAGE AREA
rUSER ' S PROflHAJH COUNTER STORAGE
f USER ' 5 STACK POItTflH STORAGE
J US ER ' fl EC REG PP. S^GiyiGE'
/ USIR ' S DC RIG PR STORAGE

IHX H rF r i j 3s
5TKPTSC: Ki

2 Nav
LX1

P- P
EJ,vanfl2D

f2 ;SET UP RETURN ADTR ItS SDCPCI Z ,- SAVE -DM STACK
rHi.-CWhtANC ROUTE HE RD3R ESS

PVBS
KChG

HB5sJE l Z
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1
t rm
HrKHt 2 f
C4VHEX.
Drrcl+l r
U,HH
tiMIX
C- r BTISJ-T*H.SFH+2 j
E5 PHEX
GrETKPTR + ]
Hr 3 Pfl
HPHEA
II, BC
H,SCB*-Z |
3*PHfx
DjKtl
H,1CH
D3PHEX
3L3E
HjlSHl-i j
B9 PHXX
DjIlt+1
U,TPH

C4 HCr
a.JU.ii+Jl j

BSPHElX
D, HL+1
H„ HLH
ntnci
DjAC
H # KCH
ESFHIK
STEMEE
K/C YP>

1X 1 r
LXJ J
CALL r
L3TIp ITHIS 3 S HU|.tT * CALL TO A COWHAND POUTS MSI

rRE3 ET CURSOR
PCHL

VDPQZQi; LJc ]

3*Lfi
LX! tHjLIME IS

cposir }
VIJH51J /no CF CBnHAKB PftKEBSIW LEK3P

CALL r
tat rJHR
La 3l CALL I;£&IFUEJD lOCATDH TABLE
LXI r
LAE iIET7H: DM UTWIf

n|sum Y
CALSUF
PUM.PHE
U7URH
UTVn»

il A ~HDP
;IS '- HIMAHY DISPLAY TMWLI
f c -r ALL USER iUa-PHCMRAH
f PuDUnP H.EIM7HY tO BCREEH
ri-HPf
7 W -IM#
;C3-EXECUTE USER PP.OGPAF CUTERPSETC VELt
pH -NOR
rI-3ET EXECUTION SPEED DP 3 H7ERMl£t£R
FJ-BQF
pK -Hnp

r L-LfrtA P£S 3 6T£H PAIR
pH-ETOP£ BWE-9 IH CONSECUTIVE n&iORV LiStATitiHH
rM-»0P
ra-«ap
:P-HOP
iD-N-'F
( H-READ PAPER' TAPP
7 R — T MTER PJJP-T IME C HSTRDFT[ON
•T-3IOF
r J-HOF
jV -MOP
;U-HClP
I X-NOF
; f -HOP
l Z-ZERO HEH 3F 5C

CALL ra* LAl
LXIOH

3* CALL J
Uclnw }

M ca MI 7
UT'JRN
ISFEEE
UTUBH
Utimx
LClAlwC

“WSTR
U7UHH
LltLJkH
U7URR
UTUPK
BtatiTP
STEP
UTURri
UTVnir
UTURR
UTLTM

UTUPN
yrirEN

EEKHIF

M CALL 7
DW 1X1 J
CT* LAI
C«ri CALL J

LAILM 7
DM LXI i
DM CALL i
LM LX [ 7
ru LXI
LM CALL 7
pw LXI t
DM LXI J
DM CALL J
DM LXI 7I DM LXI

} DM CALL
DM LDA
YM LX] ?
DM RAft

Hj 'C6RDIO
Hi * L *

RV1 F
JNOt
HYI? r

UtLfiH: R£T ,:DUMriV ROUTEHE FOR HOP'S E-SUBIC i UR
BAR r
LXL HPH

M , '0 1

DGH02&
* . 4 1

> i
j CLt AM 'Ain HIXJT 3 KE HUE t

JWC I
CLP SCRI HV5 A,D

CuHHCr
J CONTROL PORT EIKI7IALISATiBfcJ WPT
jfiZHD

HYE l
0SS02C: (URCUT r

LX] B.SERE EM t P ASE ADOREEE OF 'IDH BUFFER RAR i
A,’ 1 jASCI 3 . SPACE

7 CLEAP 1 BUFFER HC01D
jUP DATA DDF FcA KinTER

ILAST DDF FEE ADDRESS -+I
7 CRECA FOP END DA RUFAtft AREA
j DL> LTHTT L KMT

CLRD'- O: HY1
STAX

LXI HrACB» r 'D !

DEEC' DC
Mr '1'

I
E- HV £

r«x n JMC J
HV3 A.TQS AF3 BFFH HVT

DSR03G-1 FAR
J

bCKF_'HZ
1.JU

J
CLRU 3 u
tLr LIME IS
rpOEET

PAR J
? INITIAL CUPSO® LJUCATJCIH

J STORE TO C'JRSCP SAVE
7 EX!T

LXI H, IB
Hr -U 'D3RCXD
H , '1*

J
EHtLO NVT

JHC
3

RET
s¥I ii

P5HC"iBq PAPBET D 3 SPLAY OF USER " S REGISTERtB 7Jr H.fip
f i t 1 D 1

D3RDSD

LAT 77
3£TBCR: LX! Rr ' fC‘

L3 HEJ +i
A.1 A 'L3 HE1+ ZU
UP 'AC *
L 3 HC 3 12- 4
H p ' E H '
L-1HS3+ ?
I'.'ST '
L3 H£it -4
A..'*L 3 HE2 +S
UP 'DC
L-3 KE2 >'>J
Ap 'C
LJHlJtiS
K ' 2'
C.3KEH4
AJ * P r

LJMtitL3
AP 'S'
L 3 HEJtfl
A,'A *
L3^E 5+ Li
P,
L3 HE 3+J J
E, "SP 1

L3 Hr i + 3 4
H, "PS '
E_ 1H E 4 t -fl
A,1 h"
L3 HE 4 + S
A,rT fe

L-3 H E 4 + L 0
LlhEXt L 2

?K RYI 7
3BLD JHC i
M V l rA NY1 M,' 3 ’ r
3TA SERB SC- J FOP PS* r
LX] rsc: POP u 7
5NI.D FOP D rr LXE |1H FOP a r
5HLD LDA EIHFW ,-CUECX Fut. BIUAV DISPLAY FLAG T
LA ] IS7 AKA n

f DOME 11^ MOT SETF'MLD RZ
RV3 ; R PUSH

PUSH
PU3H
PUSH
e.s.3

U
a3tA r
HLXI IDE-r FT?*SHLQ
DjAC
KpACCB
DSPSEH
DpBC
tjECB+ 3
CSPliN
cj.ec+i
RpBCB
ce.rem
L',L3 E
H. DEB43
DMT!:M

HVI ;C
LXSr.TA

AVI
i

j 2 CALL
LITJi LX.:
MV] I P LX 3 1
UTA CALL 7r HVI JS LX 3 r

Lx:
JAMV 3 CALL }

STJI LX t
" ?HLLXI LXE r

SHLD CRi.r.
LX 3 tSP L X 3 D,DE+1

ti.otn
DSFSIX
DpFL
HrlPLIJ+ fl
LiPiiM
DrHL+l
HpELB
KHIV

r SHLD
LX 3
iMLD
nv ]
STA
nV Z
STA
STA

LXE.-
i CALL t

LXE rt LXI
CALL5 LX1 t
LXE5 r
CALL r

EJJF: A
L3 HT4 4- L 4 HETA POT

RET J'JP D
POP-HOVE TdE hUHEEll OF BYTES 3HDICATED Iri DE

7 FRCW THE ADDHEF-R HEH TNX 3 Hi! :H £SC
-711 Tt L AULHrUU HKi3 HU ElKi 3 H HL

ftET

j OXLOOE HK0 3 STCR5 b'LXP! Ui3PLAT ROUT L.HE
i

rCJET HCClKT£ fl COHTLHTS
rSCALE ACCUftULATOH C^4N TP GET UPrER SEX CIC 3 T

SETLMf i n lOETDTTC
r TT.TLHS F £R
r 'JFDATE CESTINATiCH POIHTER
r UADATE BOUNCE FOTUTf"R
I'JPW.TJE COUNT
i -PErtc TOP craiPL ETJOH

DSFtlEXl ICAX 0-
ACV
IhX

fit r A EHL
SRC
HHC
ARC
AH 3

H I
IHX 9
ccx. r

rHAEJ( OFF UHWAHTEU BITS
BpASCEI tBABE ADDRESS OT A f i i i l f i E C E T TABLE

rAIlfl ACCUHULATOS TO 1C TO GET ADOHES 3 OT JHC 3 T

UFEAOV Ai E
CPI 0 LXE

ALO £JNI SETynr
A j L

I
HiV HUV CpA i
CPI c HYE ApOJ r

A.DC BJtfl
H.tt

iiCTLNt. J
jEXIT MOV Or*r LOAM B

ISTORE AtClF CiDC FDR HEX LEGIT
rlBKREHEUT ECREEX PDSITIOH
lUET PICir.TicE ^OXTENTS A&A 3 H
rflO TH1 SArlF FOR THE LCM1P H¥X LECET

HOV HfAf OIHPLATf kKli IS T MRS PIXJriME
H [MX HI

LDflX D?THE 5 POUTIM5 3ECCOES TEE USES‘3 PEC1ST 3R EHFORRATIOH
AMD F0SPAT6 IT FOP DIEFLAT DN u*r siCllEi* DTH

B / Hb'il 3I
AH[

LXI
A CO

I
I

CPEC5 . PUSH
PUSH
(f JSH
PUSH

=• ? SAVE ALL REGISTERS i
! HOV '-,A

ApG
.3 I

HVI iH
AK aPSW 7J
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JRESTORE, gp cmr
;3Et | or arzKS IN on?cmit
MOVE teiathUCtlOti TO EAECDTI 21* .PEAMVIUSTCALL

K, PISTA JVJSPLAY YH.EUMGHIC
orfl
B
£ E7LNECALL ?

CALL OPEJGC r $30 EKECLTE FMSTXUCTI DH
JUT

i ARJ 7HME7IC IriSTHJCTrgK KX ELTHCH [C5cnniici PAL jtH ^rr UTPTP »17 70 CAIlllY fan niK^KENQ,4 VI n, Hn jj ASSUME -ZERO
' AC* iAT![7tWr M ;»m HBGEF7E* 70 ACCUMULATOR.JHC DSPCSCl JCHT-CK TOP WE

f* &b MECIBTEA+CAWIY KI *CCUHULA7CTi' ADCDB;CHAHC£ t£ D«CMVT h,"l'
' 3 ue- ;yuU EEC;ESTER: FROM ACCUMULATORDEIBPPCZUl INK MOVE TO HEXT SCBFEH PCKtT r ?NK

;SLiH REG ESTER +CARHV fSDH AtE UN ULA TOP' SBBD®J cbOHT irFGCH 0
’ASA r LOGICAL AND R £C 3 B7£Jt WiTh ACCIWULATOP

iLOGICAL EXCLUSIVE pn RKI&TIR WITH ACCU
DSKpaid ;LOH t ?.THE

hDC TR*Aft I VE5
'UJlA iM- LOGICAL OP REGISTER MOTH ACCWlUUtTC*I

ftOMPARE REGISTER WITH ACG ÛtATTMCMPPVrSCMULATOH CODE BtCfcEli J4fRI
OHE btJC IHSTSUCOTOM AS IHCICCATIG & Y THE USER ' S PC RISC 3 HTEHJ «

; LLM CKDKR 5BiFTR(,Tr:C« EJ(EClfTlCIH HrtU 3 KESTEP 1 j GET USER ' S FRltAAM rOUHTEA MX LrjfL- Hl- C PC
y gp citflip; P- vHr MEISHLD PC \ 3 SAVE FOR LACC 1HG DISPLAY

E,AOILOM r ftflV 3 SAVE CP CODE40M A ,n 3 GET 7HE C0M7ENTB DF MIMC«¥ LOCATIUff IMDICAtED - EETRILHJHP ciA? 5 ft*jp APAHCH TC- APFSPRIAtE PWTtHF07HAWTCfI 4flK fCHECI PDA COurs 0* jF KEY
ULC? caw nmnFP (.4 npggnij:? 7JC StPflLCl
MOM t.A.CPI 33H tCHELA FOB 40-7F HiKfWO

E,CMVIJNC 5TP 02 CI
MOVE

rPl£ A REGCB7ET) TO KECISTc* mYV£ 3 HLT¥!-jrTi;gH ?
rS'E S t ExECUrk n
mxrypK TO KSHITOF
iLi-M OP-PEP OP CODES
jBETORIt TO MOtfITOA
3 CHECK FOR HEX
JAR7BHETEG INSTRUCTION?
;¥£», tKCCVTE,RE7U*H TO MOM!TOR
3 HIGH OBDER OP MD|
3 dE7UPW TO H0*1[ TOP

LAS HraPT*P ?CALL
BLAPHIM

MOU A,T
EHK

STPaiL: CALL !DF-LOM
MDVAIMr T
- H K HArppyoi on 1DC UII

Srrt \ii
ARETE

CHPMOVJHC
CALL ACBO

J-L31L
J
JAit

Jsrrpjoi CALL OPH15 H
3 DP- c-OCE HlnULAt: RrrjriWE IvDOKlrP TABLEPET
rr J
£hP7AB = NPIHST

L. 'A J PA L'
LEgTRK
[w Krrx
ENRDCH
:HP COR
MVTiHH
Pir'7A7E

; H0-3 P RCgTTWIC PCEH7ES;
; LJC 3 E HAD P0UTC4E POINTER
3 LTsA X A £7AX R0U7I4 MIMTEft
j;H^ li. pcx R-nyriHX POINTER
; Ifc-R b DCR AfyJtlNt MSHtEJI
; SAAB

3 MVI POUT:HE POINTER.
j HOrAT’E PDrHTRfi.

CMj tKECUTE Ih'atRUCTIOM ROITT [A E
bhJ
r+3CAtitf: LX[ H,0 riA-rfT MONITOR 'S ETACX FD1HTTP rnwDAD SlF
nwMHI.p

LHLL
STKTnP

C*i1LOAD REAL HXCJ57ER& Mi 3 Tfc: USER ' S ipATA uwPUSH Hr 3>DP DNPEN
STKIFTKLULL

£PHL
LHLD

i
; A-op coL'k r a- >40 , or ims
jbC
hV 3 EJSt: ?TA

FSJSH
CALL

rSTORE OP CJDE TC EXECUTECN AREA
? SAVE H 'JFPCa CF l>ms [y GF '"ODE
rCCHUERt ae CCDE ta AiCJt /Hta CGUIVALAHT
rTAAN&FEA FOR DOUBLE l£40Ttt STORE

[NFTR.AQV &.H
nhGV G. L
HEXASC
HjC
L,B
IKETH

LHLI
. XCII5

LRLD

OEr rnDV
nOV iHL

rSTLfli ASETI : CEUKK pr DP npn^ TO VDH BUFFER
rHETRI T.VF. >4 UMBER t'? fittES Tfl LBliTflUCTIC'H

? 5 E7 ADDHESfi OF HEJrtr LOCATJQH i" H EXECVrJ
; EEPO NEXT 2 EVT'ES IN EKECUTICW *PRA

IN CAPE > HPTP'UC7I0H"< J BVTEE

r:livetBlSTRi DS I IH5TRUC7I0K TO £E JiXECUTKD 3 S KtmiKU UKRE
3 [ F 17 NELL NOT CAIJSE LCilS OF COHTRCL
|SAVE USER RECISTEft VALUES

J
PCI* B
LX C Dr rw5TP + L5 H LD

PUPII
PSP

. .piii.r

HL
ft r DRV[psw 3
D£7AX.H ;r IH- S7R-̂ 2 »STAPfPKRD

H , D
J

H ,MVI IC LEAH PREVIOUS EXE CUT]OH FSSM ECREENLXE
L . IINOV lDAD

C HLD
XCHO
iiMLJ
MILD
SPHL
NOV

n P f
£HLU IHKTH - ? |

IH57H-* 1
H , TH5TH-I
£?T F.THP

£7£PTR ;
SIILCr
Lxi r 5 ET v C ' SPLAV REST OF rASruuCtlOs! IF A

3 GAVE vcft BirrrRR LDCAT:"W or Jiscr:/nrx fcjSP1AT A
JGCT IISFP 'E PPOGSAP COUHTESt '*;UPDATE L 7
;C Sil NT OFF MUHiC* ?.Z BTTC43 TW JH S7P UC7[OK'
3 E X T7 IT artdr
rUET IfESCT BITE CF ] H 5TRUC7IQB TROx USER ' S fSKiH-1-
7 UPDATE UP FH ‘ S P3!r*R.ftK C'KIH'TiiR
|S7SRE E- YfE TO EXECLTTaK APEA
; UPDATE TAKCUTICH nuFJEii PU-:HT£R
lSAVE NUMBER OF BYTES IH SHiTTLCTlDH
i^AVL FXKUTTOTU BUSTER sg[HTEIR
1SAVE USSR ' S rapORAH gnyHTFR
;COM VEP.7 HE X7 BYTE CF [.HST*UC7I0H TC ASC 3I/HTX C
j N.L7II J EVE VTUH BVFFEft LOCAT E H OF ASCI E /HE X DlSPlj
|PK3 VE ABClI/'lHE X CaDES Dr CIIRHEUT 1HliTH:ICTT rCH iYT

I'D VDM BUFFES AftEA

DK t
S HL J
L-HL3

rCET HDKT7DHpg KTACX PD3 R7ER£7H.7Hrr rCi
IHX tahr * I

HVlOifl: DPR BnCV Lj C l
Ul HVIN7 U

AM-
SH-LD EC I

MOVP -ET I
23H >; HI
STAX DI HPV CuMP/.ND EJCECUTJ DH RDU7TNE

A:NXI
rusH nFltWII MW B,A jiAV| DP cCrax

3 DECODE SC4JRCE REGISTER rilSH
PUSH
PALL
LHLD

3Mil 07H
HFlVI =1. A t
HE KA9C-
STKTtir

MOV
EX ]
LA C
MOV
BTA

E , A
BJ RGB7RS J

Mi BMOVb rr INX HrC(T REGISTTR NftHE
XDVEHW+ fi |KPT? IIP NN ELV4QH 3 C

rlCStC-AE OP naDE

k j K j

M,CNOV
IhX MMOV ftH 0 3
SHL3 PTlTTMr 3 SAVE VOS nurFlP L-DCftTIOH AGAIN

3 P BTRIEVE USER ' S FROGRAM COUNTER
7 R Etn E EVE iXECUT [ HN BUFFER POINTER
rRETPISVE H JKBEfl CF BYTES Ltt~r IN 1H KTHLHTTlOH
rCOlITTNUE UNTIL ALL BYTE'S H.C'/ED
;StLs:r L’PDATFD USER ' S PRCCPAN CCUH7F*I KX 3 7

RRC
RPC RDP H

DPOPSPC :
PDRDO CAflt Ren 3E.1T3 NATION REGISTERAH 3 UTHr MVIfllOJHFWJV ErA I

PCHvrn ?ni SBLD
ROT

LXT HrRCS7HS '
DAD a J
MW
fitA
HGV

A|M
JMOITIIMH r
i MUVP J4 ALM0NIC T-0 BLFEEHAJB 3
JltI OF BYTES- 3 H IHKTPIJCTZM

t caps' INfltflUCTj ?« TKTO TAEU7I0H AHEft
FIVI Pr ]

HlNnNC: I.:H [
PUSH

H.:W£7A ;G£T YDK BIJFPEH LDCATIDH gr KtHruMCAi[C P3 &PIAT AS-
FSAVK P RES 3 STEP
rSEt PUHBEH DF eyrts TQ THAHEFER

7RJ.PUKEP:
7GET OLD feETlESTIH
r 'TBE FOLLCU:HG COC-E hCVEE THE ASCII CHARACT 5P5 u
; 7H £ H£fi:STrH' OB ED BV OUT. 1HS7PL4C7 IGN TO I'HP
; THE YiUF il UPPER AREA

CALL H.V3 H&T
Br 3E4 VTA JIDE SPLAY N-H EUHCLHIC,
H ^MOVEBM

LXI r
Cv 4I- XTLAI ]

CA 3.L
POT'

C-XJ K .ETI.H K
BCALL SETLHE ;
P *’HVTOPEXEC r^O EXLCUTE CFIXTHUCTSCN

r DOT E r

CALL
31. C-HGVRET
ilIHX3 xav M.C3 RJI7HME7IC 3 HtTOUCTlCN EXECU7I0H ROUtlHE I

nix .!wavRRi7Ha nav b.A N.nI SAVE OP COCE J
IHX ItLAI M.i AH ItHM ;5 KT ft EGRESS OF AR 3 TH HHE UH0H 3 CS

( ISOLATE PEG 3 £7£R DPE-RAMDANI 3*H M,5MOV
MVT
^Ov
CAD

D j Q
F.r A

RGTI
13

D 3 * CD iHDEX TO 0E7 APPEtC-PrilArE XFicnwnh' rc3 SAVE TEMPORARILY
r H ES70R £ apgopi:
rISOLATE REGISTER OrCRftEn J

3 GET HBCIGTEVI MAME L:ftT AEnHCKK

3 SET REGISTER. FAlit RCiUTTHK
1'UEJI HI. t MCv A .I B

b ?K
3CH0IT1SP* AHC ;MA? K HR ] S7E3 PAIR FTILO

r SCALE F-3P 3 HDEX 3 HGAHi ERC
PRCI.XC H ^ PflSTAi

HOV F F ft PRC
MOV

I I
DAD D E, AI ADD INC EJC 70 C±T C0PPEC7 PMTS-7E R HMEUhCh IC

3 Git HWEtiMONTC
3 P.E7H 3 £Vtf 3 M£TRyC7I0N NMELW0.1EC ACL\*£Si

iftuij.r INDEX :H DE
I MOV A , M D , DHVT j

FOP LXI1 M H , PZGPAR ;cer tASl ACCTES 5 C-7 R£C PAIR 'IHE-JX 'jHICS
MVI t . A DAD | ADO IWCEXP
DAL- D CE703 Q+ L5HLU

LHLD
?SAVE POINTER

;fl IS ILEPLALKD B 5f POtHTFR FP.FM ABOVE
3

MOV hj A pHCVE PEGISTIR KANT TO HF-MSPY COKTniOi
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r
y
iMQV t i l IfHITKM AECiHEBI FOPt UftRGimNj: C*_LL

NOV M Jr
LXI a. pSIT REGISTER TO HULL,CPJ*>4A* OP Mbl

rEKECUTl INSTtuCTlOM
CALL
CALi

MV NCI xr.ftr. FOP EUB POUT [ HE CALL
j BIS PVT r.p gauJc PI DECCfiLL HVfftMhiq RET rH £f f ri r GET HiL'j c UTER KCUTEKEr EXECUTE MU-DP fcjUTLnE ri GE7RXC: AWT IIH IISOLATE REGjflTEH DESIGNATOR BITS

r SCALE ran PUKIING
HP JUST: HV[ n.i rSET EHETSUCTIOH LEHGTH

JHOVE EUitHUCrjiw TO EXECUTIOH AREA
/ H& REGISTER DATA
/ AGGRESS CP NOP MNE LLNHIC
;D1£FLAY DP CODE
/ EXECUTE INSTRUCTSCN

i FlftCCP, LL. HVEHST
RUC
RftC.Hdv
MV]

ILA; D.
iL*: Hr LUrfCJ?

hYHHMC
SPENEC

trP | CONSTRUCT INC EX WpJlDCXLL D,0 JCALL LX; HpROSTPS rCET BASE A3Em. tSK gp» ppj^ BTEft CODESSET L / ADO ] IHKT
;DTUia HEGIET.ES is HULL
/ SET Tins REG ESTER
.1 15 P LAY gp CCCJI JLH9 RK ESTER

I £,’MVT
VZ'fEXKCLTK LKI AMD EAD INSTRUCTIMS ft-'jUf iHEI ,H

MVWUtCALL[ XI OAT ; MpV D . ?
OSH
Arn
B,1
LxIuLo

/ SAVE INSTRUCTION
/ ISOLATE LXI/HU BIT
rBxnTppx iM®rnucr]OH
/ ASSUME CAL INSTRUCTION
,- cxp nn [_KJT
; LJCI # -CHANCE JHSTRUCTIOK LEXCTH T O 1 press
r HAVE 1HBTRUCTI0H DE-SIGN^TCS WHICH IS THE KERO E
r n c ::PLAY DP ran-|
r RETRIEVE X LAG

.J ASSUME CAD

PITAH: ' HOT
'LXI

jxg-OP
itO** RKISTFR PAIR IMMEDIATE !IJfTDIDEU|
jDOUBLE LENGTH AID
/ STORE ACCUMULATOR [ HDISKT 7H*PJ&H RK PA:p
J LOAD AOCinUIAT-uR INGE PICT THROUGH REG PAIR
;StPHt i t DEPICT
j L'Sxg ML DIRECT
tSTORE ACCUMULATOR DIRECT
FUAD AWWIWTOR UtAtCT
r ]BCfctn**T HtoSESTi* PAIR
pC*CJJB4IHT REGISTER PAIR
FlUCRim*!1 HP# E STIR
rDECREMENT REGISTER
fMOYI DATA EIMHDIATE TO RSarBTES
RROTAT* LfcJrT THROUGH CAPUT
rSOTATt RIGHT THROUGH CA*x *iROTATt ARITHMETIC LtH
j ftCTATt ARI TnH EflC Jl LCtfT
IDEC EJtAL AfcJ-UflT ACC UN ULATCH
jCCNPLIHBir ACCUMULATOR:
/ GET CAJHT
;COMpLlnbrr CARBY

J REGISTER CODES
jREGISTER PA IP CODES

FSTATUS FLAG COOES

LWCPl Eft -
L3WDH: LBPI0Vr hvi Lb 1 LAD 1

J.M1
HUT t5WOP2i Lb STAX

r LEAK
1 SH.LD

P,]
I' bJ LinMGI PUSH

CALL
PEW DBMV1N2T 11 LuLbCDPSP PEW IB SWLAC H j, ICTA TP] -*-i
LX2 0SO ? GAOAxI ?
BAOMOP1
nxTF.r
OPENET

LEA *PBr J HZ LWi'OPU: IB IHX'u?![ rLxi 4 ĉ AMCir pnrwrEH
;ISOLATE REG PAIR
rEXECUTE JHSTRUCTIW

IB 3K5CLxr C 7III CALL
CftLL LOWOPJl IB

LCMuP J i IB
EJOHLP-BI aa
LOUOP 7! DB

[MR
ICR
'HV[ *
'P.LC

PET

i LEA ST A LLAX S T A X t.HL j LULI ExECUTIOh ROUTINE: DP RPC
WL *PAR '

DlLHSTRX: VJQY
ttU £
H-OV

Cr A rSAVE IH- yTBllCTIOX
I ISOLATE- |LD K , sjx|.* |E.hLQ'r S'HLD^ LLAH STA1 BIT
r RESTORE INSTRUCT[-IN
I ( ĴX .STXI /' I^IILD.SHiD. LOA ,3TA|7
jIsIlATE: LDx/STx a fj
RESTCT?!- ;H^TK:JCTClti

i EMSTRUCTLON LbiGrrii li j FOR til-rh
; SAVE DESIGNATOR B “ T
iHOVE :H 5TTlrJC?IOR TO rXECUTlOP ABt*;RETRIEVE LEEICRATOP BIT

rASE-UME b'TAX

DP
2CH
A ,C
LDSC 20

DB BAA !

'CM* 1

'SK 'CMC *
'BCOERLMA 1

' J D H St 1

L*JNS L*RN1 DBi re-riC-M J> f C i PGSTREl Db
REGPAPa CB
PLACSI OB

M.VJ U , ]
PftM
HVEHET
ISH
£, LCW0H 2
1LE- U ] D ISTAX /IC'XKJ

P J!iH-ALL
POP

'H2 E KCC POKr H "
rLA]

3* KEYBTI = PUStt rSAVf ML
CPOSIT | 0£T CUR50E POSITIOM
KiTAT J C HF-C F, 3P +B STATUS
KBEADV ;LOQK Fpfl KVT haAkt' hEAbV
KlfDO i |LOOP OH HCl LATA AVA[ IA-PLE
KETBRI |GST DATA PROP. ASCII XPSBOAM

iSratp IJfr RARIT5C nr
r £AVt CHARACTER
j CHECK FOR LECAPE ItOUIBCE

KET 30T |UA¥ IT ?
B P,STACK
BHPLMV jSCROLL UP ONE LIRE
VBiOlS jRESUME SCAR LOOP

t CHECK F« CARRIAGE RETURN
jtEuoaa jwxi JT

JNC> IIGPLAY CEULRACTES
/ UPDATE cvnsFx
/ CHECK Tt* VDH BUPFtR DVCSFLCAH

H.
LX ] a, LrAiOFi+4 rLOAXr CHANGE MNIUH^IC P01WTER

IIXTERJ* J NC ktGlSl'LB. PAIR
JCG BXECJTB
; |LULL , S HLl , LIA ^ STA| t SET LENGTH TO ) ITT1=

HVEM5T jhOTE [HSmCCTIOH TC- EXE CUTE DM AIE/i
jprjTOnc iNSTftUCTIOH
JESOLATE IN&TRUCTIOM DESKHAr1?®
J &TALE xnn [MDEXtMG
JBL'LLJ m£x

LHLDr LCSDLUi CALL 5E7FP
LDSUJO

E. EYCi’ 5 L 1MJ^P AH' J
•JMTZj 3LC5n ?i:= HVJ

CALL IHHOV
AMI

A rC
IBB AH ] 7PH

MOV B,ARK
POV tTl ESCt.A

3. C
31, LJWUPjl ttlr •fMZ.NVI J LX [ r ¥ CSr HUCT STACK POINTERLx ,i ;0£t uAi/E ALisaiSi £» ]Mitft 'JCTTOH GROUP CALLW.E D / ADD ]HIEK

? M£ jTiaH XOB CALL JrlPi, H KITOUVi CPE CP.HtV C,L J 2LAI D. 1 ;SET SEC iTPE TO MlilL
JPISPLA.TC COL-£
rEXECUTE IK5TPIKTI0W

KCY O I II; MO 7 H r ACALL
LD&GlQ: "ALL

Kvmnc
OPEXECr [NX H

MOV
GPL

AJ R
iw Aug pr FK
AtiClU
bHR-LifE
H,LINE15
A .|
CPOSIT

R£T r t
JC

j ]HX DCX IXECLTTOH ROUTINE KEXDZCJ CALL jiCngLL V? OH SUFFER FULL
/ RESIT OUBSOft TO |KCIUH ]HG gf un LIRE

( BESTDRE CHARATER RECEIVED FROM BffnOAILC
ISTOPJ UPDATED CURSOR
jRESTORE ORIGC-VAL COKTIHTS OF bL

i J LXI
| HK1JCA: HO '/

MV]
CALL
H^V
PUSH

C - A IRA,
*T lHBTPUCTEW

r rill_sr ABK AIL CNF BYTE
rMGVE INSTRUCT!3N TO EXECUT3 0H AP£A
r B EiiTDET ;MSTBrJCTIQH
; 5 A'/£ IT ACAIN
rISOLATE DESICN^TGR BIT

;ASS:UH £ :HK

JCIC V = Hiiv
" r Ir ii HLL

POUFVINST MA,r-PEN" PET
IAh] DSH

LX] E , Lr>rt -c j

IHX010 | IMX /CCX ?
H.LtAnGP ^ k -4

I02 rtPVEL PUSH
PUBH
PLSrt
POSE

B / SAVE HL
J SAVE G-E
/ SAVE DC
,- SAVE PSW

LAI / C-O K , CHAThtlE parKTiB
;grT Lh'STH UCTJOH BACK.
/ UL.7ETHM[BC HLL.' PAIR
iEXECUTE INSTRUCTIONr tD]NXULC: PDP

CALL
CALL
RET

PLV
GETRP
3PEXEC

£
F'SW

LX 3 M- HIDSCP ^ BUFFER ADIHEbS TO MOVE 2LG DATA TO
|BUFFER ADCRESE TO CKT OLP 3*TA FROM

FNUMBE'R CT LINX 3 TO B£ 2OR0LLE0
lSAVE
rMUMfip! UF CHAPACTEHS PtR LIHE
rC-CBOLL OHE LIHE AT A TEH* TRO* TH* Tff BCMN
rCET HUMB£R p# L [U*S LIFT TO GO
rCOUtfT OFF ONE HDHE
100 UNTIL DOME

J -A?
HV[

D ^ HJPSCH+LJHI
Ji CWP DCR: EA£CUT:C* HUUVJKEV BMPULUl PUEA Pr LXE

vcruiE
1

3 HRDCP: nOV / SA -'E INSTRUCTION
/ THESE ARE ALL OWE BYTE

MVEHST / ROVE INF- TPUCTIOT TO iKCtrjriDN ARKA
rHES-TOHE Iw9TilUCT!04i
;SAVE IT AGA ]H

;A5S UM K I Nil
rCHECK DESIGNATOR BIT

LNRULD FJNR/IKRY
B r UWCP1
STHTHL'
GET-SEC
;:ppxii'“

C ,A C*-Lta , ;,HV: TCP D
CALL
HOR'
5TA
LXI

DCR E
i i'/ C JN2 UKEPO ] q-

£ , 9 4
H,LIHE1E
XrA

5TKTH-P
LOmrQPM

0 ] H
3 HVI |STB TO BFACS GUT LhST LIHE

JB-IAH* CUT ALL CMABACTEflS Qlf LAST LISE
fCtT AIiBRESft CF FIRST GbfcftACTER OF LAST

HVIAH ? LXI
I J £ BMFD20: hDV JBLAKK IT OUT

/ UPDATE SI;INTER
jL'iXJHT PCMN
;Kl NU1LF BiLT DOH£

IRS5BT CURSOR

LXI ; ECPr CBAWCE POINTER
fGET EJtrTJEUCT IOH RACF
rDETERMIHS REGIETEP
I E XECUTZ jH-5TP LKITIOh

I LUX aiWPDIC : LEA OCR DCALL
CALL
R.ET

iMRCSC
ii. LFWfJD
CFOSJT

LKJ
I SHLO

ppp-

POP
JPEGTOPE GRKIML frKlfittt GCMTEHTSnvC E XKCLT r :nv npur]KF &

POP Df PVIHM! KSV Gr A ;SAVK J H!iTHUIIT r -~N
;Th.ES E AXE ALL 2 B Yf£ llfSTRUCTI 0N£
JHOVE IHSraUCTIOH M EXECOTZCM ASEA
jJIESTORE lUKTHUCrJOM

rSET RDENTER KYI HHELWAHNC
;DETCAH JITE Ri'GJSTEP
/ EXECUTE INSTRUCT!C«

POP H f,HVJ t o , 2
HVEH ST

SET
CALL
MH'V

J
ArC
9 , LOWOPt
CETRtG
OPE 'XEC

ir LX]
C*Li BINARY : LL* B;MITL5. IGET BINARY DEBPLAY FLAG

; TOGGLE tt
} PUT IT BACK
/ BESET SCREEN

ChX
STAf HIT BJNFLM

CLRSCR
srrscp

CALL
CALLMLr BMC BA[. BAR DAA CKA 5TC C.HG

T.1L'l: UTIL3H POllTENS J
RETr r

ROTATEi KCV
HVI
CALL

C ,A ;SA'»'E INSTMUL'T:n-JI
;THESE AHE ALL LU £ BYTE INSTRUCTIONS
/ MOVE INSTRUCTE CN TO EXECUTION AREA
/ RESTORE ]HB£B'jrT[-K
/ ISOLATE U£l> LliNATL' H BITS
/ SCALE TSR IKRF -Y’HG

r
B,I
"vrwsT

I
GTL.MTa: CALL BnrLME

U j F' HlZ'-HH F L]R E ] "

pliCRDLi "JP
? DISPLAY FROM MESSAGEMpV

&NI
A 11” 1.11

. LXITSH
Dr 5nrn £Xi i

P-OV E. A ?GOHSTHUCT iH3c:i GALL SETLH E- r
HrLJHIj1*1
CPDSIT r
GETACR / GET DU* HE X NIJHbER OF UP TO 4 iLiLTS

3.0HVI LXI t
LXI K. LGHQP7 jCET BASE OF ADDRESS DE HhELHOHI -CS 9H.L0
LAL' D jAJID :MDEI CALL
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v J*' • — jjtaWf ,.. .- '

i.;.'P/ . • •' •;? •
:*in w . —'

- -!j. -:-S"4&5

''^ti'-arrS^jz: ? '

ri-.ji •. :c*SV •.i*
IVWD REGISTERS F1KIH KtlYBIMHil J?rAlTIHT.
LQADBC: CALL r.r.vnr-r

iL Lancair
Dj E
B- 1A.

IGET REGISTER [ Z'Ec-' T' ] ?' L Ell
f PPTFRHIMJ: re. KITTED BT5C.:I::TKH

;4 f*i:i::= n c_r aarjeriiTEE. PAIRS
fOAYE IIKGJJ"rlCH UtSILHATOft
/ GET OH E FRClH rtiPlGfir
,:CHECK AGAINST SELECTEE- PECISTEF. PMH
f HATCH
rHO, KEE P LACK EMC

JTHAT MAr.:nr a Ait AubriESS
fECRDLL IP
B, TO
hr .L:H £ jL

I.KInBLD
CALL

&A!i.E
BHPLHE *VT

rCi-E!P-.AT T- “ ES- SAGE HC-VLXI
LOAC1Q: K *JVLXI

LXI D.D CHP BI
CALL SETWE JE LOAD J j

LESEi +:-•
CJOKT? I
CETAC-fi ;CET ME ttEx uUnBEh

rPriVE 7C DE
IGET BASE A3QRE&B
lECPOLL UP

Hi HLXJ J

? .!*£*piu.n
CALL
XCHC
LP7LD
CALL
iitl

D i
jut
RCT

LGA 5 LD
iTETURh IF wCT FOUWS
lOPT INK* HUHREH
:ADILSJT
iSCALE
lSET UP INDEX

BASS
EMPIRE

CJCIA IIJIIr HJY FrH
DCF Al

I ; FLC
MOV

J
F. A! PM £ 11, 3/! PUSH

CALL
scene
POP
MOV
AMJ.
J«1

H ;6AtfE LNrtK
;KKT A HE* ^UNBER ER-C* KEYOSAHO
jPELDC^TE rU L L:;S CONVENIENT RESISTS*;i:icr r HDK K HATH

TO ACCW'JLATOP.
fSET FLAGS
;is IT THE PC PECJSTER ?
fYES,
IGET ADCRS5S OF U3£R '5 PC HKS
fTHJS L S REUJIUIMHT
ISTCRE LATA TO ySEfi 'S PC Ht;; iJ,Tnn

;
i &E7AC1HDU'ip.ME: CALL

art Pu|III ?l.iSII
CALL

5TLH7H ;GET DUMP LIHITS
J SAVE CJUiT AI?CRESS
;&:aPiASf is a WEE
fGET LAST A Praams
j3 £ £ f F LAST ALOHEftS F- XCEEFEO

PI CM.Erl 2 b H
A,LPUF C*

hSY A,E A
i
!

LQ* U1j5 UQ r. i
h"V ArD P UEP H

LA] e.ft5 nn H I
EMIF-B|o WJ B|C0«T1KUE VOTPina ET HOT

nOvRET Mj
r :N* HiI hov M r Oii PC? Hi

GECBVr; HV2 LUAUjOi LXI B,rL JE. i j CET TVf" CPSARhCTRRF fB5#| HSV BCAB5
jiwi AHiyjHS .ME XT EHTH if RCIZHT
jG-ET l CHAP/ICTEBSFHCTI iE^HUASb
jB-TART WLTH 1ESO
;G=Er A-CiS*J(ACTER FROH TH£ r.c mDAnn,- L'iircK T:;F. TUIM J LHATL-R
/ EXIT EHD {JF BUMB-EP:
jncwvraiT CHAftAcr^n T^ HKK DK:I?
rFOISITIOK FOR AE®

;S TOR E CATE TC US-EJ) flE-CJSTrH
f DAD £fJH.P

££TAilfl: MVl
GTfcDOI: LXI
iTAdanj CALL

UTACDS
KvV hjEBJ C> i IHX KH.O

f HOV n A n
EflfLKE

KEYSCl P
CALL
nrr

CR3 L'R
Jz STAB 2rt

ASCI|C y.
r,A
BHI]

i LCPEG3: 2JBCALL
MOV
HVt
HA
anD

AiiDnsp ,-FOestSLt: HKUirrr.a DFF 3CHATZOHS

iS1>3F:E LATA TO HM'SKY ROUTTIWE'
H" (MULTIPLY HL BY L £

HEnBTAr CALL
HEHOJOi PUSH

CULP

H OETACP C£T iiLULiMHIKVLi AHTt HRS
SAVF TT
CtT C'LlinnP IK1M7T0H

J|?]SPI>Y PRvP.RT

j

PAT1 H HJ=1«,ta CPOEITHi i
DAIl B rjAm LAST CHARACTER AECJjevirr

JCPJHT PFF HUHBED CrT BICCTS
/ 0" L'WTIL CCii-HT EJ£Al.tr.TED CR CARRIAGE RETURri

MV! A ,

I OCR MOVr r
LfJXJBI3 GTA01D H rupr^ATE riiHJir-H

r RESTSHi UPDATE,u CUHSOI'I
;GET A D*TA BTTE
IGET HUH.B2R C» BYTES RECLEYED
rCHECK FOP NCWE RECTT- VtD
fAhT faAT A RBCICVEU?
; HO, R ESTORE HL
iGKT CL'T or H£R£
iMOVE OPT^ BYTE TO ACC UPULA75*;CET AZiiJMESS SACK
iSTOPE CATA TE HEP-PB Y
;UPOATi AOORKyF
( CWtiMi

£ SHLC- CPCSIT
CBTBY7
M:

GTA 330; RETi. CALLJ
F
k-

nov
P CPI Z\ Ab-ChEX: SbC o f E UB-TRACT QTF A3CI3 BIAS

?mwsp
JMI HSP1D2C

JM ASC lit II POP Hr rpi ZD ,-HO P.Efr he JCOHE IF CHAP <“B riKHOin: 40V
P’DP

A.[
FBI <HH rAUJ'JRT FOP ALPHA BIAS H
CP] Lf Hoy_'t ASCOLO IMAI a

5 Cl ] I Oh rC HAASOFH7
;MO. HCTLISH
pnr.TMPW srivn TP iJ.i.EAGt.p

JhP Pinajo
HCr AiiLDLu: KV2
BET

A,M rCALL USER SL£ROUTLJIE
i

CA L30B: LkLO rPPSr T
Aj *

/ SET CURSOE P0ST 7I0H
roanPLAV pnaMPrpDUhf L £ JiTTr!; TD TTY nv:

MOV A
CWCHMI KCV

CALI.
FJSB
HOV
CALL

]HXA.. L ; UE>n*-TE CW&DB PC‘SIT£ C«
|R EKTCftt Z IJRFOH 4

rLLAAi ACCLHrJLATOF MI7H A 'j*LL [ s<£ TftLCTIC«
;Ma v£; rS txfiCur:cw AREA
;GET AUcftCiis or nunspUTIHr 7Z PE EiCECnED

]h'5TR+-l iSTOP-E AOCflESS 12 EXKUT1CH AREA PLUS- 0«F
BhOLWE
OPEXBC
CiJi.±-U
srrsep

HlOTSPLAY A CDS15f-*: HEXA5C f SKLD CPC'̂ IT
h G L'D h
Ib'SYfl
GETADRr M'J[a i

A ,B &TA
CALL
SHLC
CALL
CAvL
CALL
r AS.I.

IHEXA 3C
Lj LINE JSLAI I

XCHC
MOV

jSLUoLi UP
itSfK 'JTE 3UE-POUTIFEM.A

IK X K j re.EAR AKT SABflAftie rPOh SCREEN
ISET UPSCREEK ACACHrY MCV h,C

F.ETa H :<
POP

HV .
ti I

;HiCH C”;0£R INETnilCTLUN OCCODF BOUTINEMW P.rb i
CNX H

DPHIGK: PjavHCV 3C,A rSAYE lhSrnU'nTrnK
t C'ETEFMIilS E- G& CLASS
rSCALF F5R 3 VDEX
iPDSrnpH FI>B THr.«YlMC.

B j 16MVI AH1 0 7ITIKUMBEP. OF fti-Tti TD DISPLAY
jliAYE
i UPDATE ACCfe tSS
; LET ttYTE XHO« HKHCIH Y
]UPDATE POINTER
;C'jHl/Eflr TO ASKZrr O^ARA -vTEF‘5 *NC- DISPLAY

r meONCUlCi PUSH B:
IPX M-3V CrAH

riv:LDAA 0 II- C I
i IHX LXIa h,iffiFTA3 ;CIV Ml-H DUDtR TH.̂ TRirTIOH TA2LE £AKl A

GAEL HEJCASC BAD B ;ACO IATT.X
iRESTORE INSTHIFJT r raw
;OCT AOCUE:;:; DF iHKTsairTlOK BOUTII+E

IHX HO*I H A,r
H/1V M.P MOV E..Hr CMJ' h [NX M iI HOY
PUP

HjC nnv
XCRG
PUItL

n.H /
ir n JHPYF W HL

rJ'Ata CUHTRUL r:i APPHDP:ATE RSCTIHF
I, r

ECF. B I
JHJ JJME'DLC'

BMfLH£
lDP UNTIL ALL ]fi 3Jiin.A YEC
;SCROLL UP HOPTAfc : OH RETUM

PPTHST
JUhP
HIE-:
CLIhiPT
PSLNST
INHEC7
HE'ITHT

;UtTJHN
j POP

CALL
XCHU OH/r HHR£Y r.ruMP

;M[SC
( CALL
i P'JKK

J nw
DwfCflttUEJiT BYT? IN ACELWULATUP. TP A-Sf ] [ DKITB

I
UEXKSC: FUFII

JUSIt
D ? SAVE PC

|5A HO
;CET DA::C AIXIRESB OF A£03 i rnpc
( SAVE DATA
iDO IXIWCR HEX DIGIT FJAST
I SET UP Fen aHnrxrHiT

, IMHKD]ATC
lanprAPTH CM

Llf Hr ASCIIr tflY n,ft rniGhUP: m
SildorZ: n«

R ;C ONE' J TIUMA L RFTIIBH
;POP
JL'HCOWC-ITIOHAL RDLTIME
JL'HI.MFLE^EIYTEL OF eCOK.1-:
;INDIRECT JUMP
;n.r*D S^xrK KiJHTtn w j T U IIL
f -CDHDXT IOlMAL JUMP
rUNCONCITJCNAL GLWP
rUblnrLcmNTED r-P epot
:::JJTPIIT
IINPUT
,i£XCHAML.'t IIL ASP TOP -STACK,EXCHANGE riL AND DE
JPISABLE IhT ERBLUTS
;PCHAJ&3.E [NTHKPUPTf:
;E'jHar rr::+JAL CALL
r PUFH
f UHC'HHn[ TI-JNA L CALL
rUW I KPLEM EHTFO CIP C'Otl£
;ADD IMMLOJ*T£

Aria •POP '
'HKT "
' *NCJ'

HOY
flvri

ErR Lft
&rd J ie

DAD Is: jAr.D ]M^IF K
;C c r CIIAPACTEE
) RESTORE DATA
JlKl UPPEB HEX D’tJTT
JSCALE DOi'.H FDR IBOAxiatC

OB rPCHL‘nOv CrH BB “ipHLK

I. HOY
>=1r Are

DFQH
H ] H HF' 2: DB
HIHOI'3: DU

1Jr M-Mp -1'WOP•Our '
KUC OB
FSCi DB/i BRC L>£ JH
np-: EB 4 KTHL *

4 XCHC
J

NOV E,A Ec/ SET UP FOR JHOK *rrc3
;GET BASE ADOBF.'.? <jf Ayr[ ] r -norr A ^ATN
rADE- INDEX
iGET CHAPACTEfl
;hlfiTORr ar,
lHCS7ERE DE

LXI CB DE iMASCII\ DAD P CB * £ L
MOV EIEOi'4 r nn

BjKUPS-; on
HrK C

! POP H r PUSH 1

CALL'‘ *H0P‘
' ADI '

POP D DB
AtT UPJ: P 3 HOPSi DB
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ICALL NYIffflT l
HIT *IPi 1,1MVI H
CALC
CULL

MVIWST
PPtttC

fADC- IMMEDIATE H;T.H -CARRY
rSUHTAACT IMMEDIATE
rSJB7P.ACT liMH EBIATI NITP
|AND IMMEDIATE

AC [
' SUE “
1b& [ '
AH r•xm ' rEXCLUSIVE OH [HMEUIXVl

FOR IMMEDIATE
’CPE 1 s-CQNPA3?E CWltilEAfE
“ RET ' r«iicju?r

DB
Pce-

*tT rH
1.1u n i t M } I-ir* Ml11w|7
PPEMIC

CALL PL6
CALL I4 CHE»
SET J»

pEHOPT: C -
jofcTERMSiHE CDnPitiqHAL FLAG RDUTJHE

i Ccup j r j WJA L CALL Adytmit
f

PSMCLIHSTl EllHE J
D.iMVI 7i ESGiATE CfltfDiT-IOM BITS

|(KVI EL.
j SCALE FOR 3HDEXINC

JPKQTFi-AG; *NI
PY^H
PRC
PRC
MV:
nr.-v

CALL MVIM5T ?n
f fFOP >sy

PUSH FSh* 7

fr,fl3 HGPH-]
CUfUC

LXJ 7D, D
FjA
B,FLAGS .GET BASE AHEIRESS OP FLAG CCffiiS

iADD IMPCM
;CET FLAG GOOC
iSTORE TO VPM BOFFP
JirPSATE ?C ENTER
;UPDATE FLAG LOCATOR
jiJFY SECOND CHARACTER OF FLAG
;DISPLAY IT
tOTHER CHARACTERS ARE BLAMf.GET OLD.Be SPLAT UP Ociur

L‘x ij CMSTHLrcr [MDEX r
CALL iLAS

PSWPUPDiU.3
T3TF1£CALLA.MMOV

AHA A tSTAX H.
I asINK E- CALCl t‘51 LRLD

XCHC
PC rH:NX

rA* HMOV
57MPIB4rh;-P teSTAX

OCX H Jrj,1UL
H r Dpica1 JPOT

DC51 H JhVMMMCCALL
ArEWV jREt
BTHFTR£HLD

LHLD
J

PC 3.vEif FLAG fxiM COND-ETTIMJ
CCX 7

A , MROV 7;’EGLATE FLAG
J * EE- EHE-LD A HETJRN W CClHUETESN IhlgTFlUtT 10«.STOPS FOR LATER EXEtUTISN
r 55r USER STATUS WORE)

jMOVE TO PEAL 7 LAOS

AHMTSTTLGl AUI
IW PC*1 ffitMlOPTr DCM FTST MIU

rTEMPE-
ST.*.
LHC,I:
PUSH
POP

»3v A.M r
STA PC rH
RET rPE-'H

rj A P1 HEARS COHOITEM T*UE.THIS 3 S REP LAGtil JJT A GGHULtS C-HA L HETUBH
rCLrxp A IF CCND- 3 TIOM FALSE

MVI R r1 jCrjCJOJTIDHAL RETUIUITSTOSO- J PET
7ArLVI
P -ETOIlrtt PUSH PSW JRET I

BrlRYE JJ
CALL MY1HBT J;COHD3 TJOHAL ULH PS y a p PSH tt FUEH ppy tK ;SET USER PflOGHAH CDUh-JSH.SAVE IT

rHAVE rew
iTHIS IS J PTTES

[USTRffTIDH TC F^EC'JTIiU AREA
FUFT PEM BACK

IT AGATH

.JUHP j L-HLO
PL'SK
PUSH
HMC

JHj -H [CbKlP
1r HIGRGP+1
GTTLAC .L XI JH LKI J >PfTH.'

"r >
MVIyST
PSA-

CALL
Pit*FOP tCALL
TETPLO.L > -tAErL>jp

A f?A A - 7PSWPUSH
HI F;AOCR:CSS OF MNEUKSNLG

J ATOP ESE TO- PUT PLAC CHTC-
IWHAV cnunsTTrEjS'
^ SET lHS-THUtTFON' BACA.TEST COMDtTIOJJ
;ClT PC AGAIN
;CHECK KKSOLT OF FLAG TEST

jHIVURK IF RESUC-t HAS’ BEGAT EVE
JUPDATE «:
;E£T ACOBESS TO JtX P TO
pAND STORE TO USER ' S FftiXTRAH rrfMTEH

H.HEHOPS
B r HE HOl'i+ L
GTFLAC

I.xi
LXI RETCiDe LHLD 5TKPTP 'A,H rCALL

STA PC fPOP PHW
• INK H rCALL 7KTFI.G MOV A,A - rsPUP

wrtlSTAAAFA
EM>;
SHlp

R JHI
STAFT* i:NX H PIT 7R r Mnpv

STA
[UA.MOV
ST7L
RET-

PC
7MISCE-LAEDUS STACK iHfilftLCT^iMSH
fA ,.H

PC +1
I IlTxVi'HD: pp. - B H PEN 1

ii r
PBJRSrt PUSH PSKr CBKAH.?THC 3 HJDUT1HA PFUKEBSES ALL EnniXllATE M'OTE C&M«AHDS HOTMF

Br EIFOP1
JVCr r
LSJC, A£KMQ~i POV .HAVF cwsTRî rnoM

;ALL AHX 2 BYTES
;MCVE INSTRUCT EG« TO EXECUTION AREA
FHSTORE INETflUCriCW
rOFTEHMSN.E TYPE OF EHREnCAVE INSTRUCT ICN
FSCALE PGR J HUE X 2 HO
I POE[ TO ON Ptm CMPEXING

parfllpi LJf[ V f 4B,1MVI LXJ H,[BETA
BE7LHE

CALL PWTNST
CALLPlfiV X.C

PSA13 HAH]
PSNPUSH /Nnc aAM Cr M W t r* RPCMV: OrD J FLSCH P bEHgpfiL- XI r 3ET BAfit ALOR(5 S Of IHMEDIATt COQt* CrANOVGAD n |ACC IbCCX

iRMllTON FOfl SUBRkUtJNE CALL MVI Br BBhHftCIV
nuv H,STKWDLAI rC. L 7 DAO AOj‘rj(3 jPTRER CHARACTERS AflE ttLAHA

iDISPLAY MHELnONir.CXECVTD IHSTRuGTTgK-
HC-V B.HGALL HVNHNC

ODtxir C,LMOV] CALL
Rr CHSTO+[rHI Ifl|ETJ LXE
E ETLMEGALLiP ]SCEL>.H EOU5 3 N STR UCT!SriS ny KW

J B,1JiVtJ FFAVE INETPUCTEC-d
iBFrEMEK£ TYPE

PENHIECi PLSil
MVINST
CPIMtC

GALL
CALLJHNAKI

UI'.C I RETw:iv ;
NOTJ>OPi KIP PSWt Dj DAY: CPI DC >H

HnnuEth,MIMiJPJLll
JHI
MVIDTAP B,1Cj LMOV

MYIH9TCALLBrHXOV / Lx; P r HIHOP1+4 rLHE J Hr'LXI.DISPLAY CODE
FGET iHSTPUCTION

iHYHMNC
P:;M

E 3M
HSPE
UL i i l

CALL GALLt MVK.HWC
RETDID
C'T^M
HtSML

yGF
JM.PCPI

JK’’” KOTRITl CPIf 3VICPI
•JMC
CPI
JHG

B . 3NY[ 710 CALL HVIH5FT F
& .HIHClPl*]b

DCRF l LX[ 7i 4t r X l
CALL

P.3,JnVI kWBMCMVIM 5T jCXEJL LHLD-
6HLD
RET

Nt^IHLi CPI

HL Jp;LME,0 J STKFTR IDCS U
A .MMOV ) DE 9 H

NOOP
fSTA PG 4 J ir

PCX iJ i MVI Arl JI MOV Aj PI 7 HVIHST .
BrMIaup] +12

CALLPC 7 LKI J
r D. 1LKIB-r MIHOr S*HMLOP: M'/HnsIG.ML

CALL 7
LKI F
MOV A.M r
STA PC
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_
m

rjvir-' T
BHl'Lht
PCTLK-G
t'MPLHK

r.IILD
•CALL
CRI.S.
CALL

4
JH;<
K3V

H I
SETJ

STA PC+1 4
;PE? 4
4J
7J PUSH AriD LWC -DHIUTIcnrAl, CRLL
TAPE ] w : wv r

A , firm
STTCHS
IK PUT
3Afc
PA IK
E.C
PDBYTE

7
MVI iPETH5T: D'JSK EW.'
OUT ;CURAh'I

JHi
LA]

r
CALLWLR i JCALLU.M

B.H 3 HQP &
POPOIC

i
V PI 4} .7W Z rJAP
wv:P£YiCALLL-S): fii* J
CALL
HUY
CALL

KCt
NLMP

CF:
Dr AJ.Mi J
H.nHyrr:T’Zuir.m

PUSH
MV:
CALL

MOV hr A IIf 4
StBVTPCALL IE.2 7

^[«57 r
E- jH3 HKTP3-M MOV l.rA

7!C*YTE
E| L

I
CALL jLSI
HKV.'D,'r,5i;
Ir*P t ?LSf H - INETA

H'/KMHC LLJ U: PCP E ;CALL
FOR J3 7El I

A,LHCIV
CPIA
OUT
CALL

C*.LG1CJHF
iJl

SWtCHS
EOHVTT

,1RESTARTS
l

MCfV H,A Jfil̂ ITiKT : PI.?SH pew 7
rpip- HHr InVl
IMA H JP£MP"P r

LUiO
Ci ?0H

J ZF5K.PL'.5H i
K VIjBnAH:
RET Iam? 4

LL3nr HOY *.,Jl rF:RC
FLRET
CALL

J
CHA
OUT
CALL
HDV

i
EWTCHS
K 2JH YT£
Ar*

WK KASC
D.t
*H '
Br HIZBK3P T
feVHHHT

riC-v r
MV]

ORA A jLX J
CALL
LFLD
XCttC

Jl Mn|,K
c, JC.H

J

HVIPC j
REV4
MOVMUI.S1:ST KPTIILFLD J
Crtu. ADC * II 7 Jn nn:jrMjDMVJV

DCJC
r

RETH
;n.±MOV I
:S»LJ 5TBPTR r
J- POf l-KK J
HOPTTEI PUSH

CALL
AIM
ACC

jiSSkVt LEHITTH
z CE7 L HEA D LA!TT THOM T*PB
;ULL?I?LT BY M

JR HFiUI J
- H n fOTLrAMSV 4
AH, a.HYE

SKLD
BET

r
A JPC

? CD ft4
ADD :r

t,A
[r> Li lOT

r SAVE nr:r
?CI:T wrxT BEK Otc.21 £HI>H TAPE
rCOPULMX HKK DIBITS TO FORM RVT- C
I SAVE BYTE WHII.r [)vtHC CHK5IIP
;ADO ClfFS'JM TO THE hEH B- VTI
; REPLACE PLO CHKSUh WITH NfV
jCthr H £W BYTE EA::E
JRKSTSRE LEHGTH

'lUV
CA L-L

ITRE GO R0U7 CMC COHTRac_S 5 EMULATED EAtCUrpDH QJ JSER FfiOCiRAMS
J

OR^1 CCO : C POSTT l
A,1- '
JH!iA

LHLD
MVJ
MOVr KBV

Ailb
£ rA
HJ
nrAViivHZN* A OH Z VE-HLE CFOBIT

CETAdH POP L>CALL
SHL5
CALL

HITTP-C.
JBtiPLHE r

B-,F7PA0B,r /)LKl 4
Dr BLAI J

JHailiT : TAIL ; DUR K rftAME FPO“ TAPE
rlrft̂ PEcr OATA
IOR I f CAT- K < ID
i ELSE ADJUST E-JS RFCJT BIAS
iREDUCE nOC? JS

IH fur
' 9 ' +1
3 HD01G

L£1 HFLINJEIS-
itrLwf

7
c:piCALL
JHH , LINSIS-i- B

C FJS!T )
CE?X£K p
IrfTLHE r

HE
ADISELD

CALL
CALL
HCHC
MILO
MOV

KLPH

[MDCJD! AffJ or .nr TI:T t
4

COOlft: PC I
IHPUTJ Ed r u£T KEADEH STATUE FROM SP+S

rT'JPfJ C-PF HQM KEADKH HITS-
jLrK“F UhTEL LATJi AVAILABLE
iCE-T DATA
lCLEAR L'AH.3 TY JT

H-STATAO
RDPRCY
IHPW
READER

A_MrH
JWIG0U2Q jJW2

A,E rwNOV jr RNI Tr HLSUB
RPTRE J

o5DIJ3 5I PUSH
PUSH
LE1LD

KlDJDl DC K
HV?

00040: OC*

i
J TAPE SEADEH B^UT:HE ERROR: MESSAGES4

IJISTSP j7
ERPrlES: LLH 'CHECK 9lî ffiROR

"HTHWY TA 3 LUPE
H r

L'RSOH r
D

j- THIF ROUTIU£ 3|P>UES A 3L0C K Gf Hiy.nRY00C4 D
A , H-INS

MOV
TEPHEri: CALL
JERPLCH hVT

GTL.HT9
A.fl
Plr A

AAiH*JMi Hi ClJ Cl J
3TED
USKEGS J

WOVGALL 7
INK
nDv
sue h

HC*LLr A c C'HPOP I
DFOP l7

JHI I
JH I-SRC J n

Aj E
Kr=TAT I
KfcHADY r
J RE PLACE nJTCI RHE rgn *EARCI5 NI7H IMVtPTEC [ /!} STATUS
D!?U 3 U
' 5 TOP AT- '

i
MOVAPI
SOBflz l.

i£nI'IiiiONEJKP
ETPADR: EB JI

RTTJr ij

;THIS HOU^JME REJiie ItTEL PCIRMR? TAF-EE
J
iuisnr.n CALL

ALT
HPV

KCYHDr
ASChE.T
HIH
H, A
LO
A,L ua

HfcADTP; CALL- BhP-Ln E IJ
TAPETbCALL J
ApCMOV l

R3 J
«V2r B,i3MVI )i
HV]r-V 1*LAJ 4
sue H’1G hsi;: 4J
NOV H v f cKOV CrA 4

TMSTSI*SHLn
CALL

H, ERUM.CS
HMPI.Ur IDAD 7

PEThCY t , II
0,1 .14

[ 3<0rJP: EW OIOCHr - MOV r
i

i;
i

r-HD
:

1 5 4
-

4

I



Directory Program for CP/M Systems
Mark M. Zeiger

Likemost computerists , I like things tobeneat andorderly. Ialsolike convenience,andhavingalargediskdirectory scroll off the screen before IcanfindwhatI’m
looking for is notconvenient. Therefore I was overjoyed
when J discovered the CP/M Users Library had aprogram called XDIR that wouldoutput an alphabetized
directory using the whole screen I got a copy andliterally ran home to try it out on my Worth Star CP/Msystem. Goodbye disk!I then triedit ona friend's eight
inch double density system. While it didn't blow thedisk, it also did not list the directory , Evidently theprogram was not CP/M compatible However, once 1
had seen such a program, Ihad to have one for myself.

The program I have written is completely CP/Mcompatible . This means it does everything using
standard calls io the CP/M SDOS (which on most
systems has its entry point at address 5 if it doesn’t,
then it is not a "true" CP/M system). The only changes
that have to be made from system to system are thecommands that clear the screen and the tab controlcharacter (although the latter is pretty standard on
most hardware).

The program has a number of "goodies"; thenicest being the Sheli-Metzner sort. This sort is a
fourteen line Basic program and it is not that muchlonger in assembly language. For a maximum of sixty-
four items (the largest directory allowable in CP/M)
almost any machine language sort would have beenunnoticable timewise. As near as I can ten, the Sheli-Metzner sort takes less than one-quarter of a second.

The maximum of sixty-four entries is perfect for a
SO x 24 screen. The heading and the line skipped afterit along with the twenty lines of names will fit on th^screen and still allow the CP/M prompt tobe shown at
the bottom without the screen scrolling. If there Is asixty-fourth entry , it will be shown at the bottom of thethirdcolumn. Ityou wouldlike toadapt the programto aVDM, it would be easy to do if there are not more thanforty entries in the directory . More than that will defeatthe purpose of the entire program unless you put apause after sixteen lines are printed.

I did try to make the program structured, and at
first it was very much ao But naturally, as a few morethings were added, the structure started to disappear.Below are the major routines that are ealled sequential^

at the beginning of the program and some of the moreimportant subroutines:
CKORIVE ==—===> See if drive is requested,

else use Jogged-lr> drive.
Store drive name in head-
ing.

SIGNON «=
GETNAME — Print heading message.

Checks to see if file name
and/or type was request-
ed; else finds all files.
Clears RAM where names
are tobe storedlor sorting
and output.
Searches directory for
names.
Finds address of directory
FCB in OMA
Moves name and number
of records to area in RAM
where alt names are tobe
stored contiguously.
Searches for file extents.
Notes the existence of
extent,ythe number of
extents, and the number
of records in the last
extent.
Searchesbuffer formatch-
ing Oth extent.
Divides by two to get the
numbers of sectors (256
bytes). Then calculates
total number of recordsin
file in decimal. Puts num-
ber next to name with
leading zeros surpressed.

Adds 34 decimal to num-

ber of sectors for each
extent.
Sheli-Metzner Sort
Compares the twonames.
Switches names inbuffer
if nequired-

Prints names in three col-
umns.
Checks lo see if name in
directory buffer has been
output to screen,

.
i

CLEARBUFF ==—=>

SEARCHRT >

(- M0D4 >
(
[ TRANS

EXTSCH -= = ==>i
;

f\
r

ij.
[i
[ MATCH.1

;! I RECINDEC ===— ==>
I

*

I [- ADDEXT

SORT =-”
[- COMPARE >
|- SWITCH -—>

f

A

PRINTOUT «==«>
ti
(- WRITENAME —>;

Mark to. Zeijjor , 196-010 67thSi.. Flushing, NY t136S
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, -*n

extent of the filets) being sought , The "search next 1'
routinewill thenget other occurences of that filename
[assuming, of course, lhat the filename is a wildcard).
To search for extents, the OE registers must again
point to the filename with thenew extent and the initial
search and the "search next (a)" must be requested -

I hope that you will enjoy the convience of this
program as much as I have. One of the nice things
about it is that it is slightly leas than IK of object code.

This means that it willuse the minimum amount of di$k
Space (important for those of us who have mini'
floppies). And also, is there anyone out there who
Knows how to calculate the amounl of space left on a
disk? The CP/M STAT program does it with a call to
BD03 using 27 in the C-register, but ! can not figure
out the details of the routine. Iwould tike to put it in this
program, if anyone knows, I would appreciate hearing
from you .

The only routine 1 will explain in detail is the
"search" routine When a search or "search next" is
requested, CP/M loads the directory file control blocks
into the DMA address (defaults in thisprogram to QOH)
in groups of four.These FCBsinclude fileswhichhave
been erased as well as extents (which are not usually
contiguous with the zeroth extent on the disk). The
accumulator thenreturns a number whichwhendivided
by four will give a remainder that is the thirty-two byte
part of the DMA address where the directory FCB is
located. Thus, the remainders of 0, 1, 2 , or 3 wiil
Correspond to SOH, OAOH, OCOH,OEOHas the location
of the FCB in the DMA address if the address is set at
BOH. The MQD4 routine does this calculation, A OFFH
means the tile does not exist. Extents have to be
searched for as different files . Therefore, when first
searching for the occurence of a file, the DEregisters
must point to a HAMaddress containing the name and

I C P/ M D I R E C T O R Y L I S T P R O G R A M j
;

COPYRIGHT 19 79 By MARK M. 1EIGER

! ;THIS PROGRAM WILL LIST AN ALPHABETIZED DIRECTORY OF A
;CP/M T.|DISK IN A FORKATTED OUTPUT OH A flO X 2 A SCREEN.
;HEXT TO EACH FILENAME IS THE NUMBER OF 256 BYTE PAGES
j IN THE FILE. THIS PROGRAM WILL WORK FOR ANY TYPE OF CP/M,
;WHETHER THE DISKS ARE IBM COM PATABLE FORMAT DR NOT, BECAUSE
;A LL DISK ACCESSES ARE DONE BY STANDARD CP/M FUNCTION CALLS .'

;TU USE THE RKOGHAM , JUST TYPE “XDIRV ALL FILES ON THE DEFAULT
;DRIVE WILL BE LISTED. IF YOU WISH TO EXAMINE ANOTHER DR rVE ,
:SAY DRIVE fi, TYPE PXDIR B t " . IF YOU WISH TO LIST ONLY CERTAIN
;FILES, SUCH AS ALL COM FILES, TYPE " XDIR * ,CQMP. I

fr ;REVISED 9/BO BY HARVEY FISHMAN TO WORK FOR CP/M 2 EXTENSION FORMATS

r
0100 O R G l o a n

0300 C 3ZDD 1 .IMP START

F.QLJ £
EQU 17
EQU IS
EQU 9
EQU 2
£QU 5CH

NOLINES EQU 21

0005 *0011 =
0012 -
0009 ~
0002 =
005C =
0015 m

BDOS
SEARCH
NXTSCIE
WRTB UF
CONOUT
FCB

0103 3F
0 1 0 4 0 0
0105
0107
0109

PRNTCNT DB 63
DIRCNT
DESAVE
STKSV
W R T N U M

DB 0
D5 2
DS 2
DS 1

;FCB FOR SEARCH ROUTINE . SEARCHES F OF!
'ALL FILES UNLESS CHANGED BY GETNAME.

010A 00 3F 3F 3E
Oils 00000000

ANYNAME Dl i 0 , 1?? ? ?? ??? ?? ?1,0,0,0 , 0, 0
O B 0,0 . 0,0,0,0, 0, 0,0,0,0 , 0 . 0,0,0 ,0,0,0

012D 210000
0130 39
013 J 220701
0134 319B05

START LXI H,0
DAD 5F
SHLU STKSV
L XI S P,NEWSTK

;SAVE STACK
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1

—I“11 J
(131 CD57 Q1
il l JA CD 7301
013D CDCAOJ
0i40 CDBG31
am CDUCOI
JI46 Clit,2D 2
DU4 CUE 051
OHC CD42CH
om> eoeipj

CALL CKDAIVD
CALL STCHSU
CALL CtTMA«E
CALL CLEARB'JFF
CALL GEAR IKPT
CALL EJiTSCK
CALL REC 1 NDEC
CALL SORT
CALL PR IN TOUT

SEARCHRT

fSEARCRES FOR HAKES AND TRANSFERS TO U UFFEft ABOVE PROGRAM.
;MMN FAMRAM 01DC J19C 05

OlDP 220501
01E2 0EJ1
01E 4 UOAOl
0167 CDD50Q
01EA f£FF
01EC CA1302

LXI H,DIRTJUFF
5HLD DESAVE
nVl C,SEARCH
LXI E.ANWAHlE
CALL BOOS
CPI OFFH
JI ilQDIR

rSAVI ADDRESS, ,
;,.OF DjHBUfP
rSEARCff FOR FIRST, .
r ..occur:ANDE,

||

!

CHECK1 ;IF FjftST SEARCH FAILS. ,
J ..KO ENTRY EJiTSTS,015 ? 240701

0155 F 9
0156 CO

LttLD STKSV
SPHL

RELOAD CP/M'S STACK

j RETLTRN TD CP/Mfi £T
p 7|N& REST VALID FILENAME IV DMA , MULTIPLY IT 3 Y 12, THE LENGTH
;OF A DTS X n JR ECTOR Y . CALCULATE ITS ADDRESS IN DMA IN PL REG,

LU 57 JA 5CUO
r.'IRA IJRAf '1
0 L 5D FE 0Q
C115F CAPHOi
0Ib 2 C*40
0164 315751
0167 CO
oif is nejj
01 r,A CD0500
DISC C64i
oilr 12 S70I
0372 C9

CKORIVE LHA FCB
SfA ANYNAME
C PI 0- Z LOSESK
ADI 4CE!
5 TA DRMSG

iGET DRIVE SUMSIR IN FCB'

DIET CD5502
DIF2 E5
D1F3 D5
D1F 4 llOCCO
01P7 IS
U1F8 OECD
131 PA 21
51h'R 3500
QlFD 23
01FE JfiDD
0200 D 3
0201 EL
0202 CD3102
0205 OBJ 2
0207 110A 01
C 25A emu SOU
0200 FEFF
020F C 2EF01
021! C 5

LOOP! CALL MODI
PUSH 13
PUSH 0
LXI D,12
DAD D
MVI M r
IKK H
MVI M,0
IKK H
MV1 M,0
POP D
POP H
CALL TftAKS
MVI C.NXTECH
LXI D, ANYNAME
CALL BDOS
CPI OFPK

>7 HZ LOOP!

fir DRIVE is ZERO, THEN..
J . .CALCULATE LQQGED-IN DRIVE..- CHANGE TO ASCII

,- ZERO THE 3 13 VIES AFTER NAFF
~r;
..

dffiaa

.2 J

BIT
L-JCDSK MVL C,25

CALL EDOS
ADI 41H

f CP/M GET CURRENT DRIVE CALL

;CHANGE TD ASCII1
37A DRMSG
RET

0173 117AU1
017b COFUm
D179 CR

i; IGKDH LKI L' J 5NM 5G
CALL WHITOUT

;SCREEN CLEAR AND.,
j..PRINT HEADING. fTRA.NSFER TD DfRRUFF

fSEARCB P 0H NEXT ENTRY
RET

t
017A 1A 0C 2044 0SM5G IB 1AH, DCH, Dilatory

fcQU ?-i

D6 3,9. 'Copyright 1979 M. Eeiger' ,ODH,DAFl, 0

',9, " ,‘Drlue J ;No MORf NAMES IF OFFS

OIn - DRMSfl RET

0] Pf? 0 9O 0+ 15P 0211 112002
0216 OE DO
U21B CDP5D5
OiJB 2A 0701
021£ 1'S
021F C9

NODIH LXT D,N0DIHJ1SC
MVI C.WSTeUF
CALL POOD
LHLD STKSV
SPHL

WOULDN ' T FINn 'fHR EMTHV

CLEARBUT'F

.DIRECTORY COFFER FILLED HflTH SPACES. BUFFER IS 5 PACES
J AT TOP OF PROGRAM. RET

Uie6 37.25
UJRR JJSC05
OJBJJ 1605
GIRD 1ED0
IBF 37

u:00 73
O’Cl 1C
OlC 2 C 2BFU1
01C 5 15
UJCfi C 2R001
01CS CO

MV1 A,' '
LXI H.DIRHUFF
NVE 0, 5
MVI E. o
MOV M r A
INK H
INR E
JSJS r.RJ
OCH 0
JKZ LPI
RET

0220 OOCADA 4 E NQ 01RMSG OB UD H,UAHrOAIlr 1 Hr> erttfy f rtUTirl ' ,CDH,OAH, 1 S f

TRAMS
LPI
LP 2 1STORES A DISK FCB ALONG WITR NUMBER OF RECORDS IN THE

j»l£ Ar 16 BYTES, OF DIRBUFF.
0J34 F5
0235 DS
0236 0610
D 23 B E5
0239 2A 05O1
023C EB
023D El
GZ 3 E 7E
023F 1J
0240 21
024 L 13
024 2 05
0241 C 23E02
0246 EB
0247 220 501
024 A EB
024B D1

PUSH PSH
RUSE! D
MVI B,16
PUSH H
LHLD DESAVE
XCIIG
POP H
NOV A.M
STAK D
INK H
INK n
PCS B
JHZ LOOP!
XCIIG
SKLD DESAVE
XCHG
POP D

;GET THE NEXT ADDRESS...OF FILE IN DlftRLTFI .
,-PUT TT INTO OE HOCGETHAME

fPUTS FILE HA HE AMD/DE TYPE INTO SEARCH FCB. IF DEFAULT FCB,- OF COMMAND LINE IS BLANK , THEM LEAVE SEARCH FCB WITH " ?*S. LOOPI fDO THE TRANSFER

01CA 1A 5DOO
01CO FE20
OlCF CB
0150 215D0 D
0 JD3 11QD01

IDO 06OB
Oltei CDF9D 4
'l iDH C9

LDA FCB+1
CPI 1 ' yH ?.
LXI H.FCB+l
LXI D,ANYHAHE +1
MVI 3,11
CALL HTD
H£T

J &AVE THE LAST ADUt!ES:5..
J +.DF DJRRUPF UbED.

671



—y if

—1

02-3 C 3A0401
cn CUT 1C
CO C2ST 32-54.0 5

H 253 Tl
0254 C9

jCOUNT THE HUMBER OF*,LDA DIRCUT 02 AD CDG5D 0 CALL BDOS
INR. A !- .DIRECTORY ENTRIES - 2 BO FfcEFF CPI OFFH
STA DIRCMT
POP PStf 0202 CA6202 JZ EXTSCH jCQDE TO -NEXT BLANK J- INE ADDrD. -H £T 0205 47 MOV 0 j A i..FOR CP/M 2 ay HARVEY ^ f SSIMArt.

Q 2B6 3A 1601 LDA AfcfYN AME+ 2 2
YCD* 02 B 9 £ 601 ANI 1

D 2 BB 7Jt MOV A,fl
; CALCULATE THE ADDRESS OF THE DIRECTORY PCS IN DMA 02BC CA88Q 2 J2 LOOP5

02BF CDS502 CALL MQ04
0C35 E60 3
1257 C707C7
12= A 0707
??=.r jjAOfld
S2SF 9S-26 3 6F
C 25I "9

ANI 03 H jGGT DIR ENTRY MODULO 4 02C 2 C 60C ADI J 2
RLC i RLC I RLC ;ft ULT BY 32 02CA 6F MOV LfA
KLC J S.LC 02CS 7 E ftQV A,M
I.XT H r S0H jGET A DDR IN DMA ( flflH ) D7CF FF01 * WT L
ADD L 02CQ CAA8Q 2 JZ N XT 1
MOV L r A 02CB 70 HOV Aft
SET 02CC C 30 BD 2 JftP LOOPS ;END OF CODE HY II.F.

UC75CK HATCH

;5 EARCH FC-R ALL FILES W ITcf EXTENT i ;CALLED WITH Dg POINTING TO FILENAME IN FCB AhJlI HL POINTING
2 TO FILE NAME IN DIRBUFF. RETURNS WITH CARRY FI ET IF THE

•126 2 211601
026 S 34
326 ,6 0E11
C 2 -50 110*01
C 2S0 CDC 5C 0
025 E FEff
0273 ce

L.XI H, ANYNAME + 12 INCREASE EXTENT NUMBER ;HAWES ARE THE SAME,
INR M
MVI C,SEARCH B 2CF E 5 PUSH H
LXl D,ANYNAME 02DO 05 PUSH D
CALL BDOS !)2£ 1 OBOE MVI CP 11
CPI QFFH 3 IF THERE IS NOT A FIRST EXTENT.,, 02D 3 1A LQQPl LOAX 0
R Z ;. rTHFri DONE WITH SEARCHES, 023 3 EE CMP '1

0205 C 2E 202 ,INZ CLRCRY jTHEY'SE NOT EQUALr CU-M Cftî Y02 71 47
C272 7A1*G 2
C27 S E 6G1
327^ 70
0273 CASb02
J 27 b CD5502
> 57 E C60C
i.2dJ 6F
L23 ^ 7E
C 232 E60I
0234 CAA302
02B 7 ?3

KOV ftiA iCODE TO NEXT BLANK LINE. * 02D3 23 [ NX ft ;CHECK NEXT CHARACTERSLDA ANYNAME+12 3 . a ADDED FOR CP/M 2 BY.. & 2D9 13 [ NX D
ANI 1 f . * HARVEY FISHMAN. C 2 DA DD DCS C
MOV A,3 JN2 LOOP 3C2DB C 2D30.2 fCHBCK 3 L CHARACTERS.J2 LOOP 5 flZOE 01 POP 3 ;THEYrRE EQUALCALL M0D4 C 20F £1 PGP H
ADI 12 02 ,EU 37 STC
HOV L, A Q 2 E .1 C 9 SET
MOV A r .H 02E 2 B 7 CLNCRY OKA A ? CLEAR CARRY
AN1 1 02E3 D1 POP D
JZ N3CT L 02 £ 4 El POP H
MOV A jB iEND OF CODE BY K, F. 02£5 C 9 RET

0085 CD5502

::>cus
1Zor CDCFC2

DA.)C -' .2
'-'o 7:10 30

02Y 31 C J0FD2

L0OF5 CALL HQD4 fGET A DDR ISI HL RECINDEC
XCHG ;PUT IT JN £.
L XT H.DIRRUFF ;GETS DECIMAL NUMBER OF PAGES ( 2 S6 BYTES J IN FILE EXTENTS.

LOOM CALL HATCH ;C OMPA ft ES EXTENTS WITH OTH EXT,
JC FOUNDM ATCH ; ITS A.QDSESS £S IN HL REG 02E6 3AQ 4 G 1 LDA DIRCNT
L XI 3,16 G 2E? 47 MOV D,A ;N UM 0 Eft OF DIRECTORY '. N^KiFS
DAL B iTEST THE NEXT ADDRESS IN DIRRUFF 02EA 21A005 LXI H,DIRQUFF f 15 ;POINT TO NUMBER OF lIFCOH O'- r ,
JH.P L.00P 4 0 ZED 7E LODP6 MCV A,M 3. - IN FIRST DlRftUFF ENT+ Y.

0 2F-E 3C INR A INCREASE BY J , THFN DC VIor >- y ;
PIJ^D.MATC H C 2Ef 37 ORA A i - , TO CHANGE HECC«D^ "" J ; L *

Cl 2FU IF HAN
C,2 yC EB
C 2?D J1JF00

XCHO ;PUT DMA ADDRESS IN HL RFC Q 2F1 CD2ft 03 CALL DECIMAL 3 CHANGE rt /NAHY TJ DEC EMAILXI B r IS 02F 4 2B DC X H ;POINT TO NUMbER OF.TS'::-: o? 'DAD B 02FS 2B OCX H ;.,EXTENTS; P£K FILE.I:A; is XCHG r-DE POINTS TO I RECS IN EXT ENTRY 02F6 7E MOV A,ft
wZr.Z Li>
C2A ] LA
02^ 4 "7
i.*- E- z.3

CZA - 23
02A " ? M
CCAc 312
LZA,\ 11UA C1

DAD B r HL POINTS TO 4 RECORDS IN DIR5UFF 02F7 CD3& 03 CALL ADDEXT 3 RETURNS WITH UNITS. IN L- ..
LCAX 0 ?GET 4 RECORDS IN EXTENT 02FA 2B OCX H 7.- TEN5 IM D, HUNDREDS Vi !’,MOV H,A rPUt IT IK l KEC OftDS OF DIRBUFF 02F& 79 MOV A , C

H rPOINT HL TO A SYTS TO ftp. T U 2FC FE 30 CPI 0 ;BLANK f F 10H ' :: IS '1FRUDCX H rDESIGNATED AS NUMBER OF EXT 5. B 2FE C .215 G 3 JNZ 5KIP4 i MAKE IT \ I'j J ft17INR ft rCOUNT NUHfiF.R Of EXTENTS 0301 F 620 OP.I 2011 ;SAKE IT A BLANKN XT1 M VI C r NXT SCH ;SEARCH FOR HLXT PILE UJOi 77 KIJV M, A . iJUT IT 4 ACK M UJMi'. 'jFP
LXI D,ANYISAME B 304 23 INK H j tr HU^UFIF.D' $ Anri , .

F



Jk—\ :zi
QjnSi 7k
0306 I000
0306 0 2 1 0 0 3
ojoa rsio
030D C3iC03
0313 f63D
0311 C 31C 01
031S PG30
0317 7?
0313 23
0319 7 A
0310 ftJO

31C 77
03ID 73

3l£ 75
31F F 633
321 77

0322 111100
0325 19
0126 *5
Q 3 Z 7 C 2ED 02
0 j2 A eg

HOV A,b
CPI [1
JN 2 SHIPS
OM 20 H
JMP SFIPiO
OKI 30 K
JMP SfilPiQ
OR [ 3 0H
.MCY M, A
rr-; x Hnov A,D
ORI 30 K
HOY H, A
7 VX .1
MOV A,E
OR1 30 H

*sv n, A
LKJ tr 17
CAL’ 0
DCR &

I,.TEST TO SEE IF TEH 'S. .
: ..SHOULD BE BLANK. 035D 3D

015 E C 3 JD03
DCH A
JMP ADDEXT 7 2

F ,.EXTENTS AND DECREASE.
PRINTOUT

SKIPS WRITES DIRBUFF TO 60 X 24 SCREEN. WRITE5 IN 3 COLUMN’S. IF
( 64 ENTRIES, WRITES 64 TH AT BOTTOM OF THIRD COLUMN. WRITES
rTKE 1ST, 22ND, 41RO RECORD, THEN TRE 2HD, 2lRD, 4 4 TH RECORD,
( ETC, IF TIIE RfCORD HAS BEEN BLANKED IN ETRBUFF BECAUSE IT
1 HAS ALREADY BEEN WRITTEN OR THERE ARE No MORE RECORDS, IT,- DOES NCT GET WRITTEN.

SKIPi
SKIP!

FMAKE IT ASCII!

(TEN'S DIGIT
F.1AKE IT A 5CII

SB1P10 0361 JA04 D1
njf id 3 20 Pr>l
D 3E 7 CD2404
036A 3E 00
036C 321605

36 E C&B 10 J
0371 CGIS
D 374 CDB 10 J
0377 CGI 5
0179 CDBlOl
Dl7C JAD3D1
DJ7E DfiOJ
OJftl 320301
6184 PE DO
DJSE CA 8Q03
0389 3 A 0901
CISC £J7
0180 C8
038 E CD2404
0391 3A i t ns
0194 JC
0195 C 36 C 01

L3A DIRCNT
WP.TML

CALL CRLF
MVT A ,Q
STA RECNO
CALL HRITENAME
ADI NOLINES
CALL HRITENAME
ADI NOLTNES
CALL WRJ TENAME
LEA PRNTCNT
SOI 1
ETA PRNTCNT
CPI D
J2 PH INTEND
LDA WRTNUM
ORA A

LOOPSm ; HEADY FOR NEXT ENTRY.,
1..IS DIR1UFF,7 '. ' ’

JNI LOOP?
RET

DECIMAL

CHANGES A-REG TO DECIMAL. RETURNS WITH TEN 'S IN D,
( UNIT 'S IN E. (CHECK FOR 64 TH ENTRY

( IF ALL ENTRIES ARE..
;..PRINTED, RETURN.0120 11DODD

D12E F5
P 32.P DE0 A
0131 14
0312 D 22F01
031S 15
0336 CtOA
0318 5f
0119 Fl
031A C9

LXI , 0
PUSH PGW
SUI 10
INR D
JNC LOOP9
DCH D
ADI 10
HOV E.A
POP PSW

RZ
LD0P9 CALL CRLF

LDA RECfcfD
INR A
JMP LQOPt

(COUNT NUMBER GE TENS
*

(UNIT ' S DIGIT IN E PRINTEND (MUST GET THE 64 TH Fh'THY..
RET 0398 3A 04 01

0395 F240
C 390 CO
C39E UJAD4
03 A1 08 09
C 3 A 3 CD 0500
03 AS 3E DO
03 AB 322204
03 A8 3Elf
&3AD CDB103
03BO C9

LDA DTRCNT J - . 7P THERE LS ONE.
CPI 64

ADDEXT R NT-
LitI D.tAfl l
ftVI C.WRTBUP
CALL BDOD
HVI A,0
STA NULLIT
HVI A,61
CALL WRITHNAME

F TAB TO LAST COLUMN FOR LAST ENTRY
7FOR EVERY EXTENT, ADD 64 DECIMAL TO HLfABtK Of PAGES.
( HUNDRED 'S IN C, TEN '& IN 0, AND UNIT 'S IN E.

!StiffLE ANYMORE TABS
031B OECO
03 3D fEOQ
03 3P C0
0 340 PS
0341 7A
0342 P?07
0344 0707

346 EEF 0
0343 63
0349 C 6G 4
034B 27
DJ4C D25 DD 3
D 34E 0C
0350 F5
DlSl E 60F
0353 5F

354 Fl
0355 OF OF
0357 OFOf
0359 E 60F

Ol 0353 57
0J 5C Fl

MVI C ,0
CPI 0 ,IF NO EXTENTS, EKIT
R 2
PUSH PEW
HOV A ,D
RLC I RLC
RLC t SLC
AHi OfOH
ORA E

(SAVE NUMBER OF EXTENTS
;fUT TEN'S IN A ( REG)
(GET IT IN UPPER NIBBLE

RET

WHITENAM E

(BLANK OUT LOWER NIBBLE
(GET UNIT 'S IN LOWER NIBBLE
(EACH EXTENT 15 G4 PAGES

(CHANGES 'RECNQk TO (DIRBUff -t l } + 16‘flECCW. IT THEN STORES
( THAT ADDRESS IN HL AND PRINTS THE NAHE AT THAT ADDRESS
(UNLESS IT IS BLANK.ADI G 4H

DAA
JNC SAIP2
INR C
PUSH P5W
AHT 0 PH
NOV E,A
FOF FSW
RRC ! HHC
RRC ! RPC
AM OFH
MOV D,A
POP PEW

Q 3B 1 CS
03B 2 019D05
IB 5 6F

D1B 6 2600
P3BS 292 9
03BA 2929
03EC 09

PUS H B
LKI B,DIRBUFF+1
R.OV L,A
MVT H,0
OAD H [ OftD M
DAD K L DAD H
DAD B

(COUNT HUNDREDS PLACE

(BLANK OUT TiS rS
(MOVE UNIT 'S TO E

5KIPZ

F PUT TEN 'S IN LOWER KIBBLE
(BLANK OUT UPPER NIBBLE
( PUT TEH 'S IN D
(GET BACK NUMBER OF..

03-BD F5
03SE 7t
C 3Bf PE 20

PUSH FSW
MOV A,K
CPL 1 '

( TEST TO SEE IF KA-XE WAS...PREVIOUSLY OYFirWRrTTEN- ;

I

-



03C1 CASDDJ
Q 3C 4 3AG901

0 03 C 7 3D

Z Z NOWRITE 543 A 590909 TAB7 D9 9, 9,9,9,9,9, 9,' S >
LDA WRTNUH
KB A l

O 3 C 0 320901 STA HR7NU.H SORT
33 C5 0 E 5E :TRANSF ER NAME TC OUTPUT RUPFEftPIVI C,6

30.0 !IOC04 LXI Dj DUTB UPP jTHE FOLLOWING IE AN ADAPTION OF THE 5HELL-MET2NGR SORT
01UO CIlFOOl CALL TRAN52 .‘TAKEN FROM A BASIC PROGRAM.
03 D3 1E1D fAT LEAST ONt SPACE BETWEENMVI A, ' 1

T c

D 3D5 12 i .,HAME AND TYPE, 044 ? 3A 0401STAX D [,M DIRCNT ;M - h = NUMBER OF ITEH50449 3216053TJ r, 13 STA EtECMOIPX D
;TRANSFER TYPE03D7 GEOl Hvr C , 3 0440 321705 STA HALFREC

0309 CDFDOI CALL TRANS 3 0440 3A 1705 HALVE LDA HALFREC :« TKTfH/2 ]
03DC 1?25 MVI A,1 1 241S 37 DN.\ A
(•IDE 12 STAX 0 04 4P I f RAH
03DF 13 IJ4 X t> 0490 121705 STA ftALFPEC
G 3E0 12 0453 ceSTAX D HZ ;M = 0 ! YES & EXIT SORT
03E1 13 54 94 3A17D 5IMX & LDA EtALFREC jK N M
Q 3E2 DECS MVI C, 3 0457 47 MOV .9,A
5314 CDF 003 04 5S 3A1605CALL TRANS 2 L &A SECNO
C 3E7 110C 04 LXI P.OUT3UFF 04 5 & 90 SOB B
C 3EA CDFBQ3 CALL WRITOUT 54 55 3 J 10O 5 STA SPREAD
57ED FI C 45F 3 E DONOWRITE PGP PEW MVI A,0 :J = 0
OiEE Cl 0461 J23BD 5POP E STA J
33EF C 9 0464 JAID 05RET X ? LDA J iI » J

0437 321905 STA FIRSTSEC
FTPANSFER ROUTINE T O OUTPUT SUFFER 04 6 A 3A 3905D 3FD 7E TRANS 2 !40V A ,H XI LEA flRSTREC i t. = 1 + M

C 3F1 12 046D 47STAX D MOV 6 rA
53F 2 3620 1 1 j OVERWRITE WAME WITH BLANKS 046E 3A 1705AVI M, LDA HALFREC
03F 4 21 [MX K 0471 30 ADD B
GiFb 13 :MX 0 D 47J 321A &S STA SECC94 DREC
53F5 OD OCR C 047 S CDA 404 CALL CHTOAD FCPANCL HECORD TO ADDRESS IN DIRHUfF
GIFT C 2F003 04 76 CDSFQ 4JNZ TRAN5 2 CALL COMPARE F 5 (I) > D (J ) 7
03 fA C9 047 B 29204RET JNC SKI PTRUNS ;TF NO CARRY SET, THEN DO NOT SWITCH

047 E C 00904 CALL SHITCHHD ;ELSE RAKE THE SWITCH
53FB 1A ;WRITES OUT EACH CHAR,.WRITOUT LDAX D 0431 3A1705 LDA HALFREC f l = I M
03FC D 7 ORA A ,-. .INDIVIDUALLY SINCE tMlJtt,. 0404 47 MOV E,A

j .,cp/H > s PRINT STRING..D 1FD cs 0435 3A 2905RZ LDA FIRSTREC
LIFE C 5 J .,ROUTINE WILL NOT PRINT S 'SPUSH R 5480 90 SUB B
D 3FF D5 PUSH F ..WHICH ARE SOMETIMES F 1LETYPES. 0489 J 21905 STA FIRSTflEC
D 400 LiEd2 046C t’A02O 4MVI C,CONOUT JM SKIPTKANS fIF I < 0 THEN LOOP BACK
045 2 5F 048F C36AD 4MOV E,A JHF Xl
0403 CD050U CALL ADDS
5406 C j POP 0 SK[ PTAA [J£
c;o7 ci POP 5
0409 13 0402 3AIB 0 5INX D ESA J ? J = J + 1
14 09 ClFBOl 0495 3CJJ4 P WRTTSUT LNR A

0496 J21HQ5 STA J
Z i D C OUT BUFF DS 17 0499 47 MOV B ,A :IS J > K

1 5*1D 20207C 20 f r 5 EPA RATER OP FILE NAMES.. 540A 3A160 SB LDA SPREAD
0421 0900 I . . FDR EACH COLUMN. 04 9 C BENULLTT DB 9, 0 CMp 0

D 49K UA 4B04 JC HALVE Fir J > K GOTO ' HALVE 1

0424 FS CREJ PUSH PSW D 4 A 1 C 3640 4 JMP K2 :IF J <- I t GOTO IX 2 *
05 PUSH
C £ CHTOADPU5 H Q

C *i 27 i5 PUiH H
:^ 2B n37(J 4 J L X1 D F CARLFD jCHANGES *R£CH0* TO CORRECT UDDRESb IN CIR3UFF. H L POINTSS “

KVI C ,WRTH LTF jTO FIRST RECORD AND DE F^ iKTS TO SECOND.
causae CALL SDOS

u -i jQ II POP H 04 A 4 3^1905 L D h FIftSTREC
C î l] Ci POP a 04 A 7 CDB 30-A CALL ADJUST

PC P 0 04 AA EB XCHG
C-i j Fl P 3 P PSW 04 AB 1AIAQ5 LDA SEC CHEREC

rtV! ft „ 3 DflAE CD£np 4 C A L L A D J U S T
CJ RET 0 4B 1 E B XC:HO

G 4 H 2 C9 RET.< j7 GDCA 24 D& PDH.DAH P
1 S *CARLFC-

[
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fTHIS ROUTINE SWITCHES THE FIRST RECORD IYITH THE SECOtJD,

04D9 D5
0-4DA 15
v-flDB ilOEUS
04DE 0610
04 GO CDF 9 Q 4
Q4 EJ El
0464 PI
0465 EB
04 66 06 10
04 EEl CDFSD*04 Efl EB
04EC £ 3
04ED DS
04EE lidfOS
04FI 0610
04FJ CDF904
04F6 Ul
04F7 EJ
04Fd CO

PUSH ns
PUSH H
LKr D,TERP
MVI B,1«
CALL HTO
PGP Ff
PGP D
XCRG
MVI B.iG
CALL HTD
XCHG
PUSH H
PUSH D
LKI H( TE*P
MVI B,If i
CALL HTD
POP D
PGP EE
RET

;PUT THE SECOND RECORD IN _
*

TEMPORARY ST0RA5E,i * J
ADJUST

iPUT THE FIR 5T RECORD. .
; ,,IN THE SECOND,jHOLT ] PLIES ' Hft£ CfJ0" 6Y 16 Ah'D PUTS IK HL TO PCIMT

i TO HArtE IN DIRBUFF.
Q 4 BJ 1H9C 05
54B6 6F
C 4 B 7 =600
04B 9 2929
U 4BB 2929
04SD 00
04BE C 9

L HI B.DIRBUFF
MOV L, A
MVI 9,0
DAP H ! DAP H
DAO H ! DAD H
DAD a

;PUT THE TEMPORARY ( SECONDl ...In THE FIHST,? -

RET

M COMPARE

iCCWPABES THE NAMES IK THE FIR 5T AND SECOND ADDRESS. IF THE
JFTRST IS LA PCS ft THAN THE SECOND, IT INDICATES A SHITCH
i SHOULD BE MADE BY SETTING THE CARRY.

HTD

jTRIS ROUTINE DOES THE TftAHSF Efl .P MOVES BECtSD ADDRESSED BY
;HL TO RECORD ADDRESSED BYE DE.W (

D4SF E5
04CO 05
54Cl OE OB
04CJ 46
04C 4 1A
04C 5 BS
04C 6 UAL 004
04C 9 CADDO 4
04CC BT
04CD D1
04CD El
04CF C 9

PUSH H
PUSH D
MVI C,11
MOV H,M
LDAX D
CMP B
JC RETWC
JI INCREASE
ORA A
PUP
POP H

f i
04P9 D5
04FA 65
C 4FB 7E
04PC 13
04FD 23
04FE 13
04FF 05
OioD C 2FB 04
050} El
OSCi
0505 C9

PUSH D
PUSH H
MOV A,M
STAX D
INK ft
ISA D
DCR H
JNZ HTD+2
PGP H
?D? 3
RET

f '

m. .

jCLEAR CARfiY

f BETwc

f RET

INC R.CASE ;CHARACTERS HERE EQUAL. DO. *; osoe
0516
051?
Q 51B
0519
051A
051&

D5 16
D5 1

TEMP
ft ECHO
IIALFREC DS 1

L

f 04IIU 21
D 4D 1 11
040 2 CD
040 3 CACBCJl
04D 6 CJC3U 4

Jnx H
1SX D
DCH C
JZ RETWC-2
JAP CCMPARE +4

) - ANOTHER CWFAftE.
SPflEAD CS 1
P IPST HEC DS 1
SECOHDHEC DS 1

D5 1JH
SWITCHHD

051C
D 59& "

STACK DS 8 ON
HEWSTK EOU 6-1

59C IRBUFF 35 16*Gi

099C - END

;

1
k

if T\
FO)‘t
!

' ' 7$
; qm

i,
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Modification to CBasic 2
Ben and Andy Galewsky

i

i
iL

J
i !

E
CBasic by Software Systems is a good language for

many applications, especially in the business environ-
ment. The CBasic language comes as a package of two
programs. The Basic source is entered into a file using a
text editor, then compiled into intermediate code by the
program CBA52. The intermediate code is executed by
invoking CRUN2.

Unfortunately, the language has one major shortcom-
ing. There is no provision for outputing a single char-
acter to thg console at the current cursor position; a
buffer must be filled and then printed, This creates pro-blems for users with memory mapped video displays.
Formated screens and other special programs also be-
come difficult ( i.e.Osborne and Associates' Payroll with
Cosl Accounting}.

It is possible to write a machine language subroutine
to output a single character and have CBasic load the
program every time it is run. This has its own attendantproblems, the solution presenled in this article is a
modification to CRUN2. A machine language subroutineis inserted into an unused portion of CRUN2. The char-
acter to be placed on the screen is POKEd into a me-mory location specified by the subroutine. The subrou-
tine is then CALLed from Basic , Then the subroutine
makes a cali to CP/M to display the character at thecursor position. This eliminates the need to load the
routine from disk every time the program is run becauseit travels along with CRUN2.

The second modification involves the CRUN2 sign-onmessage, allowing a more elegant and custom Finish, as
weil as making computer operation easier for an in-
experienced user.

Making The Modification
Before attempting to modify any program, especially

expensive or irreplaceable software, a copy should be
made and kept in a safe place free from magnetic radia-tion and high temperature.

Galewsky , Ties Caldei xve, Beaumont.TX T7706

With the backup made, it is now possible to begin the
modifications. For this you will need to use DDT (Dyn-amic Debugging Tool) supplred with your CP/M system,
or a similar program. First invoke DDT by typing DDT
CRUN2.COM. DDT will return with the following
prompt:

* '
>'

i
i": r
*

DDT VERS 1.4
NEXT' PC

4300 0100
The 4300 under the NEXT shows the next available
address after CRUN? The 100 under PC telts the loca-
tion of the program counter

Starting around 110 hex is an embedded copyright
notice. This area can be displayed by typing D100 (fi-
gure 1). It is here that the new machine language sub-
routine wifi be placed. To load the program into me-
mory, the in-memory assembly function of DDT will be
used. Type A120. to start the assembly at 120 hex . Type
in the following program:

t !

£
V

:

120 MVU C,02
122 LDA 130
125 MOV E,A
129 CALL 0005
129 RET.

Key <RETURN > to end the in-memory assembly
function. When callnd, this program loads the CP/M
code for print character (2) in to the C register of the
microprocessor . Then it fetches the character out dmemory location 130 hex and moves it to the E register
to be passed to CP/M. Finally CP/M is called at 0005hex to piace the character on the screen.This solves thesingle character output probfem.

The next modification is to the sign-on message. Thismessage is found at 2147 hex ion CRUN vs 2.05). Dis-
play this message by typing D2100 ( figure 2). The new
message may be up to 1B characters tong including a

t
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terminal dollar sign ( the extra dollar signs may be writ-ten over). In our case we decided to have CRUN2 clear
the screen and print

Testing The Modification*
As with any program, ail changes must ba thoroughly

tested. Testing the sign-on message is easily done; sim-ply ryn any CBasic program and your sign-on message
Should be displayed In Jieu of CRUN VS 2.OX

To test the single character printing, a short program
will have to be written. The program in listing 1 is an
example. This program uses the CONCHAR% function '
of C0as ic. It wili input a Iine o f characters and then allow
the editing of this line. The functions supported are:

Please wait...
Which is a little less confusing and more reassuring to
the inexperienced operator then the usual

CRLJN VER 2 05
message. The revised message is shown in Figure 3. To
put the proper characters into memory, use the DOT S
command. This displays the memory contents and
allows you to change it . Type S2147 and key in the
proper ASCII codes (see figure 4). The 04 code at the
begining is the screen clear code for the Vector Mind-
less Terminal. Use whatever screen clear character you
particular terminal uses . The remaining codes are for
the Please wait message. End the message with a
(ASCII code 24}. The dollar sign is the terminator of a
message string used by CP/M. Type <Q> to Quit the
change mode. Display the massage again with the com-mand D2147 to check for proper coding ( see figure 4).
This ends the modification

The modiFied CRUN2 must be saved on the disk. To
do this type control C. This does a warm start and re-
turns to the A > prompt . Type SAVE 72 RUN.COM, This
saves 72 256 byte pages ln!o the file RUN.COM We use
the name RUN.COM to make programs easier to run.
The operator only has to type RUN > filename.

r- |

j

1r I < space bar> advances to the next character
deletes the current character
changes the current character

<return > inputs a new ifne to edit
This program is quite useful as an editor of input data

in a program. Function PRT uses the single character
print routine to display the argument DlSPt .

In Conclusion

D
Ci

:(

. ’I

I
• !

These modifications overcome some of CBasic 's limit-ations. Combining these changes with the turnkey CP/M
system described in December, 1979 Creative Com-puting will aid in the operation of yout application pro-grams.r j

( -PROGRAM ON NEXT PAGE-
-01no
oino on> no 26 os no oo oo oo n£
01 JO 50 00 43 4F 50 S'" 32 49 47
01"0 31 39 37 37 2C J‘i> 31 39 07
01 30 20 43 4F 4D 50 49 41; 45 52
0140 53 20 49 4E 4 3 05 00 00 00
0150 CO 00 00 00 00 00 00 00 00
0160 77 OB 33 23 C3 5C 01 GO 12
0170 12 03 13 OA 12 03 13 OA 12
0130 12 03 13 on 12 C? 21 SB 01
0190 7 : 7 b 03 00 C9 60 69 E9 21
01AO B6 01 21 34 01 CD 03 01 21
01BO 77 C? 00 00 19 36 16 09 CD

Flgural

r 05 00 03 00 00
20 29 43 29 20 P. COPYRIGHT ICl
20 31 39 37 39 1977, 1976 , 1979
59 53 54 45 4D COMPILER SYSTEM
OO 00 00 00 00 S INC.

3 76 El C3 lA
OA 12 03 13 on ID. . 4. V
OA 12 0^ 13 OA
OQ C9 21 93 01 1 , ,1 ! .
4E 23 46 26 CD 4 t . . . “ i - 1 ..N4F +
71 23 79 E6 7F .
CD »3 01 16 02 (u

OD CS
4Sj 54
35- 20
20 53
00 00
00 El
03 13
03 IS
71 DB
92 01
B2 01
C7 01

St

r X

,
6,

52147
21^7 43 04
2143 52 50
2149 5.;. 6C
214A 4E 65
214E 20 61
214C -V, 73
2141) 45 65
214E 52 20
214F 20 77
2150 32 61
2151 2E 69
2152 30 74
2153 315 2E
2154 34 2E
2155 24 2:E
2156 24 X

02100
2100 OP or OF E6 60 C6 OF 2A 05
MO 0 7 OF OF" OF Ei IF 4F El 09
2120 5E I f i E ) OF 32 1A 1 A 09 4F
2130 40 4-. 44 49 41 54 45 20 4C
2140 20 46 49 4C 45 20 24 43 52
2150 32 2E 30 35 24 24 24 24 24
2too 41 21 5f on 22 26 41 3A 45
2170 17 01 47 21 CD 1 A 27 OE OD
2130 26 21 F.F 0| 36. 00 CD CC 24
2190 15D 25 4F 3E 02 P9 D2 Ali 21
21 AO OP 01 CD "it' 25 32 02 41 FE:: 'B0 36. 00 CD 3D 25 F3 9A 01 41

Fiffure 2

r 1A 4F
E5 OE
4F 20
41 4E
55 4F
24 24
41 IF
CD C4
21 OE
01 56
2ft CA
3C :32

06 00 09 7E C 6
12 CO f- B 20 CD
49 4F 54 45 52 . 2. . . NO INTETf
47 55 41 47 45 MEDIATE LANGUAGE
20 56 45 52 20 FILE tCRUN VEfl
21 00 01 22 24 2.05**««* ! . , "*DA 36 21 CD £6 A ! \ . "6A: EA ... 1 ..
26 OE Oft CD C4 ..0 ! .V
43 22 FC 40 CD (, «.. 6
49 CEL ID 28 CD IV.Cv
FC 21 21 01 41 . .. 1X2.A.*. . ! ! .A
01 41 4F 06, DO 6. . 37,. 1.ACE. AO . .

0

.VI , . i .

02100
2100 or or nr EJ, 60 C 6 or 70 05
2110 07 or Cil- OF E6 IE" 4F El 09
2120 5i: in F:1 AF 32 1A 1 A C9 4£
2130 4D 45 44 49 41 54 45- 20 4C
2140 20 46. 4 f' 4C 45 20 24 04 50
2150 6, 1 69 74 2E 2E 2£ 24 24 24
2160 4 ] 21 50 00 2.2 26 41 3A 45
2170 17 01 47 21 CD 1A 27 OE OD
21on 26 :21 EF 01 36 00 CP CC 24
2190 50 25 4F 3G 02 B9 P2 A2 21
21AO on fit C:D 5D 25 32 0 2 m FE
21no 36. 00 CD 5D 25 F5 3A 01 41

FlflurtS

91 A 4F
E5 OE
4F 20
41 4E
6C 65
24 24
41 IT
CD C 4
21 OK
01 56
2A CA

06 00 09 7E CO .0. .
12 C3 FS 20 CD
49 4E 54 45 52 ,v. .I‘. . .NO INt £F<
47 55 4.1 47 45 MEDIATE LANGUAGE
6.1 73 65 20 77 FILE *.Pl#«e w
21 00 01 22 24 ait ...***** ! . , " *DA 36 21 CD Et A 1 \ . " t< A:EA. . , ! ..
26 Of OA CD C4 ,.Gc
43 22 fC 40 CD ?, • . . 6. . . * ! .C" . Si.
49 CD ID 213 CD ]7.07 , . .. !.V 1 _ , ( .
FP 21 21 01 41 . . . 1 X 2. A . *. . ! ! . A
01 4 1 4F 06 On 6.. 17..i.A<"2. AO..

0
Flours 4

1
I

r
3f: 32
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*-6++******** ###*+*#**&•**It-*-fr*« fr*»**H*#**«*\
CBASIC LINE EDITOR.

* THIS PROGRAM DEMONSTRATES THE CBASIC:
* SINGLE CHARACTER OUTPUT ROUTINE

is REM
*A25 *
*A3!

4;
5: *

WRITTEN JULY. 1930
ANDY Sc BEN GAL EWSKY

*•#*#**###**»**»*» #*fl~»*** +
FIRST DEFINE THE PRINT SINGLE CHARACTER FUNCTION

»\6! *
*\1\ +

S!
9: REM
10!
11! HEF FN.RRNIDISP*)

POKE 130H,A$C < DISP*) REM CHARACTER TO BE PRINTED
REM IS PASSED IN 130 HEX
REM CALL ROUTINE

12>

IS!
CALL 120H
RETURN

14!
15:
U =. FEND
17: CLR**CHR*(4> REM SCREEN CLEAR CHARACTER FOR VECTOR MINDLESS TERMINAL

REM CHANGE TO SCREEN CLEAR ON YOUR TERMINAL
START OF PROGRAM
PRINT "ENTER LINE TO EDIT 11

INPUT " "1 LINE EDIT*PRINT CLR*PRINT EDIT*POINTERS1
DUM-FN.PRN(
INKEY7.=C0NCHAR‘4 REM GET ONE KEYBOARD CHARACTER
IF INKFY7.=*32 THEN 20
IF INKEYZ=ASC(11D") THEN 30
IF INKEV/=ASC <"C" > THEN 40
IF INKEY'/.=13 THEN 50
GOTO 10
POINTER‘/*PCINTER/41
DUM=FN.PRN(CHR*{31)BUM=FN.PRN <CHR*i3))
D1JM»FN.PRN(“ " i
DUM=PN.PRN 1
GOTO 10

IS:
19! REM
20: 5
21r 22:

REM DISPLAY LINE AT TOP OF SCREEN
REM CHARACTER POINTER

) REM PLACE MARKER ON SCRFEN

2?!
. 24!

25! I j' u I IrFI 26: 10
27= REM SPACE BAR

£- 281 REM DELETE CHARACTER
REM CHANGE
REM RETURN

F:
29:: r 301
31:
32: 20 REM INCREMENT POINTER

REM MOVE CURSOR BACK
!' :
!; i 33:

34:I 351 REM ERASE OLD MARKER AND GO FORWARD
REM PRINT NEW MARKER36: NA II j

37t
/30!r 39f REM DELETE CHARACTER'

401I

4H 30 LEF*-LEFT*<FPIT*> POINTERS1)
RIG*=MID*(EDIT*,POINTER'/.41,LEN(EDIT*))PRINT CLR*EDIT*=LEF*+RIG*PRINT EDIT*POI NTER"/=POINTER'Z-1
FOR M0Y7.=1 TO P0INTER7.--1DUM-FN.PRNt" ">
NEXT MOV*/
DUM=FN.PRN(
GOTO 10

REM GET LEFT OF DELETION
REM GET RIGHT42:

43:
44: REM REBUILD STRING

REM' PRINT IT
REM DECREMENT CHARACTER POIt
REM REPOSITION CURSOR

45!
46!
47!

( * 4Si
491
501 IP All > RFM PRINT MARINER51 =i 521f
53! REM CHANGE CHARACTER
54:
55i 40 REPL*=CHR*(GONCHAR-/)

LEF*=LEFT*{EDIT*,POINTERV.-1 )
RlCi*=MIB*(EDIT*,P01NTFRT4+]> LEN(EDITtl )
PRINT CLR*ED IT*=LEF*+REPL*+R IC-r*PRINT EDIT*
FOR MOV/M TO POINTF.RV.-l
OUM“FN.PRN( 11 ")
NEXT MOV/
BUM=FN.PRN <
GOTO 10

REM GET CHANGF
REM LEFT PART
REM RIGHT PART

56!f 57:
5Si
59!
60! REM REBUILD STRING

REM PRINT IT
RFM REPOSITION PUlNJtiV

I
E I 61 i

62:
6;i:

I 64: l l mf*.II ) RFM DISPLAY MARKER65;
66:
67: RFM GET NEW LINE TO EDIT
6S:
69! 50 PRINT CLR*GOTO 570:
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Using CP/M's Undocumented
"Autoload” Feature

i

Kelly Smith

Ever wished you could fust drop a diskette into your
drive, boot it , and have it immediately start executing a
program for you.. .or the kids want to play some nifty
game , but you're tired of having your diskettes trashed
because your 14 year old boy does not understand the
full implications of ERA *,*„.? Well there Is a little known
feature of CP/M that's worth knowing —it has a buift-in
autoload', ldon't know why Digital Research failsto docu-
ment this for public consumption, since they include the
information in their OEM distribution documentation, After
all, how many of us are OEM distributors? Well, here are
the details of "autoload," and how to Implement it on your
CP/M system.

First , take a "scratch"diskette and do a full disk copy of
your CP/M system diskette , including the system tracks.
If you don’t have a disk copy program. SYSQEN the
"scratch"diskette and PIP alt the stuff to it. Next, put the
new diskette ( to be set-up for ''autoload"] in drive A : f

warm boot " it (Control-C) and let 's assume that we want
to '"autoload'1 Microsoft"a MBasic and have it execute
STARTREK. Here's what you do:

O.k., now that we see that much, let 'spatch MOVCPM.
COM to do the autoload" of MBASIC.COM and STAR
TREK.BA5 ..
-I5i07(cr>
mm co
C*Ci 2D 4D4 er>
taDf 2D f 24cr >
0J|0A ±0
CA 0i 20 H*cr>
0A 0C 20 49<c r>
0A 0D 20 4 3 £cr>
PAit 20
0A 0r 20 S 3 Ccr >
0 A 10 20 l44cjr>
DAII 20
DAI2 r
DAJ.3 JO 5 J
CALI 20 g4 cer >
DAi & 20
0A16 20 A

T 20 ,
jfcOO ^ tcr ?

IubitLeut*, lUftlnf
£ 15 obincUri i n (II*< AlCII 'M *< ASCII 'l"
4-— MCil ' Ad
< MCIi V
<—- A*CJI JI'
4“ J|*CII- Uv rva
<- - ASCII

r**i 0AO? hi
ten "lUtQlajO*

It AIM
a«a«-i1r

«C
did A 1 B MCEp ,. lw*Y* AC lA,.,,r i ' a 1

*cir 'T 1

SCI! ‘A "1
cr >
cr><Kff>

52 <e* >20
20 II rT *

IX- ABC11 'I1

- ABC FX 'K1

-* Cult ivb«lItut Lrvj
^ L* L ' * Fpu»p* what wi

ABC- ABC
ABCr CAl

i l*Jic *ntir«d,4.
1$ ehAfAfltn In ABAS EC SFAATfcfcl

H tt *rt CJ: HAABIC srAfl-jncFI .r »X 09 CJ JC (33 CJ 5« 03 TP it 4t 12 1J 4» 41 20 S3 A. ..NUL1IC,tOMO 3.4 IL Si >1 52 45 IX 20 4 J 4/ ID 52 43 II 41 lARCHF*.COP7SICRtfi ISItr E!CI
L RESEARCH ,,

5.4 JO as 4J 19
54 4 ) 4c 20 12

DO 00 0C
DO no oo

no on «0
no on 00

Keep inmind, thatyouarenot limited to Justfiienames—
youcould justaswell "autoload"and envoke submit files
(including command strings), whatever,and can completely
"overlay" Digital Research's copyright notice and use as
many ASCII character entries as are reauired. Don't sub-
stitute passed address 0A7F Hex , however! Now exit
DDT(Control-C<cr > or GO <cr > ),and looka( the number
that you wrote down, , it s there on that piece of paper,
next to the beer can. Hmmm...says 20OO...o k-, multiply
the 2 by 16. Now, since the 8 ends in two zeros.subtract 1
from 0, and add 32 and 7 together toget . , ,39r Now follow
along closely:

2 D 11 If
13 53

J? 31 JC 2& U 49 «7 49 T
II *2 * J 44 ZD 2-0 CM DO T*00 00 DD 00 Od 00

QD 0G> DD 00 DO/00 00 . j

0C DO >20 HO 0> Q 00 0 0 00
0 0 CD DO 00 DO C- Q «0 DD OQ A H

DA 20
0A3D
HA4 P 00 PO CD
&AH 00 DO CD
0A6O
0A 7O

£DO 00 00
DO 00 0000

DPr CD PO DD 00
CD PO DD OD

£ Me need t* FF+tch* navCW.CDrtA>ddc nc \

DDT" VERB
cp-.i .i

ur*T pc
JB0C C1PO- LIC I-LI ElCes ?r Ltnr da

f ft * *«»Afpt # ce
ddris* CAD

en r 2 B D O 1

ft!I>2 At A 0

Here is the start of CP/M (Version 2.2 , but this method
will work tor CP/M Version 1.4 just as well ) :r

R KP jfiwp Ailtry j -naml nlryj'

I - -i— CCf _] Lm]> *fit try tp frypijn 1AutaL i>ii3 “
| : , -a— lit th-pr -fcter* Allotnt-d £«r foanind

-*— t>£ cbirActAS"! 1B Ill»N4*e

a— Start ta £ ta "iytfflflAi*
AblAV* lf*Al4?4d.Enni<Cl !>'

2 3 SB
20 J0
41 #9
20 5- 2
00 0 0
DO 0 0
00 00

0A3 D 00 00 00 oc DD oc DD og go 0g go

DJ If 00 J0
20 10 20 42 AT
20 11 5t 17 3D
41 13 41 41
OC CP
Oc DP
00 DO OB DD OC DD

20 2D 20 2D 20 2D 20 .,
ID 5» 52 «
K 20 41 49

52 43 -CB 2D JC
DC DD DO DD Ol> DD
OC DD OC DD Oil

5C D3
2C 2D 2D

D 54 20 2B
OA ID 54 43 42
0A 4D DO (Hi

D DC DD
D DC DD Oil

DA PQ
47 4» COP
47 It T (C) 197»,
09 00 im RISEAROK
09 09 ..

TRIDH
OI5I

041
0X2 We justsaved39pages(256bytes/page] of the patched

MOVCPM.COM , and for reference, renamed IttoTREK-
LOAD.COM, Now SYSGEN your diskette (however you
do that) with TREKLOAD instead of MOVCPM. and"cold
boot" the diskette.

It should "boot" with MSasic being executed, then
MBasic takes over and loads in STARTREK, and then
you are ready to "zap" some Klingonsl

:
CD
00

00
001 go eg 00 00

oo go 0g 0« oc
eg 00 CO 00 cc

0* 5
PADr

!

r Kfllly SmUn, 3055 W«0 SI.,Slml vm* ,̂CA 93C»3
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The Godbout Dual Processor
Board and CP/M-86

Srute Ratof fi
i

Well, by now it seems like you've always had that
2&QA running at "4 Meg," and the full 64K of high-speed
RAM you got to go with it has collected a nice layer of
dust since you haven't changed a board in months. Your
bank account is finally recuperating from Ihe purchase
or that double sided double density disk system you
bought a few months back. Right about now. you're
congratulating yourseif on finally putting together a state-
of-the-art system. Guess again! The 16-bit micros have
finally come alive* with enough off-the-shelf hardware
and software available to make assembling a 16-bit S-
100 system a reasonable project for an experienced
microcomputerist.

For the past few months l have had the opportunity to
install and use Godboul's 8085/8008 Dual Processor
Board with Digital Research's new 8086 implementation
of the CP/M operating system. The hardware and software
were received in their standard, unconfigured form. I
was thus able to experience the installation or this new
processor and operating system on an existing system.
Through this report , I hope to convey to you my impres-
sion of those two powerful and exciting new tools,

The 8085 chip is basically an enhanced 8080* which
eliminates the clock generator chip and negative power
suppiy required for an 8080 system. It also practically
Climmates the need for an interrupt controller chip in
systems requiring interrupts, since input pins and vectoring
hardware are provided on the processor for four new
interrupts, inaddition to the non-vectored interrupt carried
over from the original 8080. One of these, the Non-
Maskable Interrupt, is brought out to the newfy-defined
NMI pin of the $-100 bus. The remaining three new
interrupts, which are maskable in software, may be
jumpered to any of the eight S-1Q0 vectored interrupt
pins. These three new interrupts are referred to os RST
5.6. RST 6.5 and FIST 7.5, since (hey generate calls to
addresses 4 bytes above the original 8080's RST 5, RST
6 and RST 7 instructions. The 3005 instruction set is
identical to that of the 8080, with the addition of two
inslructions to enable and disable the three new maskable
interrupts , It is important to note that the additional Z0O
instruction set is not implemented. A premium version
of the 8085 is used on the Godbout board, allowing
operation with a 5 MHi clock rate. A switch is provided
to drop the 3085's speed to 2 MHz, to accommodate
older ( and slower) memory boards.

r

r
i

A Quick Look
The Godbout Dual processor, as the name implies,

contains an 8085 microprocessor for the execution of
existing 8080-family software, along with an 8088
microprocessor for the execution of the newer 8086-
family software, The system powers up with the 8085
active. Sy means of a software command, the user may
then switch back and forth between it and the 8088 - This
is accomplished by an input command to an I/O port,
whose address is switch selectable on the card. An
output to the same I/O port sets the value of extended
address fines A16 through A23, allowing the 0085 to
overcome its normal 64 kilobyte addressing limits and-
access all 16 megabytes defined by the IEEE-696
standard. Only the upper four bits of this port are used
when the 8088 is active,since thisprocessor has built-inaddressing for t megabyte,

I
i

The 8088 contains pipeline logic
which will fetch up to the next four

memory bytes while the current
instruction is being decoded

and executed.

i

The 8086 microprocessor chip represents Intel's
recognition of the large number of microprocessor users
who would like to upgrade to a 16-bit microprocessor
without having lo convert ail their 6-bit bus hardware
and peripherals, The result is an 6086 processor which
has been internally modified to convert each 16-bil
memory or port access into two sequenliaf 8-bil accesses.

;
f
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Bruce R. Riioff,2ft Broad Strict. Cranford, NJ 0701$.
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1 The 8083 contains pipeline ' logic which will fetch up to
the next four memory bytes while thecurrent instruction
is being decoded and executed. Internal operations may
thereIore proceed at full 16-bit speed, resulting in an
overall execution speed almost equivalent to that
obtainable ona true 1e-bit bus, The bus timing for memory
accesses was also made somewhat more liberal, with
ttie result that an 8068 operatinga 5 MHz (as on Godbout's
board) will work with most memory designed for 2 or 3
MHz a-bit systems, without the need to add wait states.
Godbout apparently found this tobe true, since no means
is provided to slow the 8088's S MHz clock,

CP/M-86 is Digital Research's first venture into the
16-bit micro software market. It implements the same
basic file structure, utilities and commands as thecurrent
version (2.2) of 8-bit CP/M. Disks written by the two
systems are fully interchangeable, as long as the same
disk definitions are used in the 8- and 16-bit BIOSes.
8086 equivalents of all the standard CP/M utilities Such
as ASM, PIP, ED and DDT are provided, Those programs
necessary to configure the system (such as the 8086
assembler ) are also provided in BOSO-executabie form.
This should allow the use of an existing CP/M-80 system
to develop and install a CP/M-86 BIOS, All the CP/M-80
version 2.2 8DQS calls are present and use the same
function numbers, easing the task of converting existing
programs. New BDOS functions have boon added to
provide controlled access to the 8088 memory manage-
ment features.

are provided in the upper corners of the board (I wish
moremanufacturers wouldprovide these, as they prevent
skinned knuckles when changing cards in alight mother-
board), The board is solder-masked on both sides, and
appears to have been wave-soldered. The silkscreened
legends on the component side of the board identify
each IC by both its sequential number in the schematic,
as well as its generic type number (7400, 8085, etc,).
Each option switch (and there are many) has Its function
clearly marked. One minor annoyance is the absence of
metal " fingers" on the unused S-100 connector pins.
The high cost of gold plating has caused a lot of
manufacturers to omit these, but the result is that the
motherboard sockets become dirty sooner , and the user
is prevented from making any hardware modifications
that might have required the additional pins,

While there are a great many option switches to be set
on this board, most are more or less self-explanatory. In
either case, the manual explains them in detail and
shows the most common initial setup. A large red toggle
switch near the upper right corner of the board selects
between 2 MHz and 5 MHz operation of the 8085
processor (the 8088 is fixed at 5 MHz), There are three
sets of 8 DIP switches. The one In the bottom row
selects theI/O port number used to control the processor,
An output to this port sets the extended address lines.
An input returns meaningless data,but causes control to
switch from the current processor to the other one.I set
this to the recommended value of OFD hex.The middle
set of switches sets the address for the power-on-jump
logic to any 256-byte boundary. I used the address of
the disk boot PROM in each of my systems. The last set
of switches, located near the top of the board, control
miscellaneous options. These include: whether to disable
the extended address lines during DMA, whether to
clear the extended address lines ( to all 0's),at each
reset, whether to insert wait states in all 1/Q operations,
whether to reset each processor every time it becomes
active or let it continue from where it was, whether to do
a Jump on reset , whether to do'a power-on-Jump.
and whether to generate the S-1G0 MWRITE signal. I
selected power-on-jump and jump-on-reset in both
systems, MWRITE generation was required only in the
non-front panel system, since the front panel of my
Imsai does its own generation of this signal, I selected
the "continue’' mode of operation for both processors.
However, I did install an additional jumper,described in
an addendum to the manual, which allowed the bus
reset button to affect both processors, rather than just
the 8085.1discovered through experimentation that the
I/O wait option was only necessary when operating the
8085 at 5 MHz, All my I/O devices seemed to work fine
without wait states when the 8083 was in control.
I was quite pleased with the operation ol the board in

both systems. Once the correct options were set up, the
board performed flawlessly, I have run just about every
popular CP/M-based language and package on the 8085
section of the board without any problems. Once potential
"catch" concerns operationof theboard with DMA devices:
due to the manner in which the processor changeover is
accomplished, one cannot use the "reset or changeover"
option when DMA devices are present, since the DMA is
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Testing
Two system configurations were used to test the

hardware and software. The main one consisted of a
ngn-front panel enclosure, containing a Vector mother-
board, an Imsai SI02-2 serial interface, an iGom 3712 fl-
inch singIe density diskette subsystem, and64K of various
brands and speeds of static RAM. It should be pointed
out that some of the memory was already known not to
operate with a 4 MHz Z80A. The iCom disk system
seemod like a good choice fora first attempt at bringing
up CP/M-86, since it used a buffered controller and
simple parallel interface with no wait state insertion or
special timing requirements. The second test system
was an imsai I8060 front-panel type system, containing
the original Imsai motherboard, two SSM 104I/O boards
for serial I/O, 64K of fast static RAM and an Industrial
Micro Systems 400 diskette controller. This configuration
allowed me to test the Godbout board's operation in'the
potentially troublesome areas of DMA (on the IMS
controller) and front panel operation.Time did not permit
installing CP/M-86 on the second system, so the software
part ol this review is based on operation with the ICom
disks only.

Hardware Evaluation
The Godbout board gives a very good first impression

as it comes out of its shipping carton. The layout appears
clean and open, inspite of the fact that the board contains
over 40 ICs. The two five volt regulators sit on the left
side ( where the vents are on most S-100 cabinets),
balanced by the two 40-pin microprocessor ICs on the
right. In the upper right corner is a 1 3-pin DIP socket for
the optional connection to a front paneJ. Card ejectors
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seen as a processor changeover and causes a reset to
occur . This should pose no problem in running CP/M-
86. since the reset feature is not required.

By now I'm sure some of you are saying "but why
couldn't they have used a Z30 instead of the 8D85?" The
reason is simple— there is a great similarity between the
timing of the 8085 and 8088 processors. Intel did this to
make it easy for their industrial users to adapt existing
8085 designs to the 8088. In the case of the Godbout
board, Jt allows the two processors to share most of the
S-100 bus interface logic. Since the timing of the 780 is
vastly different, it probably would have necessitated two
lolally separate interface circuits, which would not have
fit on a single S-100 card. There may be some hope,
however. National Semiconductor makes a processor
called the NSC800, which they claim has the Z8D
instruction set,but timing similar to an 8085. Unfortunately,
the NSC800 and the 8085 are not pin-compatible, so
some wiringchanges would be necessary Also, thechip
seems to be in relatively short supply. Maybe someone
at Godbout should be looking into the use of this chip in
some future revision to the hoard fare you listening, Mr.
G7 ).

monitor in the extended address space. Alternatively,
the extended PROM could simply contain a lump
instruction to somewhere in the First 64K, making extended
references by thg 8085 unnecessary, in any event, t
would hope that future processors adopt some true form
of address translation or mapping so thal practical use
may be made of the full addressing capabilities of the S-
100 bus.

Software Evaluation
The first thing that struck me aboul CP/M-86 was the

remarkable degree of similarity to CP/M-80 in both the
user and system level of interface. This consistency
helped mo to immediately feel at home, in spite of the
fact that I was on a brand new processor and operating
system. The software comes on two 8 inch single density
floppies.A looseleaf binder contains copies of the CP/M
2.2 Users Guide, the ED Users Manual and An introduction
to CP/ M Features and Faculties , all of which are the
same manuals supplied with the CP/M-00 Three new
manuals provided are the CP / M-86 System Reference
Guide, the CP/M-86 Assembler Users Guide , and the
DDT-86 Users Guide. The System Reference appears to
be the equivalent of both the "Interface Guide" and
' Alteration Guide'1 found in the CP/M-80 documentation
package. These manuals seem to be best organized for
looking things up rather than reading straight through,

All the necessary information is presented in a well
organized manner , with several example programs
provided both in the appendices and on the release
diskettes. There is a groat deal of information presented,
but it dees afi Fall into place quickry.

CP/M-86 is larger than CP/M-80, and therefore does
not fit gn the two system tracks of a standard diskette.
Instead, it sits in a file called CPM.SYS, An abbreviated
version of the system occupies Ihe system tracks, and is
used to load the system file during boot-up. Unlike CP/M-
80. the system is not reloaded every time a program
exits. Control-C issued to a running program simply causes
a return to the CCPprompt.Control-C to the CCP causes
the disks to be re-logged in. CP/M-86 fakes advantage
of the inherent relocatability of 8036 object code, The
system may be loaded anywhere in memory without the
need for a MOVCPM-like program. The normal procedure
is to boot the system into address 00400 hex, just above
the 8036 interrupt vector area. This leaves memory from
about O2A00 and up free lor loading programs.

In CP/M-86, the familiar .COM file type for executable
code has been replaced by a new .CMD file type. Besides
denoting the presence of 8086 object code rather than
8080, the .CMD file has a header record that describes
the program's space requirements for code, data and
stack space, This results inmuch more compact program
storage ori disk. A new utility called GENCMD is used to
create ,CMD files from the extended hex (.H8B) files
produced by the assembler. This replaces the LOAD
program found in a CP/M-80 system . The executable
files thus produced may use one ot three? memory
configurations: the "BOBO model," in which code and
data are given a single memory area of up to 64K, the
"smalf model, '’ where two separate areas of up to 64K
each are allotted for code and data, or the "compact

i
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The first thing that struck me about
CP/ M-86 was the remarkable degree
of similarity to CP/M-80 in both the
user and system levels of interface.
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[: There is really only one feature of thisboard that in my
opinion does not live up to expectations. That is the
“powerful memory management" alluded to in the
company's advertising. What is actually provided on the
board would be more accurately called “centralized bank
switching." There is a single parallel port with its outputs
connected to 3-100 address lines 18 through 23 (when
the 8085 is in control) or 20 through 23 (when the 8088
is in control}. The trouble with this simple scheme is that
the output instruction which sets the extended address
lines must be executed from a memory card that doesn't
recognize the extenderf address.Otherwise, the program
would be knocking its own memory out from under
itself! This is not much of a problem when running 8-bit
software such as MP/M, which requires some non-banked
memory for parts of the operating system anyway. It is
also not a serious problem for the 8088, since the CPU
directly addresses a megabyte before bank switching is
required. The hassle comes when the two processors
are used together, if the 6035 needs to access memory
above the first 84K to perform some task for the 808S.
An example would be the setting up of the 0080's reset
vector fat address OFFFFO hex) prior to switching control
from 0005 to 8038. The non-extended memory required
to perform this operation would require a gap the size of
the non-extended card to be left in each 64« of the
SOSS's one megabyte space, reducing the maximum
size ol each 8088 memory segment by the size of the
non-extended card. A possible solution to the specific
problem of starting up Ihe 8080 is to use a PROM
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1

modal." in which up to eight separate memory areas of
up to 64K each may be allocated for code and data. The
necessary configuration is determined automatically by
the system from the Information contained in the .CMD
header record.

The interface between a program and the system has
been modified slightly . The page 0 BIOS and BDOS
vectors of CP/M-SO have been done away with. Instead,
the 6086 software interrupt instruction is used to perform
BDOS caJfs. Since there is no more "warm boot vector"
at location 0 for performing direct BIOS calls, a new
BDOS function has been added for direct access to all
the BIOS routines. The IOBYTE has been moved from
location 0003 into the BIOS, with twonew calls added to
read and set it . Instead of an absolute page 0, the first
page of the program's data segment is used by the
system to pass the amount of available memory, the
default FCBs, and the default I/O buffer. When the
"8080 model " configuration is used, this will result in a
setup nearly identical to CP/M-60- Due to the absence
of a warm boot vector, program termination via ‘' jmp 0"
is no longer possible. The program must do a BDOS
function 0, or an 8088 "return far" instruction to exit
bach to the operating system.

CP/M-86 contains added BDOS functions to handle
the S0S6 s memory segmentation features. An added
BIOS function allows you to specify a table of up to
eight non-contiguous areas of memory for programs
and data. This allows you to bypass any ROM or other
dead blocks in your system. CP/M-86 will then further
divide the areas you specify if necessary to provide a
total of up to eight separate memory segments. Mew
BDOS calls are provided to allow a program to request
additional memory, and to request another program to
be loaded- This means that programs may call each
other in nested fashion up to eight levels deep.

The CP/M built-in commands remain just about the
same as before.DIR, ERA, REN,TYPE andUSER operate
identically to CP/M-80. The SAVE command has been
done away with, however , due to the confusion that it
would cause in a segmented memory environment (how
would you know which area to save?). Instead of SAVE,
a Write command has been added to DDT for saving
patched object files. The other noticable difference at
the keyboard is that control-P is no longer cancelled,

when a program terminates or eontnol-C is typed. It will
remain in effect indefinitely, until another control-P is
typed. This greatly improves your ability to get hardcopy
of your console output.

I found installing my first CP/M-86 to be much easier
than what I recall of my first few attempts with CP/M-80
back in the days of version 1.3. 1 simply took a listing of
my current CP/M-80 BIOS, hand-translated the disk and
console portions into 8086 mnemonics, and editedthem
into the CP/M-86 BIOS skeleton provided on one of the
release diskettes. I then used the thoughtfully-provided
ASM86.COM to assemble the new BIOS on the 8085
and CP/M-80, Because of the repeatability of 8086
code, there are no equates in the BIOS for memory size
(although there is the aforementioned table of available
memory areas) , and the whole mess of calculating load
offsets for DDT has been eliminated. One simply used

PIP to concatenate the provided CPM.H88, which contains
the CCP and BDOS, with your Ju3t-assembled CBIOS.H80,
GENCMD.COM, an 8030-executable version of the CP/M-
B6 program loader, is used to turn the combined hex file
into an 8086 object file. At this point came the big
question: ‘Now that I've got it, how do I boot this thing?"
This is where having both processors on one board
really paid off. I simply wrote a short preamble for
CPM.SYS in 8085 code, which set the 8086 reset vector
to jump to the 8088 BIOS and then switched processors.
VoiiaJ A CP/M-86 system that executes as a CP/M-80
.COM file. As a finishing touch, I would later make this
the embedded command in my CP/M-80 system, BO that
I could appear to boot straight into CP/M-86,

With the details of starting up the system worked out,
it was time to begin testing. I keyed in the command
"CPM86" (I had saved the 8086 system with the 8085
preamble as CPM86.COM) and waited. In a few seconds.
I was quite tickled to see the message:

CP/M-86 Version 1.0
System Generated 03/15/81

and then,,.

Nothing! The system had printed the sigrton and then
hung up somewhere. Well, lets see. Since the signon
printed, the console routines must be working, so the
problem must be somewhere in the disk logic, when it
goes to log in drive A. The code looks OK, so what am I
missing? Wait a minute! Let's have a look at that (Com
schematic . Just as I suspected, its decoding the port
number from the upper address bus. This is a common
problem onolder S-100boards, where the layout designer
took advantage of the fact that the 8080 duplicates the
I/O port number on address lines 8 through 15. Most S-
100 Z80 cards have extra logic to perform this function,
so there 's no problem there, but what do you do on a
processor like the 8088 that allows port numbers greater
than £ 55? (In fact , the 8088 uses 16 address bits for port
numbers, allowing 64K of I/O ports ) Well, back into
CP/M-80, and find a way to make it work. Aha I I can
write the 8086 code using 16-bit port numbers that have
the same lower and upper byte. That should keep all the
old boards happy. The onry drawback is that to get the
16-bii port numbers requires loading the CX register
with the port number before each I/O instruction, since
that’s the only means provided on the 8088 for accessing
the higher port numbers. Anyway , a few quick edits,
reassemble and try it again. This time , the system signs
on, and I get the familiar 'A >" prompt . Fantastic! I type

"DIR ", and the system responds (a bit more rapidly than
CP/M-80, t believe) with a proper directory listing TYPE
also seems to be doing its thing. OK, I know the disk
read logic must be working, so the next step is to try to
write a file. In this case. I tried to PIP something into
another file. No go After I reboot the system, I can see
the new name that was created in the directory, so It
must be almost working. Examination of the disk write
code showed that I had forgotten to pop a register, so I
fixed that and tried again. Still just as bad! At this point, I
got an object lesson on the effect of the segment registers.

I had changed the data segment register in order to
obtain the data to be written from the calling program's
data segment. Since I forgot to set it back to my own
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h: data segment, aiF further references to my BIOS variables
were coming from somewhere southof Lower Sfobbovia!
Another well-placed push/pop pair and disk writes started
behaving themselves. TVrere f finally was, with a real live
and working CP / M-86 system! I then used the working
CP/M-86 system to further enhance the CBlOS with a
handshaking fist driver tor my Diablo primer , and various
other minor bells and whistles. Once I had set up
CPM36 COM for auto-execute from CP / M -SO, I was ready
to Jog some program development time.

Thedifference in speed between the .COM and.CMD
versions of ASM86 was immediately noticeable, although
not quite as great as J would have expected. GE1MCMD
was drastically improved, with the COM version seeming
lo take forever,while the .CMD was about as fast as the
CP/M-80 LOAD program, ED, PIP and STAT all seemed
slightly faster, while SUBMIT seemed about the same.
One can reasonably assume that compute-bound programs
will benefit the most , especially if they are partially
rewritten to take advantage of the 8080's added instruction
set. Disk-bound programs are of course limited by the
disk transfer rate and won't show much improvement.

As a final example, I converted my Super Directory
program from the SlG/M library into B086 code, This
program contained.many opportunities to take advantage
of the 8006, since it contains a character-string sort
routine and a large number of 10-bit computations. 1
recoded the sort routine to use the 8006 string-compare
routine, thereby eliminating about twenty Jines of code.
I changed the decimal output routine to use the hardware
divide instruction, shortening that code. The ability lo
store constants directly into memory, as well as the
ability to Increment and decrement memory directly,
without the use of a pointer register, were very useful
throughput the program. The index registers and multiple
bit shifts were also put to good use. The end result of my
work on CBIOS and SD appears at the end of this
article, and will be available on a 51G/M library diskette
at some later date as part of a collection of 8006 pro-
grams.

The one program which requires a bit of getting used
to is the 8086 assembler, ASMH6. As was stated in the
manuals, this assembler is mostly faithful to the Intel
standard in mnemonics and basic design. The main area
or deviation is that inter-segment jumps, calls and returns
have unique mnemonics rather than being detected
automatically. The tricky part of the Intel standard is that
the code generated when a particular identifier is used
depends on how that identifier was defined. If it was

defined by an EQU,fer exampie, it rs treated as a numeric
literal and generates an immediate-mode instruction.
The label of a DB instruction causes an 6-bit instruction
to be generated wherever it is referenced, while DW's
cause 16-bit instructions to be generated. Code labels
cannot be used in data-reference instructions, and will
produce an error message from the assembler , One
''feature' ' which dees not seem to bp mentioned in the
manuals is that code labels must be followed by a colon -
(: ), while data labels must nor be. and will cause error

£
h

I
:
1

. L
t:

! * - The dual processor board makes it
possible to step up to 16 bits without

sacrificing any existing hardware,
or having to swap CPU cards to run

8 bit software.

k
i;

r

r
messages at every reference to that label. While this is
no problem when writing new code, it caused a bit of
head-scratchingat first when convertingexisting programs
Also, for some reason the "' jump carry" ( jc) and "Jump
not carry" (jnc) opcodes seem to be missing from the
assembler, Once again, this is only a problem with existing
Code, since the synonyms "jump below" ( jb} and " jump
above or equal" ( jae} are present and work properly.

r

r
!r Conclusions

In spite of some of the minor problems mentioned
here, both the hardware and software tested appear to
bo solid, reliable tools which may be had at a very
reasonable cost. The dual board makes it possible to
step up lo16 bits wrthpgt sacrificing any existing hardware,
or having to swap CPU cards to run 8-bit software.
Likewise, CP/M-86 allows a smooth upgrade lo 16-bit
programming without the need to learn a totally new
operating environment. Given the similarity between
tho 8006/83 and 8000/Z80 architectures, combined with
the familiarity of CP/M, most programmers and their
software should make the transilion with ease. Digital
Research is to be congratulated for once again providing
a standard-sotting product that will provide a consolidated
market for the software of the 1980'$.

With these products and the others which will now
surety follow, 1 ff -iwf computing has finally arrived!
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A
1CuBtcfflL zed Basic l/D Eys tero'*title cc ^of f seterg

CtfM
bilfif i.wl?orq

tJ *
r * This Cue t ram |ted frJDS adept * {TF /H-S6 to #•

? 1 Liic foil towi ng hardware conf iqufiS tSon *Processor :f “ ElDB =i /HBflR: pun1. P rcicasiof * HIPS Jump Vettor for Ind jvidua- J Houti *ncs
t*ftf & nd i ConpuPfG fCod&*ut|I * +

Controller r a Con 3713.«r t
f * 2 SBC- IS 3c CD ]fip iwir- 4
P ? Enter from. HOOT ROM or LOADER.‘Arrive heie fram BDQE cell (1

ireturn ceniftole keyboard status
jreturn console keyboard char
;WrSte cihaF to console flew See
jVtJte character lb Uflt device
fM-r ite character t.& puneh dev See
frelyifn. char from rRad* t' device
rinove to Lik fro on cur sel drive
;select disk for nest rdl/wr!t a-
inet track far newt rd/write
rset sector Tor rent rd/vritc
jfiet offset for U*er buff |DMA )

7503 E 9 * 5 Oil jmp NftQUT
jmp CONST

r * Hrw* R. Retoff *Prugrattier ;
210E E9 CB 00JUvtnLcjna ; 04 /35/111 2fl;ip.m

E* C¥ 00 jrr.p CON T N
250C E9 Dl ad jnp CONOU7:
25 Of £ 9 3D 0Q imp LISTOUT
2512 t 9 20 ] .imp PUNCHS-qu -*1FFFF true
2515 £9 IE Dl Inp HEADERfalse equ mat tru*coo a
731* £ 9 54 01 jNp HOH £equ Pdh Fearring* returnDQ-3D cr
2316 £9 32 01equ -3 ah - line feedD00A If jnp S £L2)SK
2S 1T. E9 51 01 jap 5-ETTRK
252L E? 58 01 jnp SETSECt

2524 E9 hi 01 jnp SETPHA. »
F

7321 ES C 01F * Loader hia? i t tru# if assa-ebl Sing the jmp READ rfted a 12fi bytt awelor
252A E9 AD Dli* LOADER BIGS, otherwise BIDS is t-or the jnp MUTE jWflte t 126 byte sector
752D E9 EC UOCPH.5Y£ flie. jmp LISTST xretufn list status
2530 £9 IE 01i* Iflp SECTRAN

D»P SETDNAE
;Klate l̂ g lffil->physical sectbX
;set seg beet! for buff [ DMA ?
? return offset of Men E-esc Table
return 1 / 0 nep byte *; JCetTE ]

J»rt I/O nap byfe* tluBVTEJ

2EJ1 E 9 57 01J
2 S. 3& F:9 59 01 D*p GETSELT

jmp GET!01'Fjmp SETIOBF
loader bios e<|Ui false

eqin 274 p r-aserved HDEIS- interrupt
2539 E9 FD 00DO -DU
253C E& FE DOud£ D bdos lnt

r
*i * .*r *I/O p*rt AsslqmstncsF * i* IHIT Entry Point , D i f f e r s f o e LEfUCS and *I* iDlOSi accordUng Co " Loader FJiOH" y #lu«4 j. * it

r

IFDlskatt -i! idter face ( icon 3712 J
pWota ; are "Asubled up" becAue^ SC** -card

coiunts on "ad-dir^sfi mirror effect,
DcDcOh Fdata./status input port

tata output, port
FccrrjEand output port

Console interface [ IM5AJ Sip 2—2 port 1]
cs tat equ
Gdata aqu
cin l̂k aq<J
COCTI SK aqu
t
F Pit Shter interface ( IH&AI £ 102-2 port 2)
latai aqu
Id eta equ
iHSin^ k #qy
11m st aqu

Iprint eSghuin n^ataqe and finltialiie hardware
Iwe e?itried with a JKPF BO use
jCS; #-5- th# ihStlhl value of ESb,
:DSi ,
j and LBi

fuae local Stack during ini tlalIna tion.
ov *pFoff let *ik ta

rNIT:
r 253r AC cu

?541 BE Dt1

2543 BE DB
2545 8F- CD

HiQV an r C' R
DOV S2^K
mov -is ,ax

cv es / AX

data! equ
dotao equ
cntrl equ

COCO
Cl-Cl
COCO

0 clclh
OcOcOh

25 d7 BC &E 29
2S4A FC

jC003
DD2

DDQ 2
0001

j Status
idlta
j input ready
output r*ady »*EH

ckd }se1!forward direction7
2

not loader biosIT1
f
;I l

t TTils is a BIOS for the CPn.STS fil* -j Setup all interrupt v*cfc*rfl ih 1*W
ory to address trap

5 ) fl-tetu*
;4<tl
^output ready esek
r input raady mask.

0005
Ut- Cl4
DOG1
0002

4
I mi1

2 25 in 1E
254C C6 0 B 8C 27 00
2551 B8 00 00
2* 54 a?, m
2$5 G BE CO

push ds-
ov I0O- Y7E f 0

mov axj D
aov d»,ax
now eSpax

i- seve the DS register
;eiMr 10BYTEir not loedec bloe

?
It I

jfret ES and D5 to xaro
isetup interrupt 0 to address trap routine
now Into offset,offaet lnt trap
now into segasmt ,C5
now dli 4
nov ai.,0
now CX * 510

25P0
ODD

M06

bins cc-da
ccp offset
bdas ofst

equ 25tl 0ti
equ ODDDh
equ OSO^h “ HDDS entry poinit 2550 C 7 ofi da oa 9A 25

255 £ BC BE 02 00
2567 BF 04 00
2!.65 0E CD 00
254E H 9 f- p 01
25^B FJ A5

Il I
i theni propagate
jtiap vector to
r #ll 256 interrupts

<END1F ,- fi*t Soa-dieK Hias

rep *ovs ax
?BDOS offset priiper interrupt
nov bdo- s offsafe * 15^*nov Into a ffset * offset into t?ap
FNSv Int 4 o ff set * offset int4 trap

frestore the D£ register

loader b _ csIF
J

256D L7 05 60 03 06 QE
2575 C7 0B 00 00 R£ 25
257? C7 Ofl 10 00 94 25
25?F IE

Il \
bius -code
ccp offset
bdos efst

equ 120 C h ja tar 6 of LD9IDS-Lequ 0003h ;b*Se of CPNr.O*E>FR
eqn 040 fth rstrippe-d RDOS er.try k P«>P de

i \
(additional cp/N-flfi ini11*11«tlon)J

I1 Ijloader biosDfDlPCu ?
ENUIF inet leader bio*cs-cq



BWT. rjT j*L - — * T •> • V.

1 "1i f ~n i i i i

l o a d e r b L u sIF CONST; j console s ta tus
Al jCSta t
J 1 tvEn & N
cDns t )
a l , DffJ l

25DI Ei Dl
2 5D1 ?4 02
25^5 74 02 ,
2 5D1 DC Ff

f j a jge t s ta tus byte
SCheck Input J idsk
? ho t r**4y ye t . ..r*tufn a1~D „ ZF*1
jx**dy.,. .re tu rn i l-orn i , IF- A

j I I4̂ a ad
fTi i l* Efl * BIOS fo r tH* LOADER
~ u ah d s
nov ax ^ O
nov Os,**
i BT>QS In te r rup t o f f se t
rov :di i s o f f se t ^ bd^snov bdos segment ,C5 j br io.; s r t f**l i t
\ ad 4 j t L on a 1 LOADER L n i t L a I j za T 1 oni

? reo tore da ta segment

5=;savc da ta s^n ^n t ofk
CON ST1;

rpo in t to segment, s.e ru 2 5^9 CJ f*S

CDNIHJ ; Conso le Inpu t

;wai t fur BRA
a l i <r<Sa ta|get byte
V 1, 7Jh f & t f ip par i ty

2 5 DA EB F4 PF
2550 74 FB
25DF E 4 02
25E ] ?4 7F
25E3 C3

ca l l CDKfi?
3l COMINJ

pn & *{$ 3 fr
J I I and

re t?“
; loader b iasE N D I F

COWOVTi j zoaso le output
a l rcs ta t
a 3 jeonsk
ceneu t
a l,e l
tdaca , a l

?56 G B3 97 22
J5S 3 EB BC 00
?5S* B1 00
2iSf l £9 75 f l*

mov bx r of f s,e fc s lgnc t l
ca l l pnsq
nov clFU
jnp cop

25K 4 £ 4 C-l
25E 6 AS 01
25EB 74 FA
?5E* BA Cl
i r.EC F.& 0?
25EE C 3

S n ?ge t ib'iis
j che rX ou tpu t b i t s
; loop t i l l ready
i ^ « tup
;=*F1d Cf iAf #c t e r

“ then re tu rn da ta

; pr in t s i i jncn message
idefau l t to dr A: on col-dscaf t
; jump to cold s ta r t en t ry of CCi1,

t* ST.u
raov
ou t
r s-t2&9fi 19 78 DA W B G Q T s j n p c c p+ Q rd tract entry to C P St conndnd level

no t loader b iasL ¥ LISTOUT i j l i s t dev ice ou tpu t
LISTS? F 9»1 output Status
LISTOUT ;va l t fo r THE
a l , c l ; se tup
Id * ta ,a1
*1, 3 s t ae
*J.11im sJc
LISTQI7T2
a l j Ida t a
«l, 7Eli
# 1 , 'E '-40H
HSTOUT?
1s tac t iuo r Rf fh

JSEF Eft 1 A DC
25T 2 74 FE
2SF 4 BA C ]

25F6 EG U 4
JSFB E 4 05
2 SFA 24 0 2
25rc 74 DD
2 St ' E 14 G 4
2G0U 24 VF
2602 JC 12
760* 75 05
J606 Cfi 06 03 27 FF

ca l lr “— I j =; r. t " t rap: PCV
"JU r 5? -•253£ FA

x£ 6F EB F4 77
2S9 2 F B O A

c l i ;:end char
j check £or ihands t i aAc rece ived*.ov ba loFfs t t in to t rp

jmps Ent ha l t
in - r -.v
and

inc * U in t i haivds l ia t*., a e* i c
*g*t handah#k t char
s t r ip pur i ty

“ JEOfF?
jnope
;Bt t i 1 .1 -sL ac t ive f l a g

2594 FA
2595 U- j 0B 26
259B F.B 04

^1 L Ln
meu ba . o t r sFT in t 4 t ip
inps in t ha l t

and
cup
ja a

310 v
Ju t t i ay ;

2S9A FA
2 5 9B B B C A 2 7

C15 j b l ack in te r rup t s
m>w bM ^ -oTEf ie t i f i t t rp LISTOU7 2 i

i r.t ha 11 i 26 Ud CJ
?5oe sc ce
2 t iAC HE DS
2 5A2 EU >JD ED
25A 5 5B
25*6 SB
3S A 7 5 3
21A.B E B CA in
Z5AB EL I A.
25AD £ 9 Jf l 03
25SO 53
3551 f.8 01 00
2534 F 4

nov ax .e s
«t iy vBra )t

1 E^« bV
pop bx
pap ax
push bx
ca l l PHIS
I t-t f v Cl < i 4

call C0N0UT
pop ax
ca l l PHEJ t

; ge t our da ta segnen t L I S T H T: :pol l l i s t a t*cua
iga r *A * tUS by te
; te s t ou tpu t b i t s
; no t ready... ex : t wi th a l - n , * r — ]
p lLne ready.> (.wa i t ing fo r KON ?

.I' f cDC E 4 05
2 6 D E '2 4 3 1
2610 74 2 &
7512 AQ 3 D 27
?£15 Ffi nr,
2617 « 4 CO
2619 75 17
2 f i l 6 E 4 05
761& 24 02
3 K IF 7 4 11
2621 t* 04
3-623 34 7F
2621 JC i l
?fi 27 E0 00
2f i 7? 75 07
26 2 B F6 DO
2620 C6 06 fiB 2? 00

Ln a 111s i s t
n l ,l amsk
LI &TSTi
*1, k a t ac t ive

; i>e t o f f se t
JPRINT aeqoen t
;save of f s f’t

and
. ;*j® S lnov

no t
t ee t
Df t l

a l
r- co lon a l ,a l

LIS1ST1
a J ,! s r *1
*1 Pl i l*> f lk
LI &7ST1
a 3 , j d f l t j
al ,7fh.
a l , JG * -4 Dh
#3,0
LISTS?!

n e t w a L t i n g, ., .£*y r #a d y
r ebeck Eor handshakerp r in t o f f se t Ln

and
hi t f ha rds t ikp rno t ye t ^ j .say s t i l l busy

; q c- r s a r.f t tLnq., ,.- s t r ip par i ty
? J s S t KON 7

3 *
In

PHFKr and
Cff lp
nov
j n s
not
r r.o v

25B5 50
25P6 3A C 4
?'-3H £3 01 00
253 B Hi

push nsr
nov *1 rah,

ca l l FH £3
f'c i ' ax

fpyn.i t upfe f by te
r r es te r* r.o pr in t ] r̂ we f by te

fnOi re turn fa l sa
i read y,..exi t wich nl - Gfr i' t ^ I“0
f f l e^ r l i s t ac t ive r ing

a J
PH 3iB; l 5t ac t lvpr0

259C 50
*5BD B1 04
25BF E 2 FH
21C ] ES 03 00
25C 4 59
25C5 24 0f

push ax
nov c1 , 4
sh r a l r c l
ca l l FHKD
POP ± x
r.fliA #1,0 £ h

r s f lve by te
;ge t ba^.h n ibb le
:I nro b i t3
spr in t 4!Lg 51
r res toT* byte
r‘ i so la t e LOW Ikk thLt:

L 3 =:?s r i ri 3*53 .3 E 4 Cd
2674 C3

l oo t
FBT

d l , a l. 4: make 8-u fe f lag- s- a re se t!

PUNCHJ i- u r l t* punch i ievSce
;i s a -h i t bucke t "2615 Ci c e t

PHXC :
?5C? 04 90
25C9 37
2 5c A J ( A 3
25cC 27
75CD 3A CD
J iCF £0 13

add aJ r 90Jl
daa
adc a l r 4 0 h
;l aa
nc jv c3 r J1
]«ips CONOUT

f F l x a t h a l f o f convers ion t r i c k R E A D E R !
2616 R Cl LA
2619 Cl

Al f l ah :i s- an EOF sourcenev
retrnucolid hoi f of srne s -

; n o w p r i n t '1g : i. GFTJOUf ;
26 39 AC- RC 77
26 JC C 3

nov *1, 203TTE
r e ti * !

r

EN3-TF ; no t 3 -0-s-de r b ioa SETlOBFi
2tJD H U 0E BC 77
2641 Cl

nov lCUnfTFpc l
r e t

; SCC lOhy!. *
ioby ta no t lm p i wan ted:

; p

. B CP/H E!b«cac te r I /D In te r FJIL-« Rout ines A priiAj :
I ' 1& 4 ± K >. Dl

3C 44 A A CC-
% it*v L . f B V.1-t*Ht «1 , L

r g e i r-.t r. L U'har lean-. mnnicHq, n

l
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’“1 7H 1 1 11 “1 1 .1L r JF1 P He U F it r

2642 flA 07
2444 f 4 C l?

* DV a 2 ., J £ Jf J
t e s t i l ^ l l

; f l 4k t C -T;-a- x f i o i* D»IJGT

I I I i i f i i|-
2**3 EC
2 &A 4 XE CE
24 AG 7 q 16
?& AH FE eg
24 AA. IS a s
2 G AC BCD Dl
26 AZ C J

In «1,(114
t ea t *1 , «
I t RDCH
due c l
jnz HEAB2

B O V «1,1
r a t

back s t a tus
/ check CRT fLaq
jno er rc i f . , ge t da t i
rq'b-t an e r rc i f ,coun t r*t rys
; i i3*e re t rys le f t..^ con t inue
; bad news

7*4* 74 3*2(i 4B 6A C E
264 A ES 97 t f

I64D 4 5
2H £ £t« FZ

j z re tu rn
nov CLrW.
ca l l CDHaUT
3 nO BX

prpS'j

/ 1 . 1 T.« r :> i f h:i n

/- p r in t i t.

r ncKt cha rac t e r and Loop
* re tu rn e r ro r- - -

H M l M i t*l F. * * M i M** t « M****l**i « t M t t t;
RfiAC 2:J *

26AF F* C] 03
?£B? 7p £4
26 M C6 06 BL1 27 FF
26- B9 t f l C« 00
26BC EB CA

t e s t c l ,3
jpe BICAP1
*t*v «*e-kCq ,Qf Hi
ca l l RESET
> Pfl HEA01

f tLsc fo r n r t- j e t i -
f no> r 3 v »t re read
iy rc , a r t seek f l f t-g
/ c l ea r e r ro r s ,, hone d r ive
j t ry read aga in

.4 Disk Inpu t/ Outpu t Rou t ines
3 *
r

;se l ec t d i sk g iven by leg I f t t e r CL
ego 2 ;cumber o t d i sks Cup Jc- )
r t ev aec .k fq , Cf fh -se t seek, f l ag

7save d i sk n. us ibe r
r r eady b r er re- r r e tu rn
pan beyond nax d i sks?
FRETURN I f BO
; doub le * n>
rbx * n
; ready fop * 3.4

n n * L 6

SELBS- X :
nd i sk s ROCK !0002

i*so c s os BD 27 FF
2653 BH- OE BE 27
2659 BB 00 DO
26 5C Id J F9 L 2
2S5F 73 CD
*6*1 B5 CO
26*3 HFi DrJ
2665 Bl D4.
2667 Cj E 3
2669 B9 56 2B
266C 03 D9
26 6 E C 3

•n4bi.--F^r. 2 b B L* 19 N.n DO
26C1 FC
26 C 2 06
26C3 C4 JE 93 27
26C7 BA CO CO

i«> w C M r ] 2 0
c Ld
push as
la s BS r twerd p t r
nov dx rcnc r i

p s e t by te coun te r
;**(. fo rward d i rec t ion»OV d LSf t rc3

n*7 OX ,ODDOb
epp cl ,nd Like-
j nb re t u rn
n o v cb ,0

;*av* ft rg*i*n t
din a ad r pf l e t des t in ^ ex end Segment

ROLUFi
2 LCA 33 AO PP
2£CD ££
26C£ £C
26CT AA
26 DO B0 4 fi
26D 2 £ E
26 D3 E 3 Fi
2SDS 37
26D6 BD 00
a f i-n i EE
a£ D9 C 3

PCV akp -lOh
ou t dkrb l
I f i f t l rd «
£ t :m «1
nev a1 F 41 I t
ou t dx ,e l
Iwp 9 DLUP
F*P •B
uov «1 , 3
ou t dx ,a l
re t

/ s end B ex an in* read buf fe r' i:cr t i f f .J IM!
j to d ink con t ro l pe r t
pge t da ta by te
j f t lo fe i t , bunp pointer and ceunt
Ff lehd "fc tep read buf fer " command
; to contro l l er
j repeat 12$ t imes
tres tore extra segment
Freturn good s ta tus
;*lSo pu l con t ro l l e r in s t a tus node

11-eV E'K , c K
«ov c l r 4
e3i l bx ,c1
or CX ,of fBe t dphase

add l>x ,ex
«:i t s

pdphase + n * 1^J>: returni r e t ft>± - .if lpn

/ move se lec ted d i sk to hun t- pos i t Lun. IT[ «ck 6 ]
j sp t d i sk l /o to t tACk ze ro

fan tnreugii
3ETTHKJ iS? t t rank address <Jiyer. by CK

nor t rkpCK
nov seek tg , a f fh j se t seek f l ag
ie t

IID*1LE
26 'BF B9 PC CO nor cx rO

« « 4 4**?1

2672 Er: OE BP ?7
2476 CG 06 fl]> J 7 FF
26 ? B CJ. WHITE:

26 DA 09 90 00
26DQ FC
26 DE IE
2 f> Cf 5 36 93 27

nwv cx , 3213
c ld
push ds
Ids a i , dword|>t r dna adr

F **l 129 by te coun te r
:**t for i-a rd d t r#c t i*Fi
!5H« c u r r e n t d a t k a u g m e n t

; Sf t t SOW tee Index

i
J

? SET5EC " - s e t sec t o r mei t e r g iven by cx
*ov sec t ,CX
f *r

2?7C S9 CE HI 27
26£ D Cl WHUfFs

26 E3 AC
26E4 BA Cl Cl
26 E 7 EC
26E6 BD 31
24 EA BA -0 Q CQ

26LO ££
26 EF BE 00
26FD £ E
26 F1 E 2 FO
26f J IF

lods ai
n o v d x , d a t a g-
o u t d x , a l
nov a l r J1h
f h f r v d x , e n t r1
ouc dx ,a l
n o v a1 , 3
ou t dx ,a l
loa f WRLlfF
pep t l a

A4k t by te
SECTRANI f t ran*3a t* sec to r CX ii * i r^ tab le a t [ DXf

nov bx rcx
add bx , dx
n o v f c l r [ f c x ]

26H1 BB D 9
263 .1 33 DA.
263^ BA IF
24S7 Cl

;send to con t ro l l e r
/ s end *sh i f t wr i t* buf fer" comar. d/ add sec to r to t ran tab le address

j <j e t log ica l sec to r
; to con t ro l l e r
j r **tove cof f iPdnd
i [ b i t 0 BP*t togg le to be se*n}
; repea t fo r Atc tOf l eng th tames

r s t

;se t DWiA o f f se t g iven by CX
nov dns adr , CK
l e t

SETD.f tA /
26.H 0 ^ 3 PE 93 27
2-JHC Cl

KTRYP;
26 F4 ee 2D CO
2BF7 EC
26 F3 AG ID
26FA 74 OB
26FC BB 16 28
36FF Eg 0A 00
2702 EB FD

ca l l STUP
in a l j- dx
t e s t a l , l u h
3 i TKYWfi
B«V bkroCf f t4 t p r tnsg
c a l l F.R R f i r r
j rnps RTFYP

j 36t i*p fo r wr i t e
,- cha^ k con t ro l l e r E ta tus
;wr l t a p ro tac ted 7

coo t inu*
,- s ay Hpra t*c r *cT

;4TK9 wa i t f -oc use r ac t ion

^ re t ry i f use r h i t s re tu rn key

/ s e n d w r i t e c o r n s a n d
j t o con t ro l l e r wi th wai t

EETDNlABd ?fict DMA givfl ,f, ty CX
nov dm a sagrCX? BD « 9 OE 95 27

2691 C 3 re t
;
CfTSEGTr p re tu rn address of phys ica l sena ry tab le

pv bx rcc f f t* t sag tab le2 G 92 Bti 51 28
2 5 9 5 C J r e t

T t i V H R:
2704 Id 05
3706 EB 6t 0 D *ev 41,5

ga l l PWW
9
r

K R.O K ;Al l d 3*X I /O pf t f 4P*texa ace se tup:
DISK
TRK
SECT
U*1A ADR ia the £HA of f se t
DKA SEG i f t t he iJF lA Segnen t

HEAD reads the se lec ted sec to r to the WIA*
address , and WRITE wr i t e* the iSAtA f ruk i *'

t he DHA nddress to the se lec ted sec to r *
f r e tu rn. 00 I f success fu l, 01 Lt perm ary] *

*
i70^ 30 DO
27 DB CJ

U O V d l , 0
ret

E « <t i »k i\ u n t i e:
i s t r ack n -uab* r
i s sec to r number

Ff ^tu rn good s t a tusi S E L U S k l *
C5ETTHK ) *
( E E'r a B C ) *
(S E T E H A 3 *j s Z T D J i A i B J *•

r
s
I

;;
i *r

E> l f rh Ut i l i ty Rout ines e,5
m

il
;i
j pr int An error mema-age end wai t far user r tapo iue
j i f Contro l —c , th-en abort to cp/u , e l se return
rta ce l lar and ^usua l ly) re try opar#t l«n
E H H0R:

*i
#j I

READ:
27 DC £S 53 FF
27« Efl CB F£
271? 50
2713 BFi 4E 25
2716 EB 29 FF
2719 58

c a l l P M S G
t a i l CMlt
p u s h c m
P e v b k , o f f s a t c r j f
c a l l P f l S G
p u p a t

/ p r in t an e r ro r message
pwf l l t fo r u**r i f l f t fo j i ae
p *av# cik*ract* r

j i c iw cr r I f

269 G B1 OA Uov c l j 11; / se t re t ry coun t
R E A D1 ;.

2698 SB 89 Q0
26 'JR BO 03
269D Ef i D5 Oi l
26A & SA. CC CD

ca l l STOP
B r O- V a l , 3
t a l l b tOOF
nov 'J * , d d ta L

pact u|p un.l t/ trsck/sec tar
p 4«h d r e a d •‘ ^ u r n s r i d-4

U7
p n o w l o o k a t Sh&t/ s e t p o r t n u m b e r

j



2 7 3 A J C S 3 zjip al.3- t r a i l s? 27R & >.ld L a s- f f s e t e t fu o f f se t $2 7 1C 7 4 0 1 i z ERRl r #t ^r f t t* c p/»;y e? i

£7 1E C 3 r e l s e r e t r y a r r e r ' d o p e r a t i o nr e t
2S31;cn i l a t i ® f £a e t j

1 c u n t i g u, ju.n w i t h e o r l H s a gm e nfolg2? 3F a i a n m c i v c l j t ;te l l Cp/p USES' 0 , d r i ve A 2 7 B B O C L s t a c c L v s k 0d b rSe t i f l i s t t iand shake ac t i vei2 7 3 1 £ 3 D C n s j i p-p r ep rh>ye-by# 27flC 00 E C B Y T E d b ;i/o a s s L g r t n&f K S ( u f t u S e d a t p r e s e n t ]
j s e t t o Q C I h I f n e x t A c r e s* r e q u i r e s s e e k

G>

2 7 E D D O ceek fg db li
rPe r fe rn se lec t and poss ib l y seek l og i c .i> f e i the r a
r r-t i f l 4 i u i r i r # ope ra t i on. 27fiE DO a Ink db C ;d i=k n u m b e r

27SF CD 3 D tfk dw 0 j t x a c k n u m b e r5TUP: 27fll £U flO Jw a 7 -S e c t o r n u m b e rsee T.2724 S 3 OB (f i o v a1.O b h ;issue "reset f- rtafS* cMBand 27^J 39 {ID due ad r dv D I D H A o f f s e t f r o a O S2 7 2 6 E' 6 4C o a =*13 DLOOf j t o c o n t r o l l e r w i t h v t i t 2795 DD DD dsn* seq dv & SDHA. Base Segmen t2 7 2 5 A O S Z 27 mow 31,d £ &k j g e t d r i v e n u m b e r
2 7 2C &1 D S m o w C1r G j f- t epe re to s l i i f t t u tu 2 7 5 7 C D O A O D C A s ignon d b or f i t f G K rlf2 7 2S D 3 E l l s h.1 M „ c1 ? h E 5 h 2 f c E t s o f e n d b y t e 27 g a 4 ] 5fl 2f JB 2D 36 d t> ’C P/K-f l f c v e r f l l o f l 1 .0 f o r i C a a 3 7 1 2 4,c r P U2 7 3 0 D B 0 6 9 1 2 7 o r a x,s e c t .-p u t f*C l o r n u m b e r i n l a v b f c r s 3 6 2C 5 6 6 5 7 2 7 32 7 2 4 a* C l C l t f.DV ds i d i t so 6F && 20 31 2E2727 E£ al i t d ? j H1 ;send to con t ro l l e r ID 2D 66 RT 72 232730 hO 21 T'bv *l.£l h j i&sue " se t un i t / sco tu r 1 ceneend 6 9 (i j 6J" 6D 23 33272A EH 26 00 ca l l D1MP 3 7 3 1 3 2 O D D A
2?3D BA CO CO u.Dv dX jda taL 2 7B E 5 2 7 9 7 3 7 4 6 5 6D db " Sy5t««i o*n*ra t t-d O 4 /313/9 12740 2 5 n 4 00 ROV CX.lDO pse t yp r f*l ay loop 26 17 65 6E 65 7 2

57UP0; 6 1 7 4 6 5 6 -J 2 0 3 02743 SB ao IF mev &H,BGD0 f i n n e r d e l a y l o&p 3 4 ZF 3 3 30 2F 33
37UP ] t 31

2745 F:£ i n a l rdx ;ge t san t to l l e r S ta tus 27D7 OD OA DC d& c rF l f ,02747 A ? 2 D t es t a l ^ iOh ; check "d r i ve fa i l" I ready j- C la ^f27 a 0 74 2D j i S7T J P2 t na p r &b ] e a P..c o n t i n u e
;c o u n t d o v n i n n a r d f l ^ y l o o p

27BA, n D DA Sn t t r p db CT ,1f274 B 4 H dec &K 2 7D C 4 9 b E 7 4 6 5 7 2 7 2 db 'In te r rup t t rap Ha l t a t ,D274C 75 FS jn? STUP1 75 7 D 7 fl 23 54 727 7 4 & £ 2 F3 l o o p 5 T U P C ^ t o u n t d o w n a u t r: d e l a y l o o p 6 1 7 0 2 0 U 6 1 6C27 5 C 3 5- 2'4 2D nov d i.o f f se t fdynsg i t smed ou t ^..con p i aLn 7 4 2D 61 74 ?0 002752 E £ 36 FF ca l l E r ro r rand wa E t frir EfBpdnSE
275d EB CC j n p s E T U P : racTy tbs w-ha le mea* 27F 4 0I> 0A i n to t rp db c r.iZS T U P ?: 27F6 44 69 76 69 & 4 65 db * C l v i de Trap Ha l t a t ' ,D£7 5 3 B0 S C "bv a l,0 I c lea r seek f l ag

r+Pid Catch previous value
2Q 5^ 72 61 7(1 202 7 5-A 3 5 o e 6 D £7 xchg a l. saex fg t y 6l 5C 7 4 < 0 6 1275E 04 CD t es t a l ,a l j u a i l c a*t ? 7 4 20 OQ "£760 75 C l jr. i a tup 3 r yes , qa 4C» aa»x o r home

1762 -1j ( e t !no seek needed r r.av j t 2003 OD OA i f i l l t r p dfc cc 13 fS r u p i: iflOE 4f 76 65 72 66 6C db 'O v e r C l o t a t r a p H a l t a t 1
P 4 12763 A l S f J7 n o v a x ^ t r k i l oa* a t t r*t f k r l unb t i 6 F 77 20 54 12 tl£7t i l« 4 CD tes t a l.a l .- i s i t 07 70 20 40- 61 f c 7 4276S 74 13 j z R E S I T : y e s. d o a I n o n n 2 0 5 1 7 4 2 0 0 0£7 6A B A C l C l *5V d k r d a t f l r. .

2 7 6D E E o u t d x, a 1 rO tke rwLsa, se i r.aw t r i dk ivv-2924 OD OA r d^w i f l g d b C I j l f£7 EE B0 11 m o v a l.i l.n r g l v * ' 4*t t r a C k p c o ma n d 292(i 4 « 72 69 76 65 2p at- 'D r i v e n o t x c a d y1 » 02770 £ 3 02 0 -3 <7*1 1 E-U C-3 1> 6 i f i r 7 4 2 0 7 2 6 5
* 1, 5 ? t h e n g i v e "i e e k" c a s i n on d2773 &0 09 6 1 6 4 7 9 0 0

j +fSB fjji thF0 M9h
29 36 3D GA pr tmSg db cr .lfi

;TTIJH r DII" Ins ISSUWJ; A 2S35 4 4 72 69 76 20^O r t r o l l e r c c i n m a n d fmil w^ LLa t& x db r D r l v e w r i t e p r o t e c t e d 1* .O
77 72 69 74 65 2DC onp l* S. Sa-n
7 0 7 2 6f 7 4 6 5 6 3D L O D P s
74 65 64 00£7 7 5 B A C O C O |i**v d k.a n t r l

2773 E£ o u t d s .A L C c m r t i n d 29 4E DD OA. 3 3 t f l F db cir j 1E j D£775 BC B0 nov a l,0 ;St r <i l5* I t t> f f
' 277B IF o u t d a.a l

S y s t e m W e s i o r y S e g m e n t T a b l eL0C P1; j

2 7 7C E C i n A l r i f i c ; ^e t con t ro l l e r s ta tus
£8 5 1 0 1 seg tab le db ] j L segmen t£ 7?D A 6 0 1 t esT a l.l iCheck ceady b i t
£B5 2 D C 0 2 d w t p a s e g r l c t 5 eg s ta r t s B IOS277F 75 FB j i ns LOGPI Fidop t i l l t e c id y IE54 23 3D dw tpA len rand ex tends t c- DF f f fI7 B 1 CJ re t ? the t i ex i t

}
i nc lude s £ ng!*6.i l b j re-j d I n d i sk de f I ni tionoiTh i # rou t i ne i ssues a 'c l e a r " c o n i r.A n d t s l l n w e d b y a "h o n e"

DISKS- 2ri-O tnp id r.d
% 2 H =,6 dphase $ ram* T?i*k p#r*m* te r 51o^k»eguPEBtT!

* 2? 56 35 29 00 00 dpeC l dw A1t r- ,, L i C Ob i .T ran i l a t 'd Tab i c2782 BL B ]
2784 E 9 EE FF
2787 EC 02
£7£9 fD £ A

mov a J , 9- Lh
0411 DLDOF
ITH>V a 3 jDdh
jmp* P IMP

j send "c l ea r ** * 285A 39 OD OQ 09- 2& 5E 9F 2-9 Vf i IS- 2962 3E 29 l r 29

dv COO &f i ? COO Oh
rho r ,d pfao

CSVD.JJ vu
x l t l, C3C O J i
000 Oh # C 00Oh
d i rhv f pApb l
csv l j a l v l

j Sc ra t ch. Area
iDSr &u f f, Fa f f i B lock
rChu jk. A l i en? Vve to rB-T rans la te Tab le
I Sc ra t ch Area
r &l r i î fCp Pa fm S lock
i lCheck. AILDC Vec to rs

LTSKDEF 0 .1, 26 , b , 1Q 2 4.. 24 2 1 64.64. 2

d y
; s ^ 'i d “hone' dv

* 2B 6fi 35 23 00 00
* 2 S&A QD 3D 00 Ofl
» 286E 9F 29 75 29- 2 -97 £ 50 2 S 4E 29

dpel dv
dv
dw

* d«n
Iuata Area? r

19 4-4:
24 3:

12A Uy ta i rUCard CApACl t y
T. L L alty tm Dr i ve C

r
J

f



1 2 f l \loby \YC ]t y 1 1A—
6 4 ; 11 ay i* I i lF se t & ry En t r i e s

C h e c k e d M r a c t o f y E n t r i a a
R*e e r d s / E x t a n t
P f l f f l f i l a / B l o c *
S# c i«r* / Track
Rese rved
S$ e c a r S k e w F a c t o r

t
S i:;

F120 =t R D.A f l f i
(revised D5/B5/H1 J

f8 -t
*2 6 1J
iT ra rka2 :

SUPER DIRECTORY PROGRAM
b y B r u c# n. n a t u r es s6 ;3

1 IJ:
t D i s k P a r f t p j r t f t H e c k
jS fcCtb i * Per t r ack
}Block Sh i f t
jB leck H# ik
; E K t n t R a n k
jDisk Elza - 1
jD i rec to ry Has
t*I l nc3
Al l ac l
jCheck Si it
jOf f**t
jTr*n*l*ta Tab la

F2576
2*16 1A DO
2070 D3
267* D'T
207A DO
2i 7 B F2 DD
207a IF CD
287 P CO
2000 DD
2601 10 00
2851 02 00

2S8S
3 0 0!. 01 r.7 00 13
2 0 0 9 1 9 D i D B 1 1
20 8D 17 D3 D9 OF
20SI 15 02 01 0E
20 S5 24 JA 06 0C
20 »9 12 JB 04 DA
20 9& Id i f i

0Q1F
0010

df t-C tqo
rOl tp lay* Ih* d i rec to ry of * CP/*l d i sk , so r t ed a lphabe t Jca l ly,
j ^ Et l) t i l# 111# *I t* in IF r# landed to the nea ree t CP/ M b lock s i ce.dv

dt 3
rdb 7 ; T h iJ l a t e s t v a r i a t i o n on a >:«B o n t h e e e w i l l A U t -c e i i t L t d l l y #d ]U 4 t
? i t s e l f f a r s r y b l a c k, s i z e a n d d i r e c t o r y l e n g t h. 1C t h « f C C t t n F i l l a ,
? t h* p r a q f *» H i l l p*u i£ u n t i l a k* y 5 ? s t r u c k £**» R P L a n d L P S e q u a t e s
r b e l a v] + T o t a l s p a c e u s e d a n d n u a b#r c f f|]*s a r * p r i n t e d a t e n d *.
]
jCc- FHpand : SO FILENAME FML E7PYPE o r ju s t £D

FAJLLFL' Ws i m t *r iyp# *p#c i Met t l*na . Dr lv # nipa # nay »1» h*
j spec i f i ed . Ignores " ETSfc f i l e s wlass SOFT i f t T*UB *n4 * & * op t i e rn
t im g iven [ iT* „ , ED * <* 5 wi l l p r in t a l l £11#*) *

d t 0
dw 212
d v 63
d t 192

3d t 0
dV 10

;dw 2
sr J tO o f f se t $

1,7,1 3,1 9
25, 5,11 , 17
2 5, 3, 9 , 1 5
21 , 2, 6 , 14
2 0, 2 6,*i I 2
lS f 2 lH 44 ID
16,23

eq-u
db
d t

td t
j 0 5/0 5/8 1 F i x e d' d i v i s i o n o v e r f l o w p r o b l e m I n d e c i m a l o u t p u t r o u t i n e.

< P P R )

;D5/0 3 /81 rirftt SD96 VtEfitn. (BfWe# FT HatoffJ

j£ai«d on 'DIRS 4 by Faitti F*t#rsen> wisDZ

d tsa d t
dt frax
d t

a l s O
csaP

J31 iAl l DOBTION Vec to r El i t

I Check Vec to r S ize
#f j«U
e q .i 1 6

3DISKEEF ] p 0J
;

i O O 0 FDEFTME LOGICAL FALSE
JDEPUTE LOGICAL TRUE

0 9 0 0
F F r r

FALSE
TRUE

Di f lk 1 i s the sane as Di sk D1 i e a u wis r FALSEi\ 2 8 76
001F
D O i O
2 8 9 5

ipbl
a l s l
c sa l
r l t l

id p t o
a l s o
c s s f t
s i t e
P1 P E F

jEqu 5 va l en t Pa rame te r s
f £4*e A l l o c a t i o n V e c t o r S i z e
;R«f C b#c h?y» V a c t e r S t **,- £a n c T r a n s ) a t * T a t i *

«q u
eq a.
eq u.
#QSl

jPUT TRUE TO ALLOW *DIH *.•E
j POT TRUE TO ALLOW 4 BJAHES ACROSS
j p r in t use r nab t r i I# r cp/n jT * a l so?

PCR*S0P T
WIDE
use r

eg t i TR.UE
t r ue
t rue

Fr r r
FFPF
FrFF

EQU, "1 equ
t

: Ii!
Unin i t i a l i zed Sc ra tch N#BQiry Fa l lows ; r1 000(10

DlOD
BAEE
TPA

EQU
l* E f l W IflOH2 6 9 F

209F
2?1F
3 9 3E
294E
336&

2 9 7 D
CODE

2 9 7D

b e g d a t *q u
d [ r b u f r s
H1V4
Cf lVD
#1V1
cdsv i r s
endda t aqv
da ta i z aq-u

jE t f t r t n £ Sc ra tch. Ar *a
jL l re t to ry Suf fe r
F A1 1>5C V t t t a i f

• ;Ch*cic Vfcc te r
lAlleo v*rf*r
* C h e c k V i c t o r
rEnd of Scra tch Area

QfT**t &^ b*gd # t jS lxe of Scra tch Axes
;H*r -fc* t i<j a f Mot iu i*

ioe s tk rw 12 ; loca l s tock fa r in i t l a l i sa t ion
S tkbaST e-q i j o f f s e t S

o r r s t t s
*1 2 5 5CB00 5C F C B e o ua l a D

c E f c O
r a
r A ¥

w i B f ri ra l s l
e a-a l

S

t s
0 0b4 F P L E Q U I jHUABER or AAA.ES PEH trNE

E A E1F
J

I f AM WIDEd f c a
KPL 3 pAQHBEH QF AJJIEE PER LIEE2? 7 E

EMblF2 9B E
3

23 J «UMI & ER Of LIMES PEP SCREEN
I F&ICE fDELlHITER ) CtfARACTLR

0017
CQ3A

LPE EQG
EQU

3*P E
f l i D C
I0D2 3

Laota f f equ o f f se t $
tpS 4 eq e ^ u I l a s t c iCf +OlOchf l «i ) / ] E
tpa l*n equ O f f f b -*- t pa seg

tELI H
J

f 64K 16 by te r#4#t T P A
vec to r l e s s cp/n f t l r e I

STARTi2 9H £ U a d b 0 j!]1 1 l a s t a d d r e s s f a r G E3F C W D c l d3100 PC
Ii I P S O F T

Si,byte pti *FCB+17
S D P F L G r* 5

i* Q1Q1 A Q 6D 0 9
0 1U 4 2E A 2 OL 0 5

; £AVZ S OPT IDA FUG
i fBLAAX OR LITTER S )

R o v
e v

E N D i r
i * B U M/ C h o t a S e c t i o n
J *

A*3 t
C i '3 5 & d a*g 0 ; « b -B4 l v L* l o w f l e H t o r y

j d n t t f f b p b v«e t4t s>
010B 2E ce 06 -IB 05 00
010E 2E C* 06 3 D 05 Ofi
0 1H 5] O C
0 1 1« Li I I 0 1
0119 2B 09 It 4 £ 05
011E »2 FF
D1 2D E1 2D
0 1 2 2 Ei D D 0*0125 2E A2 IB D5

U S E H U D J

LlliCiiT, &
cl r12
BDOS
wrd p t r VZRFL^; r hx
d l , CFFH
Cl , CUf tUSf t T IMTERROGATE DSEH NUMBER
BDOS
V&E R A«p R l

i D E F A U L T T O U S E R 0
JCLEAR COUHT QF LTME5 ON 5CHCEW

m a v
IK3V
PCv
C A L L
w a v

v
tav
CALL

c v

0*!•}o a a n
0 0 0 2

i n t9 1i r w
i n t o s e g m e n t I pCRECK CP/H VCRSIQHr w

pad to Dvecf low t rap vec to r f LO ORD >0 IF 2.X, HI OftDjO If «P/ltJ VDOG i
0 0 1U
0012

6f v
4f f t t l $ E[m 1r v-

Int -I segment It v
pad to syjtn call vector

2* tbdaf i l n t—5)
t

D O1 4 rw I
i f n e t u f i-c t

a l PKPHFCJG
e l , !
CHETDHV

03S 2
bdo-i o f f a i t i i H P/H?

7 I F H O, T V P C B E A D I A C C I A E
t E L S E S K I P I T

ftf e v
teatWas •agiitnt 1iw

EKD Jt



cud i t r L-a- o k u p t h e F C f t I n t h e d E i f u t o r ^t rD 1 2 9 B A f l F 0 2 dud f i f f «»t USRHM JEISFLAZ FT-4 H 1D A E l 1 1 SFIRST: new C l r F S P C H F j G E T ' S E A R C H F I R S T ' F W C
Q Q 0 1 2C B1 0?

0 1 2 E E B F D D l
c l , P R I N T d i c e B A S C 0 8Lli'l V £1 r 0* £ J j t e c F C BH D V

C A L L f t D O S 0 1Dt £8 4C Q ,3" F IRST PART OF MESSAGE C A L L B D O E ;H E A D F I R S T
1 3 1 21 A O 4& &5 a l ^ U S F K K O D1E 2 F E C O i A CI d V B 1 jWERE THERE ANY?

O S 3 5 3C O A DIE J 15 4 Da l , I D ; I F U S E R H D , > 9 P R I J f T L E A D!M S 3e n p J N Z S O M E ? G0f S O M E
0137 72 OB J B Zf'iIX r
0139 B O 3 1 i l ,1!' Q1E G B A F F 0 1»ov W C M E; da fae t FNFf f i ov ; PREPARE HP/M ERROR MESSAGED1 3B C B 6 7 0 3 C A T-L T Y P C D I E? ?E A O 4F 6 5 B 1, M P H F L G-a w
0 1 3 1 2E A O J B G 5 D I E D 0 4 C O; PRINT LOW DIGIT OF USER HO,BOV t e s t U * 4 l ,- U H E 1 7 I P R E A L L Y M P/N0 1 4 2 2C D A a u b a1, I D D1EF 7J 03 j* HOFILE

O l F i E9 3 3 6 3r J K? ERXIT1
0144 RJ 30 D U X i a d d *1, '0 * G-1F4 E H 2F 6 3 N O F I L E J C A L L E R X I T ? ELSF. USE CP/H ERROR MESSAGE01*6 EB 5C 03 C A L L T Y P C CMF 7 IE IF 26 16 49 4C 5 6 HO FILES

1 4 9 H A 2 3 0 2 dx ,o f f se t l fSRhS 2 j PRINT TAIL OF MESSAGE 45 2 4ov
6 H C H i D9 c l . PRINT a l F F 4 6 6 9 6C 6 5 2 0 6 E F N F 'F k l i J**t f f r u n d.S "m o w C f l
0 2 4 E £8 D O 02 C A L L & U O S 6F 7|2 0 6 6 6f 7 5

1 5 1 2 E C f i 06 ia G1 C L LI lK iHTp1 4£ 6 4 2 E 2 4f f i U V ,- W E U S E D A L I N E
J

6 1 5 7 B E K £Q CBJ tDR V i sou s i ,o£ l ¥*t FCB O S D F 4 4 6S 7 2 6 5 6 3 7 4 ’J E R M S G 1 0 L r*t T,d f y f*Z u i e r S .!B
0 1 5A A C 1«3 B J I 6 F 7 2 7 9 2 0 6 6 6Fr g *t <S f lv* hene
0150 S 4 CO t e a t A1 r H1 72 2D 75 73 65 721A W I S P E C I F I E D ?
0 5 5D 7 5 O A O H Z S T A R T 2 i Y E S S K I P H E J f T R D U T I w E 2 6 2 4
4J I5.F B l IS c i.CURDSK 6 2 7 3 3A O D f i A 2 4n o v U E H M S7 U R * s *.1 3,1 0, ** *
0 1 6 1 E H D A 6 3 C A L L BTXJS F GET CURRENT DISK NR J
0164 FE Cd I n c a l ,- MAKE Ar-S ; Read no re d i r ec to ry en t r i e s
0166 AS 5C 66 b y t e p t r .P C B,*1 I

0221 Hi 12; M O"P I H i t l r F S f i C H N ; 5 E A R C E W E X T
O l t? 6 4 4 6 START2 : add *1P * A,-J G 22? BA 5C DOHAKE I? pRJNTASLE ^ X j O f f S f r t F C Bno v
O l f i B J E A 2 6 0 0 4 0 Z2C EH FF ^2ra tHAH,*1i tov |SAVE FDR LATER CALL BOOS ? READ DIR ERTHT
016 F RF 5D 0 3 d i ,o f f s e t F C B + ] r P O I N T T C N A M E 6 2 2F F E C D i n c a1is iov FCRECK FOP EHO IQFFH )
0172 BA 05 a l » [d i ( :ANV SPECIFIED? 0 2 3 1 14 -3(HJV J Z SPRINT rHO MORE - SORT I PR1M7

3? 4 1C 20 *1 F
rC D p

0 1 7 6 ? 5 0 7 JNZ CCTFCB i PDINR to dLr sc tda- y eP i t r y
jFo rCR - uake FCB *11 '? 30176 B 9 3 B 00 0233 FE Cf lC K . l l j FM+ Pr COUNT SOME I dec a llev ,- UN35f j PHEV INR A 'D 3 7 B E G I F *l r ' ?* D ?3 5 6 1 0 5B V O t f c l ,S*r p V

D 2 3 7 D? it}f r. h L 41 F c l gen t ry no , t imes 3?
617D F 3 AA c e p ti- iox a 1 j i s i l f eb Wi th 0 2 1$ B4 D C *h r 0M O V •¥0 2 3 6 0 4 60 a-d d a i r s a n3

CDTFCB: 0 2 3D 4f l D0 b x .a x ,- FCiINT TO SUFFER
D1?F C 6 6B DO 3F b y t e p t r i.F C B+4 2 j 11* r F DRC£ WILD EXTENTr t-L-V i ISKIP TO FN /FTl
D J S 4 A O 5C 6 0 H!.by t e p t r .PCB JCHECX FOR EXPLICIT DRIVEn a- v
6 1 8 7 F E C S dec a1 I F SO FT
0 1 8 9 8A D O d'l r f l l ! S E L E C T S P E C I F I E D D R I V E 0 2 I F 2E A O 4A D 5I»Y a l .ROPFLG ? S ID USFH Hf.-QUEST SY5 FILES?n o w
Ol f lB 81 os c; rSSLDSk 0243 3C 53l*&W a l . ' Evtlp
D ) HD 13 9E 03 C A L L B D O S 0245 74 66 J Z S I U F D X
019 D C 6 06 5C flO L't b y t e p t r x F C f l.l]mow E N D;F

J J
0 1 9 5 S I I F C l r C L i R D P B J I T *S 2, X D R f t P'/H,,, R E Q U E S T C P B 6247 £ 6 47 CA BO by te per ID [ b*] , 90Hn o v t e a t ;c h e c f c b i t 1 or SYS by t
0197 UG pu«Ji 0246 75 DA*s !Have cur ren t e fc t r a sequen t J H Z MDRDia .SKIP THAT FILE
0 J S B C D E C lMT 7 2 4 i t * t i J ^ n b*-o£ F f l e t 4l|*r A A-a e q n B f r t d j*>
019A 81 C 3 03 add bje , 2 D 24D JE AO J & 65 E Y E F O X J n D V * J , U S E S S O j- C£T C U J i n p w T U S E R
19D 3 fi 8A -a ? a 1 f f 5 i [ bx] &2B1 l A n 7 a l ,fbx jJ1D V enp

01At 2 E A 2 33 05 E L KS ILF . a 1 ,‘ CET BLOCK SHIFT 0253 7S D2r w>v JNE MCRDTR r I C N O P F. I F D I F F E R E N T
D1A 4 4 1 L n o *r t j BEf lP TO 0 LOCR MASK 0 2 5 5 I J i /i C b -A

* j r*£ : \ h*\7 I A S 2 6 H A 0 7 m i> V :
71 AS 3 E A 2 34 01 3 L K H 5 K, a L

b x, 2
Sx feH ; ( bF]
BI.KMAX , * X

SI..e s ! [ b K j

i l R M A X.a s

I tQV

add
*i r iv

m a v
add
mov
FIOV
p*r-

j f l cve en t ry La t ab l ^OiAC 9 l C 3 02
91AF 26 86 Q 7
Q 1B ? J6 A3 35 05
0 iB- f i U 3 c i C 2
CJE.9 2i UE. D 7
DISC 2C A3 3? G 5
A 3 C0 07

l
0256 SB 11
0259 ?S 8M 3E 40 OS

2SD BH DC OD

s i J b x
d i r NIXTT
e x ,1 2

j s t pa l HE* to nne
iMEAT TA& LE EKTRY TD d i

[ ENTRY LENGTH ( N A ^E, T tPC , EXTEWT]

n o v
J|n v
B O V

?
‘S A V E I T
? r e s to f t ou t ex t f # Beqnen t

0260 AC
0261 24 7F
0263 AA
0 26 4 E 3 FA
02 E & HA 44 0 ?
0 2 6 4 B & G S
0 2 6 & 4 7
02SC 2E 09 JE 40 T51
02 ?i 2E FF 0f i 42 05
0276 f l j CT DD
02 ?9 2b 3E «6 00
027D 72 AS

TMUVE l o d s
a n d
i X O f t
L c- i j p
D u V

MOV
Inc
P F i J V
Inc
a d d
a u b

iGET ENTRY CHAR
a l ,7 FH ,- HRwfi iVE AtTf t l tUTES

j s to re In t ab le

a1
* a

a lr
S E T T B L z I n cC1C1 4 0

8 1C 2 D i E D
&1C 4 0 5 5i 0 5
0 1C7 2 8 A3 3 E 7 5

j DIRECTORY 5 I * F. IS CMRMAX + ]a x T M U V E
*1 , a [ « 5 1r e l 3 1 r e l / S T O R E I N T A3L I

5.11 a K, i1
ax ,o f f s e t DRDZB rTD GET SIZE DF DHDER TABLE
TSLOC.BX ; NAME TABLE BEGINS WHEHE ORDER

;D O U B L E D I R E C T D f t V S T Z F. ; g i e t s e c- t q f c o u n t
add

d imov
TABLE LNDi i
N E X T T , A x
bXr'-s j fd p t f .BASE + f i
ROOM TO cour seHE
f lK j!bw
F,F I R S T
OLTFLEM.

NEXTT.d i
CCONt

rSAVE UPDATED TABLE ACDR
0K & 2E A7 4 n 35
01CF 66 LC ne DO

mow
fMAKE S'JFE WE HAVE as 4.1 3

d L Pwoid p t r - RASE16
MDRDIP

iS iZE OF RELXT ENTRYTiOV
PICK UP T PA FLS- D

j IF TPA END > NEJ tTT TfcM LOOP BACK FOP. MOREJBU l D 3 3H C3
0 1 3 5 "? 2 O S
D I D? S9 A%

r n p
;

027p rrv M DZ
0^02 4r 75 74 2b OP 66

O D T M E M: C A L L CSXPT
CXJIE ai rl 7 rlO/ i ‘.IMP

t r f IP



2 C Bp 65 f ip «F TS
79 2E LC DA 24

33c E9 CB FF JHF ENTRY jGO GET HE XT
i

i GKPf l J f lT i
jS* rc 4 nd p r in t 3IF 51 p^ th 1ft
i tD 29 3 2S SB QE 42 &5

c- 298 s; CS
D 29 A 7 ^ 02
C 29C E9 47 Ff

RPRTH. T - w.av
t e a t
j f f i t

CK ,COUNT
CK fC %
S PRINT
NOW E

jGET FILE NAME COUNT r r NOT HIDE
FENCECALL

r ami
; PRINT FBKS CMAR AMD SPACE

ja ip ; NON Ei EXIT ii ; I n j t t he ccde r t ab l e
SPRIJ f r i (HCPV

0310 2 E B ® IB ID 05
3 4!- E l 3?

0247 f i i CJ 13
034A 31 S9 IE ID I t
0 -3IF ft 9 0B Qtf

352 E l 11 01
D25S so 2 E

357 £ 0 IB >J1
025A & 9 03 00
035D Ef l 55 01
0211 BA 14

312 11 04>
0214 4«

3£ 5 0A 14
0217 bi 04
0319 D 3 E 2
03GB 2E 02 0« 34 05
0370 Bl 03
0272 D 2 Et
0374 04 OO
0371 03 DO
P 37 f t 3 E A* 34 05
037C BI Cl
027E 3 E l
0310 FT DO
0302 22 HO
02* 4 a j: 131 11 31 05
02t0 2r FT 01 JB 05
Hf t l IB C 2
0390 IB JB CO
0393 BO IB
0195 ZB CD 01

fcXpNEXTT

* ip [ b»]
I» P 2
N E X T T p h a t
C M r B
TTPC IT

OV ;GET ORDER TABLE PD INTER:
0197 21 A1 3E 05
02A 3 BF 51 05

ax rTBLoC J G FT STAHT OF NAME TABLE
a i ,o i r s *t ORDER rPOINT TO QBDER TABLE

®«sv
add
nov

BOV
r TSAVE UPDATED TABLE POINTER

; F IL E NAME LENGTH
j TYPC FILENAME
JF6RIOD AFTER FN

P 2A 6 AB
C 2A ? 05 CD DC
D 2AA 12 FA
p?A£ 27 EF. IF. 42 R &
C 2BJ ?E B9 IE 44 05
E 2BE 4 El
02B 7 74 38

HLDQRDd a t e i
Add
loo p

sjv

av
d a e

a H MOV

CALL

CALL
MflV
CALL
MOV
Rav
Inc
»ev
MOV

a K ,12
HLDCHPD
X>*.COUNT
SCC4IHTrbse

Sr"
l i p ' .'^(4 COUNTi TYPC
CK P 2
TYPCIT

dlb « 0

FSAVE AS I TO £OA-1 iGET TH £ FILETYFC
bs rdPly 1 *nt * y?

i , rYESP SO SNIP SORTJZ DONE
I

C- 2B 5 2 E C & 01 46 05 DD SUNT;
02Bf 21 flB IE 44 05
02C 4 41
Q 2C 5 2£ 89 I I 4C 05
02CA 2E BP 11 44 05ac r 34 2-0
02C-I SB 51 05

SWITCH, 0
f eKrSCPUHT

jSiicw NONE SWITCHED
JGET COUNT
JUA* 1 1**4

Bgv

MQV
dec
Hu V
M O V

f 1
A l p [ M l ] p G f e T SECT'OH tCKJMT OF LAST EXTENT
c l f 4 r
dr rci
M .1 P B U C M E K
c l , 3
i l pd

*hT0
dX p « K
a1 p B L B H S K
cl , 2
ax ,e l

t- J f I or EXTENTS Tints ISK
word ptr TRHP , bM
tCDUKTjb r
DON £

I SAVE|TO COB PARE
j- EAVE BI-2HEST ENTRY

MJI I
AJ fc
nev - ItOUJfU . LAST EXTENT TO OLOCX SHEJ2 ? 1X1T IF NO BORE

bKpoff **t ORDER jPoint TO OBDER TABLEt- : M$v «Br i CON VERT mow SECTORS TO K
i B«5V

add
B O V

Wov•hr
no t
and

02D4 b 9 OC 00
02D 7 E8 3 02

2DA 71 03oauc El 39 2
02&r 11 C 3 02
0 2£ 2 2 E r r OE 4C 05
OZET 75 EE

&D F T L P J D Q V

C A L L
C*11 2
C O M P R
NOSWAP
SWAP
mip 2
TEMP
SOHTLP

j One pa a s o f B-o r t OOLC
a l .JSWITCH

Bf lBT

r f PYTES TO COMPARE
fCDHFARE 2 ENTRIES

j «dd to to t a l ¥,i

JCET SECTORF5/^UC -1Jbe
CALL

WUaWAP: add
dec

r SWAP IF NOT IW OH D El i
r busp o rde r t ab l e p t r
; PiUMF COUNT
;CONTINUE

* tCDHVEHT TO X/BLI
] USE TO FINISH FHXJMDIJE•X

JL dXp i l
TOTSl lpdx
Tf f l fP lL j
i i pd i t
DECPflT j AMD PRINT IT
•l t' k.* J- F O L L O W W T T H K
TYE*C

JKI l i dd t o to t a l i iEMd
IMCREHIMT FILE CQt lMT

J GET BACH PILE STIC
M

j 02£ 9 2£ AD 46 05
02 ED * 4 C -D
02IF 75 CB

Nov
t e s t
JHI

JAWY SWAPS UCME7 Nov
CALL

ov
CALL

:
. 1

J
J &0 KC I f l- A l l done - p r in t en t r i e s ;
i I F NOT WIBE

SPACE02F1 BI 51 05
02F|2£ 39 IE 40 05

NFL bK.o f t s a t OHDEN
NZXTTpbr

MOV CALL
ENEIFHDV

i
2 P r i n t an tn t r y ;3M IF lore inti its
i lI F NOT HIDE

DfUPfWT f FRI NT DRIVE KABE
0291 2£ FF OE 42 05
*396 59
039 E 74 5t
O3A0 49
0 3-A 1 74 D5

dae COUNT j CCHJMT EON» ENTftlKCALL
ENDIF
MOV

pop Cl
J2 FHTOTL f IF 0VT OF FILES r FP lHT TOtALS

; OHE LESS ON THIS LIRE
Q 2F 9 B 9 04 DD
02FC 21 C7 06 25 &5 06

CVpWPL
TOTS IZ , D

? NR. OF NAMES FEN LINE
? TOTAL 1 USED

EC cxn v 3 * KKf tLFOf i
4030 3 21 C7 66 35 65 *G TOTFIL. D j AWE> TOTAL FTLESMOV IF WIDE

FJUICEQO[ 03A3 E0 r5 60 CALL
tWD IF

? IK3 CR-U -NCEDtP, DO FENCE
J

036A tE IB IE 42 65 EllTHT; b*,C0CJWT p CRtCK C0UKT CF
KfHAIMIUG FILES

j S k i p B*ppiY4 if *n l y 1 l e f t

m>v i
63A6 EB 63 j»F* BOCRLF

03 DF 4 B
0310 74 2D
0312 51

den bx I
3AB CB ID 01
JAB E4 SC FF

JI 6KPRMT DCCRLFL CALL
NOCRLF; JHP

CRLF
EHTfl if

jCA-Lf NF£DED
BUS PI Cl

r i
0312 Bl *E
0315 B2 FF
0317 t e 14 02:
P 31A 04 CC
031C 74 P3
031E £3 UB 02

c l r d c o- n I p
d l , o f f h
b d e
«i f*i
flfl&rt
ex i t

t P r i n t H L i n d e c i w a l v l t N I f M d i r q i t r v V p p^ #*H o j aCcnSole statusIDT

NOV
ca l l

i
DECPRT; JCLEAR LEADING ZERO FLAG««;

03AE 2E C* OE tD *5 *63B 4 BB CB *3
03ft 7 Efl 11 00
03BA &B 54 OO

3R D I B Q B 0 0
0JC 6 BB DA 60
03C3 Efl 05 0*QJC 6 04 3D
P 3CB FS CJ. 00

pvha r?
? fLb -ChaCj- tiffmas tht athar stuf f
3 abo r t

LIFLGrO
bXplQOO iFJIXHT 1000 'S DIGIT
DIGIT
bar t IflO
DIGIT
DKplO
DIGIT
a 1 p k Q 1

n rPC

0V
5 ? WfV

CALL
t ETCHV

CALL0331 2t SB 11 40 65
0326 B9 CW 00
6329 E & E 4 01
0 3 2C 59

32D 75 l(i
0 J 2F B 3, C 3 oa

W D B R K i bX , NEJCTf
CVpl l
CON PR

MV
av

CALL
\ *V

fDQFS TKIS ENTRf NATCH MEJTF QME7 CALL
a d d TGET I ' e DIGITc i

JNE OAPRWT
bx , 2

f H O, P H I M T I T
t S K I F , £ LtKE HIGHEST EXTENT C0AES

LAST W LIST

JHP
add t

C P J C A B A O O O O
DICE FT F3
D5D 0 04 30

DIGIT: dx ,0 p l n i t h i e r d+F d i v i d e n d
jdlvldt NX by digit vetue Idr ^ Mts radr]
jcurvMrt to A6CII d L q i t

mev
d i vCD 0 3 3 2 2C B 3 1£ 4 O S

0337 2E FF fll <2 Dj
h*t e tTV

f l i t
HEXTTjb i
CQUMT .* COUNT LOHH add M1f * U “

4



i Q 4 5A E f t 5 1 F F P f l T F R E j C A U. E C F R7 -r P H I B T K F R E E0 3D 2 3C J f t »1 p I E R r J D I G I T? 0 I 5Q BA 36 & 4 d r a f f s*! T O T H S 4r j -i.iO o 0 3D 4 ?5 1 5 J W 2 D K W E ;H D F T Y P C i r C 4 S t) A l 03 . c l rPRINTIQVO 01D 5 JE AO 5-0 05 a1 i LI £ LG £ L E A D I N G E E R O ?EGV
0462 E d C9 no CALL B D C SJ S E* H 4 C D if l l ,*1t«t «465 E9 C4 GO J H P E X I T *ALL DOM E ,.r H ETUEIH TO CP/*iB l D C B G J B a l # ' n

G 3D E 7 5 1 2 JHZ D I G P R ; P R I N T D I G I T
0 -f l t S 2 0 l A 2 0 5 4 E F 7 4. T0T N S1 D B 1 i T o t a l o f S0*6« 2E A0 4? 0 5 a l j S U P S P C ,- C E T S P A C E S U P P R E S S I O N F L A GIMV

5 1 C C 2D 6F B- t 7$R J C4 E l 4 C D a1,a I 3 S E E I T P H T H7I H G P I L E T O T A L St e a t 2 4LI JE G 74 GD J l D I G H P J T£S P D O N 'T G I V E L E A D I N G S F A C E S
D 4 t H D f t N A M T O T H5 1e g uD I E S S 3 2 3 *1,*B O V

0 4 7 5 t f l 2D 6 9 6E 2 0 J4 T0T#%5 2 D U ' hi in S '0 1P A E f t 0 6 J N F S D I G P R j L E A D I M E J E J I O. T , P A I N T S P A C E
0 4 7 B 2 0 6 6 6 9 6C 6$ T J T O T H5 3 D B * f i l e s K i t h Si 20 77 69 74 6ft 2D0 3 E C J E C f t 0 5 0 0 5 F F 3 5 I G W 2 : L2 F L G , Q f f h 3 S E T L F A t j b i G Z E f t U F L A G S O N E X TB -V-V

2 4Z E R O P R I N T S 0 -4 0 « S B 2 0 7 3 7 0 6 1 6 3 T C T N E 4 * A spec* rega in ing.S 'DSP 3F2 E B B D D D DIGPR r ca l l T Y F C ? AMD PRINT OIGlT 6 5 2 0 7 2 6 5 6D 6 1D3P 5 B p C 2 D I G H P : 4* f '3* j a r t u p r e a a l n d a r f f t i nex t d i g i taaw 6 9 f t E $9 5 5 6 7 2 E0 3F 7 C3 ( v t 24
H i;5h o w T.f i U l *p a d » a n d f i l e s u s e d FENCE 5i I t W I D E0 3 P8 2 6 C6 G£ 4 7 U S D D P R T O T L; S U P S P C .f l f S U P P R E S S L E A D I N G S P A C E Sn aw 3 4 & B E f t 0 3 D O C A L L S P A C EI N T O T A L S ENOIFQ 3 F E F. f t 0 7 0 0 CALL C R L F ;NEVf LINE 1 WITH PAUSE IF NECESSARY 7 04?E B0 lA a J L .D E L I K |F£9f C K C H A R A C T E RD G V3 0 4 A0 E f t f t? 0 0 C A L L TYPC ; P*I W T I T, F A L L I N T O P A C EI F *:D E

0 4 0 1 B A S S G 4 d X *o f f f l e t T Q T M E l r P R I N T F I R S T P A R T O Fn f l v G 4A3 B D 2 0 S P A C E: a l , 1 *f r iovT O T A L M E S S A G E
fE N D I F c h a r a c t e r 1A AiType;
tI F NOT WIDE G 4A5 i’ T Y P C ; F U S H C KdK .ofJsBt TOTHKl ^l ; Pf t 3 NT FIRST PART DFrav 04A6 S2 P U G H d K

T O T A L F.E S S A C E 0 IA? 53 p u s i i t *E H0 1F O4A0 5 6 p u s n s i
i D 4 A 9 B A D O d1 r a1 FUE # bdf.s Ci l l f t , tha t's wha t they' re the re Torm o v3 4 D 4 3 1 0 9 c l ,PRINTrr.av 0 4 A f t B1 0 f t c l tdco-n l -am o v0 4 0 6 E H 2 5 0 3 C A L I 9 DCS 04 A & E0 7 C ti l l e r a 1 1 b d o SD f l & g i t A l 39 05 0 3 1 j T O T S I I r P H I N T T O T A L K U S E DM D V 0460 5t £ lp*p0400 EB SE St CALL D F C F R T D 4B ] S B b xPDFoa iD aA 75 04 d i.t i f f i a t T C T W E 2|N C A T F A R T o r M E S S A G En w D 4B 2; £A P O P d j e•j f l1 3 3 1 3 3 =1 , P R J H Tn o v 0 4 9 3 5 9 P O P C K3*15 Ef t 16 01 C A L L B D C 9 0 4 6 4 C 3 R F T3416 2t Al 30 05 a* r f O T F I LB r j v ? P J H N7 C t t J W t O P F I L£ 5 r041C f t B 6F Ft C A L L D E C P P T D 4 B 5 A C T K F t i T: l c-d = a lQ f l i F B A 7S 0 4 dS(,nirfaeC TQTHSJjTAIL OF MESSAGEB O M D 4a 6 £6 £ C F F C A L L TYPC0 4 2 2 B L 0 9 c l , PRINTn e v 0 i!l 9 E 2 FA ] &*p T i r P C i T3424 £9 G7 DJ C A L L & DOS 0 4 9 f t C J R E T0 4 2 7 u l i B c l # G A L L O CM O V S G E T A D P P E S S O F r

A L L O C A T I O N V E C T O R r F e t c h c h a r a c t e r f r e m c o n x a j* ( w i t h o u t
0 4 2 9 0B p u s h

i n t
s a a v e o u t tsa s r0 4 2A C D E f l 2 2 4 ; r e t u r n t-K-e f f a c e A L V, *s« s e g m e n t A L V 0 4 3C B i 6 6 C.I N P U T; H & V U l r d f i a n S f l0 4 2C 2 = f t B I d 3 5 0 5 d z , B- L K M A Xl»5V T I T S L E N G T H 0 4 B E S O F F i t .OffhM O V

0 4 3 1 4 2 I nc <SK D 4 C D E E E f t D O ce11 B I C E
0 4 3? 0 9 0 0 0 0 U F,0 J I N I T B L O C K C O U N T Tt i Q D 4C J 2 1 ? Fn u v a n d a l * 7F H:

0 4C 5 7 4 F 5! 3 » CINPUT
0 4 3 5 5 3 G& P f t r T ; P U S H bs ;S A V E A L L C C A D D R E S S 0 4C 7 C3 R £T
0 4 3 6 2 6 6A 0 7 a1 j e f t • [ b x 1 r0 4 3? & 3 C f t E« 3 , 6 j f i E T T C F R C C E S E R B L O C K S u 4 C E 2 E A f t 3 2 0 5I B V C f l L F: a l j L J N C N T ;CfVZCK FOP END OF SCRL-fiNM O V

04CC FT CO I n ci d l
0 4 3 3 D 9 C O S S F L U P i s h l a 3 . I 04CB JC ITitfb'T BIT a1 r LPScup
0 4 3B 7 2 0 11 j b NCTFRE 0 4D f l 7 2 O n J B N O T F.C S i S K I P *E S5A C£ I F M O R E L I N E S L E F T Q t f S C R E E W0 4 3 P 4 1 1 n c Q 4 t>2 B A F I f t4 dK ^ o f f s t t E0SNSS ?£A¥ WE " HE PAUBTHg FGR INPJTc z m o v

0 4D5 S I 0 9 c l fPRINTi
B4 4 D 4 A MDTFRE ! d i e r f x j C O U N T D O H l f l B L O C K S Q 4 3> 7 E f t 5 4 D O C A L L S M S
D4 I1 7 4 E B 0 4D A E E P F F FJ 2 ENTAILC PiJUlT IF OUT or BLOCKS CALL C I K P U T J W A I T F D H C H A H .0443 FE CB d e c b l 0 4.DD B- C DDJCOUNT DOWN 8 a ITS * 1 ,0 j S E T U F T G Z£R Q L I N E C O U N TBIDV
0 4 4 5 7 5 F4 2*1 G S F L U F ;D D A N O T H F B f t I T i
0 4 4 7 5 F t P O P b* 0 4D F 2E A 2 3D 6 5J 3 U M P T O N E X T B Y T E NOTEOSE mev L I J i -C i T T r a1 I S A V E K f t V i L I N E C O U N TD 4 4S 4 1 ]S f C b s ;O F A L L O C. V E C T O R Q 4E1 S O D U a i l , 1 3 i p r i n t er0 4 4? E B E1A J M P t G 5 P f l Y T F P R O C E S S I T 0 4E 5 E f t S C F F U l l l 77! t^C
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0531 07
0532 C 3

pop ASr i13, JO,1 (S t r ike t fny My Co co j i t inue ) $ h rott i t L 00 QA 23 S 3 74 7 2 EOEJIse
69 SB 6 *i 2 D 61 tiE
79 20 <B 65 79 20
7l 6F 20 61 6F 6 E
74 69 fit 75 65 29

Db !
t

IjTwporiTy storage nil
;

l
jl SHIFTS TO MULT BY 5EC/ BLJC
rSEC/iLK - 1
2 HIGHEST SLOCK I OH DRIVE
jHTCHPST FIL? I TR DIRECTORY
2 TOTAL El1E OP ALL PILES
2 TOTAL WUflBER Of PILES
jCOUNT OF LINES OH SCREEN
jPOIMTtft TO START OF NAME TABLE
jRErf TABLE ENTRY
; ENTRY COUNT
; I* TO SORT
; £MAP SWITCH T-DH EOtF- T
2 LEADING E -PJlCZ FLAG FOft DECIMAL RTW.

0533 00
0514 00
0535 <HJ 00
0537 flP , 00
OSJ$ 00 00
OS Jfl 00 00
051C 00
05 IE «0 00
0540 00 00
0542 00 DO
0544 00 00
0546 DO
05*7 FT
0546 90 00
054A 00
054B 00
054C 00 00
354E 00
054F 00
0550 00

0SS1

BLKSBP
BLKHSK
BLKMAX
DfSMAX
TDTSIZ
TOTPIL
LINCMT
TILOC
NEXTT
COUNT
SCOUHT
SWITCH
SUPSPC
BUFAD
SOPFK
U5ERHQ

TEMP
VERFLG
MPNFLC
LZFLC
ORDER

M 0
DA 024
CN 0i !
DWir oNCT WIDE

*],DRNAM
TYPC

i
WDftftlWT ; POV 0

DW 0JNP
DB 0ENPIF
W 0

:EWGaspare rautir.e for sort D
OH 0

0uw0510 se 37
P 512 EB 7 F 02
0515 F J AC
0517 C3

CCtiPFli BOV
PfH>V

*i # ibK ]
<ri ,2 lfc.n ]

re- p# n«jpG f l l f i l
ret

DB 0
DB orpH

BASE*# 013 i OUTPUT ADDS
1 SET TO "S ' TO ALLOW STS FILES TO F*TWT
2 CONTAINS CURRENT USER NUMBER
|SAVE DIR ENTRY

2 VERSION FLAG
rMP/R FLAG
tD WHEN PRINTING LEADING ZEROS
; ORDER TABLE STARTS HERE

i
DH
40 0!
d h 0i
dwpgwipp f t i i. t r i n the order table 0

0f
<ib 0SWITCH,1

6 x r [ b x ]
0R , 2 ( b*l
( bx| ,<Sx

;SH0« A FMAP WAS MADE0510 2 E C6 06 46 05 01 SWAP;
051E BB 17
053C- 6 ? 57 9 2
0521 S 0 17
0525 Cl

nav
ilav
xeAg
PCM

4b a
£EQU

J
j& DQSr a t
7

00 D1
DD02
0006
0009
CODE
0QOC
OOOF
0010
0011
0012
0019
0010
0P1F
DO 20

RECUR
W IRCHR
DCOHIO
FEINT
CONET
SELQ& JC
FOPtW
PC LOSE
F&RCBE
rsftcmr
CWDSA
GALLOC
CURUFB
CIIVIUSR

1 jR£AE CHAR FROM COMSOLE
fWRITE Cttft TO CONSOLE
/ d l c t c t »n«4lt l/o
f PRINT CONSOLE Bvrr
;CHECK COMB ETAT
I SELECT DISK
I DFFB4IQT POUND
t

TQUError exit
2EQU

EQU 6d* ;GET HSG0526 5A ERXIT; POP
00 9

11ECOcl , PRINT0527 B1 09 ERXITlt eov
14EQU

EOU 15BEOS 2 P6P FORM REQUESTED FUNCTION0529 E 9 02 oq ALLSL CALL
1 6EQU

( f a l l in to ex i t ) IT *EQU I -
EOU IB I

052C il Q& EQUEiIt - *11 4en« , r**tcr# 75 /GET CURRENTLY LOGGED DISK NAME
;GET ADDRESS OF ALLOCATION VECTOR
iGEt CURRENT DISR PARAMETERS
IGET CURRENTLY LOGGED USER NUMBER U.I OHLD

I77EOU
Mcl , Q 2 e x i t i s v i a BUGS C a l l 0 EQUHIT; MOV
12Egur

jpfeiarv# •• thru Mot call
; Cll1 Woa B066 atyl*

BDOS l push057E 05
0S 2F CD £0 •a

Jnt 224 END
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The TEC-86 16-Bit Computer System
Chris Terry

The TEC-06 computer system, manufactured by TecMar
Inc,, is a general-purpose microcomputer system using
the new Intel 8086 18-bit microprocessor, The rugged
metal enclosure houses a heavy-duty power supply, an
S-100 motherboard with twelve slots, and two Shugart
SA8Q0B '1 floppy disk drives.The basic system is supplieef
with:

settings are defined as "Open” or ''Closed'1 according to
the marking on the switches , and there are clear
statements a$ to whether a switch closure represents a
1 or a o on the associated line.

The theory sections contain enough detail 1o clue in a
person who already has a fair amount of hardware
experience,and are enhanced by simplified logic diagrams
of functions that might otherwise be difficult tounderstand.
This i$ a most welcome change from so many ether
manuals where highly detailed and dense descriptions
refer to equatry dense fold-outs, with no clue as to where
in the drawing to took.

TecMar is tobe congratulatedon these manuals. They
have obviously hired professional writers and given them
reasonable time and budget to do a first class job. The
language is just informal enough to be readable without
losing exactness, and clarity has been made a prime
goai.
I found only one typographic error {the notorious

“intergrated" chios, which conjures up visions of elves
diligently grating cheese into the inter-chip spaces). And
only one factual error —which in any case is not calami-
tous— the I/O board manual calls out RS232 signal levels
as -I- 5 to +15 volts for a Mark {1) and -5 to -15 volts for a
Epece (0) . In fact, the RS232-Cspec defines the signal
level limits as 3 volts to 25 volts in either direction
relative to signal ground; the positive level is a SPACE
(0) for a data line and ON for a control line, whereas the
negative level is a MARK (1) for a data line and OFF for
a control line.

•CPU board equipped with an Intel 8080 microprocessor
running at 5 MHz (4 or 8 MHz options available}, an
8259A priority Interrupt chip, and power-on jump
circuitry;

I *32K of 300nS static RAM on two 16K boards,
expandable to 1 Megabyte; available as an option is a
Single 64K dynamic RAM board at the same price asr four 16K boards.

*PRQM I/O board equipped wih two 8251A serial
ports capable of handlingsynchronous or asynchronous
RS-232 data links at transmission speeds of up to 19,200

> baud, an 8255 chip that provides 24 lines of parallel I/O,
and sockets for 2K x 16 of PROM;

•Microbyte single/dual density disk controller, based
r~ on the NEC 785 LSI controller chip and capable of‘ supporting up to four drives.

The price for the basic system is $3990; additional
16K memory boards are available at $395 each.

;

Hardware Documentation
The manuals supplied by TecMar for each board in the

system are very good. They supply complete logic
r diagrams which, though reduced to half the original
' size, are clean and readable, as regards both lettering

and layout. They are also split into convenient one page
chunks, each of which contains one or more complete
functions;connections that have to cross page boundaries
are brought to the loft or right edge of the diagram end
are plainly visible Pin connections and cabling to the
outside world are clear and have text clarifications where
necessary. On-board jumpers to select options are similar
to those found on disk drives—contact pins which are

,— connected together byJumperconnectors in plastic covers,
> The placement of jumpers is both described and illustrated

for each option, and ihe user should have no difficulty in
setting up or changing the lumpers correctly, Switch

“ l 82

,

Th* Software
Software to support the TEC-86 consists of CP/M-86

from Digital Research. Inc., and Basic-86 from Microsoft,
Inc.TecMar alsohas Pascal/M-86 from Sorcim available
as an option. Mention is made in the PROM I/O board
manual of a system monitor for which the PROM sockets
are intended, but this does not appear on the current
price list. The PROM in Ihe evaluation system contains
the CP/M-86 bootstrap and disk primitives, but no monitor
accessible to the programmer. It would not be necessary,
since the CP/M-B6 DDT is perfectly adequate lor this
purpose.

I
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1 CP/M-ae
This operating system is functionally equivalent to

CP/M Version 2. X for the 8080/Z80 systems. The
differences are due mainty to the use of separate memory
segments for code, data, and stack , and the addition of
function calls—CP/M-B6 has 59 function codes, compared
to the 36 of CP/M-80 Version 2.X. Page 0 is used for the
same purposes as in CP/M-BO , but the operating system
is usually loaded at 400H. directly above the Interrupt
locations. You can , however , change this location.
Relocatable transient programs load above the operating
system, starting at 2AOOH. Unlike CP/M-BO, CP/M-88
does not use absolute locations for system entry or
default variables; instead, entry to BDOS takes place
through a software interrupt , and entry to BIOS is by a
new function call. Most of the new function calls are
related to the allocation or releasing of memory.

Because of the additional BDOS functions and a larger
BIOS, CP/M-86 is too large to fit on two single-density
tracks, though it fits comfortably on two double-density
tracks If single-density is used, the bootstrap loads onry
the cold-start loader;this in turn loads CP/M-66 from the
file area (not the system tracks). A warm start is somewhat
simpler than in CP/M-BO, since you are not required to
reload the CCP and BDOS- Further, relocation of the
system is somewhat simpler because relocatable code
is used. Thus, there is no MOVCPM utility; the only
change is to the cold boot, telling it where to start loading
the operating system.

The standard system supplied by TecMar is configured
to run in a 64Kbyte memory; however, the distribution
disk also contains systems to run in 32K or 96K.

that I cannot think of Just how the manual could be
better organized. I suppose you just have to read and
read and read until you know it almost by heart, and then
your brain goes "Clickl" and the pieces drop Into the
places in your brain from which you can most easily
retrieve them, Perhaps an Index would help?

I

Performance
For me, the TecMar systemhas behaved in an exemplary

way. I unpacked it, spent three or four hours with the
manuals, plugged it in, connected a Lear-Siegler ADM-
3A terminal set for 19,200 baud { as instructed) , booted
up, and away we went. Operationally, the instructions
were clear and simple. Except for copying single-density
Basic-86 to a double-density working disk, which gave
me a little trouble at first , it 's Just like running CP/M 2.2
and Baslc-80,

I have not yet found a huge increase in speed, but that
is because I have not yet gotten to any real number-
crunching in ABB. Basic-80, as I understand, is a simple
translation of the interpreter from 8080 language to
8036 language, without optimization to make use of the
special features of the 8086 CPU and architecture. Thus,
when I loaded my Basic program for testing sorting
routines, the interpreter (which runs on a 5-MHz clock)
executed Bubble, Heap, Shell-Metzner, and Quick sorts
in a shade less than half the time It takes on my 2 MHz
8080machine using Basic-80. For 200 random numbers,
the Bubble sort took 148 seconds instead of 310, Heap
took 32 instead of 67. Shell-Metzner took 34 instead of
71. and Quick took 17 instead of 34 (average of three
runs each). But l suspect that a Z6Q running at 4 MHz
would have done nearly as well.

However, I am sure that the speed advantages will be
seen when there ismore software around that is optimized
for the 8086, A nice screen editor like Wordmaster, for
example. ED is for the birds unless you still have a
Teletype, and I am thankful to hear that impending CP/M-
80 Version 3.X will have a screen editor. If an 8086
version also appears that uses*’the magnificent string
handling capability of the 8086, it will probably be a joy
to use.

;

5

CP/M-80 Documentation
As the Duke of Gloucester remarked when presented

with Volume 4 of The Decline & Fell of the Roman
Empire: "Another damned thick, square, book ! Always
scribble, scribble, scribble! Eh!Mr. Gibbon?" The TecMar
system documentation consists of a six page leaflet
describing how toboot up the system (simplicity itself—turn
on power, hit RESET, put the disk in the A drive, and
close the doorl), how to format disks for single or double
density, and how to copy the system tracks, for which
TecMar has provided utilities to suit the Microbyte
controller and formats.

Digital Research has been (necessarily) more lavish.
In addition to the Introduction to CP / M Features and
Facilities, The CP / M 2.2 User's Guide, andThe Ed User's
Manual , which are standard for all versions, there is a
huge amount of completely new material. The CP/M-86
Reference Guide has 138 pages, The ASM-86 User's
Guide has 76 pages, andThe DDT-86 User's Manual has
19 pages. The CP / M-86 Reference Guide is , like most
Digital Research manuals, a tough nut to crack. All the
required information is there, but it’s hot always easy to
find.The definitions of BIOS routines and BDOS function
calls are easy — they are presented in order, concisely,
and reasonably clearly. It 's the mass of other Information
that causes me trouble. I wish 1 knew why. I cannot
complain that the manuals are badI y written or disorgan-
ized. Individual sentences are perfectly clear, and there
is organization. But it always takes me more time than i
like to find what I am looking for. What is frustrating is

:

I

Conclusion*The TEC-86 is rugged, easy to get going, has given
me no hardware problems and only minor software
puzzlement (I didn't read the manual carefully enough to
start with). A price tag of $4600 [which includes 64K of
RAM, CP/M-B6 and Basic-86) is probably too much for
the average hobbyist. But for a small business or a
professional user it will be extremely good value, once
the software starts being available, And don't forget that
there is much more available right now than you might
think —you can run any existing Basic-BO program on
the 8088, provided that you save it on a single-density
disk as ASCII source code. As you may have gathered, I
like TecMar's product and their hardware manuals. I
wish I could afford it for myselfJ

I

>
i

i

5: ;

Available from: TecMar, Inc., 23600 Mercantile Rd„
Cleveland, OH 44122, (216)382-7599.
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Software Directory

program library, and latei liftkec with
assembler or Pascal programs In addition.
Fortran programs are directly callable from
Softwork s AlphaAPL language or from
Basic . Floating point hardware provides
the user with 11 digit accuracy
Releases; April 1901
PHpp:$600
Included with price: Language, documen-

tation, sample programs
Where to purchase It:

SoMworks Limited
607 W, Wellington
Chicago. SL 6065 ?
(3121327-7666

Program Name: ABSTAT Language;Assembly
Description; ACCESS/60 is a high-level,
non-pnogrammer on-anted system (or report
goneration, data entry, tile update, reorgan-
ization and maintenance, statistical tabula-
tion, and applications development, (tshigh
level -funtionality is oomparabte to the RAMIS
system on IBM ma.nframes. tn addition to
functioning as a self-contained system,
ACCESS/SO will produce reports from any
external tile stored in ASCM character format,
including Basic and Fortran files.
Price:$795
Included with price; diskette containing
program and sample applications; User's
Manual, 3 copies ol Command Reference
Card
Author.Friends Software. Inc.
Where to purchase ll:

Friends Software
2020 Milvia Street. Suite 400
P.O.Box 527
Berkeley. CA 94701
( 415)540-7232

Hardware System: Any CP/M computer
Minimum Memory Size: 48K
Language; Pascal/MT+
Detcriptlon: ABSTAT FS an interactive sta-
tisticspackage. Commandsincludemultiple
IInear regression, analysisof variance.,cross
tabulations, bargraphs,.scatter plots, means
tests and many others. Flexible data mani-
pulation routines allow ful! data editing,
sJ>setting, appending, and ASCII ftla transfer
with straightforward algebraic equations.
Up to twenty variables are accessible by
name or number. There are facilities lor
writing formaI reports and automatic ha teh
processing from a command file. A help
command is also provided.
Release;October 1901
Price: $ 490
Included with price: An 6" single density
disk and 105 page manual.
Where to purchase It:

Andarson-Betl
2916 S. Stuart St.
Denver, Colorado 30230
I303J936-3859

PfCSram Nama: APL
Hardware System: eCiQO/fiCiEEj/Z&S CP/M
Minimum (4*mory SIZB: 44K
Dascrfption: Implementation ol most cl (ha APL
lunctions and lurictions of furl APL. Including n-
dimensional inner andouter product, reductim
compression. general transpose. revaraHl, laks
drop; execute and lorma;,system functionsard
variables. System commands Runs in eithET
ASC II Or bit-pairing A^C N-APLcharacler sets.

Can run with user-supplied I/O drivers. Sha'sd
variablemechanism allows CP/Mdisk I/O Uaes
Abnanrs descriptor calculus snd snared data
storage IQ save memory space and execute"1
time. Comes wi1h optional driver program f°r
video display with programmable character
OanerattH.
Release; October lf!8D
Pflear $350 (NO residents add 5% sales 1ai)
Included with pries: CP/M disk and User*Manual
Author; Erik T. Mueller
Where to punches* il;

Softranics
36 Hpmeslaad Lane
fioo-sevek , NJ D8555

r
jr
r Program Name- Alpha APL Version 2.0

Handwore System: Alpha Micro
Language: Assembler
Description: implementation oi APL lan-guage functionally compatible with large
mainframes. Runs as a multc-user system
Has system variables, system functions, I-beam, component I/O and other features.
Runs under Alpha Micro operating
system. Can be used with either ASCII orAPL terminals. Assembler subrontires can
be called directly Source code for many
external subroutines and assembler sub-
routine development aids are included.
Release: November 1980
Price: $500; manual $25
Included with price; Disk and users
manual
Where to purchase ll:

Softworks Limited
607 W. Wellington
Chicago, IL 69657

Program Name ; ACCOUNT81
Hardware System: Alpha Micro System
Language: AMOS operating system
Description: Provides accountants with a
full inventory of reports and bookkeeping
records: chart of accounts, balance sheets,
income statements, income journal regis-
ter , adjustment journal register . G/L. work-
ing trial balance, comparison reports,
check register,master payroll report, gen-
eral ledger, employee list. 941's. W-2 s,
cover tetter, check writer and more. Has
specialty designed input routines that
reduce operator fatigue through the use of
formatted screens (menus), protected
fields and automatic repetition of appropri-
ate data. Smooth, error-free operation is
insured by file verificationroutines that efta-
play all incorrectly entered transactions.
Release: February 19B1
Price- $1995, updates $295/yr.
Author: Skill Services Inc. ot Miami, Fla.
Whore to purchase it;

Pony Express Services
10D West 57th St.
New York. NY 10019

r
n

ProgramName. APL Version 2 '3
Hardware System. CP/M system
Minimum Memory Size' 43K
Language: 8060 Machine Code
Description An APL impIsmselation
having most ot the lunctions and opera-
tors ol full APL. including n-riuriension&l
inner arwj outer product, reduction, com-
pression. general iranspose. reversal,
take. drop, execute , lornrat logarilhm,
exponential power, and the circular
lunctions sine, cosine, tangent and ar-
ctangent It has system variables, system
functions and shared variables forCP/W
disk I/O The interpreter wiir run in ASCII
using CP/M standard I/O In addition, it
supports typewriter and bit- pairing
ASCII-APL character sets and can run.

r
r

Program Name: Alpha FORTFtAN
Hardware System: Alpha M.crof 16-bri)
MinimumMemory Size: 32K user memory
Language:Assembler
Description: A mufti-user Fortran 77 imple-mentation that has mainframe fealures. The
compiler produces actual assembly ‘anguage
code, not pseudo code, thus allowing Fortran
programs to execute many times faster than
Sasic. Compilations can be stored into a

if;r
Program Name:ACCESS/00 - Information
Management System
Hardware System; CP/M Operating
System
Minimum Memory Size: 54 K +

! n .: :

• r—1
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with user-supplied I/O drivers. A driver
: for a video display with programmable

character generator is included. SOFT-

ROWICS APL uses Abrams' descriptor
i caktulus and shared data storage to save
) memory space and execution time
j Release . Available now
[ Pries: *350
1 Included witH price: CP/M disk. 112
; page usemanual which includes an APL

tutorial
1 Where to purchase It :

Sottronic3
36 Homestead Lane
Roosevelt NJ 08555

transaction proof listings with checksums,
totals by transaction code and many other
features BILLING requires the ENTRY,
EDIT, UDE-SEL, UDE-FRT, MENUU and
SORT application utilities.

Rtl««s*: Available now.
Price: *195; License Agreement Re- .
qHired
Author: The Software Store
Where la purchase It;
The Software Store
706 Chippewa Square
Marquette,Ml 49855

ProgramName: BOB ECompllar
Hiref war* Syitim; Anything supporting
CPi' W
Minimum Memory Slia : 3SK pr morfl. . .lh*more, Ih* better
Language: BOSOMaehln* cadelor 6080 iand
ZBO'a
Deacrlplion: Compi I BS good Subset cl
UNIX c dlneclly into iwlatalabl* load
medutes ; * tinker Is provided ID create the
.COM tile* . Emphasis on apead and slmpli-
city of compilation. The “0“ language is
aesthetic ana concise—very powerful, yel
relatively "low leveF." allowing the program'
mat to do just about anything. Tha compiler
has bsen fatally englneerad to interact and
ca-sxlei with CP/ M . It i* comprised of two
main segment*, each about 10K , Which
apsrsle in saquence to do a compilation,

inslanl support Is atwayiavailable by phone
or mail from tha author. No elaborate
11 seensing 05 required.
Daluie: Currently available
Price: 1125 .00 ($20 Tor documentalIon
alone).

Included with price: Compiler, Linker,
Library Manager , Libraries containing over
75 utility end Standerd I / O Functions , ever
1 50K of sample soorcaa, utility programs, a
telecommunications program and more.

Author Leor £olm?n
Whirs io porch*** U:
Lileboal Associates
3240 0roadway
Nsw York, NY 10024

t
*
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Program Nemo: BPSXREF
Hardwire System: CP/M with Microsoft
Basic-80 v5.x
Minimum Memory Size: 48K
Language: Machine Code
Deecflpdon;BPSXREF isa listing and cross-
reference generator for Microsoft's Basic-

60 5.x language, It produces a formaitad
program listing end alphabetized list of
program variables and functions cross-
refereneed to the line numbers where they
are used.

The formatted listing allows lor page lilies ,
page numbers and skipped lines for added
clarity in program documentation , Options
anew user fo decide whether he wants a
simple listing or only a detailed cross-
reference, or some combination of listing
and cross-reference.

BPSXREF operates on ASCII formatted
CP/M files as produced by MBasic’s SAVE
command with the 1 A" option or text editors
such as ED. WORDMASTER and MLNGE.

This is same file formatrequiredby Microsoft's
Basic compiler, BASCOM.

Release: September 1981
Price: *124
Included with price: Disk and documenta-
tion.

n t
Program Name: Apparel Management
System
Hardware System CP/M 4BK, 2-8'

^ Drives
Language: CBASiC-2

j Description; This system is designed to
help management make decisions about

I their stores. Items to reorder that will stilt
1 make the season, items to be moved

Irom one store to another and items to
be marked down are some of Ihe daily
tools provided. A detailed inventory re-
port by departmeru shows inventory in-

] formation (units, dollars in stock, etc. )
and monthly sales information, A month-
ly analysis is done by store/efepartment
showing sales, COGS, profit. annual in-
ventory turns , stock to sales ratio and
sales compared with Cudgels, The an-
nual report follows the key mothly analy-
sis figures for a year , again lor your com-
parison abilities. Other major reports in-

;. elude daily sales by department, yearly
budgets and physical inventory taking

\ streets.
1 Release: Available now
i Price. 1960.00
S included with price: User documenta-
! bon, SI programs warranty
j Author : Keystone System, Ino
5 Where to purchase it:

KeystoneSystems, Inc
P.0 Box 787
Spokane. WA 99210
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iP : Program Name: BEEFUP

Hardware System: Dual Drive CP/M with
132 Col. Printer
Minimum Memory Size: 48K
Language: CBasic2
Description: A cow/calf herd-management
performance data system, providing two
constantly updated reports. Cowprint
shows each significant item of data on
every calf of every cow currently in the
herd ( 9&9 max), with calf ratings. Lifetime
cow data Isat your fingertips, at the office
or in the field, in seconds! C&f print shows
cumulative calf data 11300 males, 1000
females per disk ) with ratios Oy sex and
year, plus herd sire summaries and
ratings.
Release: October 1980
Price' *350: Manual only *20
included with price: Disk and manual
Where to purchase El:
St. Benedict 's Farm
Box 356,
Waeider T* 7&9S9

fj

n 82 Woods End Rd.
Fairfield, CT 0643G
( 203)254-1659

dr
err
rs ProgramName: CATALOG

Hardware Bystem: CP/M system with two
8 " disk drives
Minimum Memory Size: 24K
Language: Machine Language
Description:CATALOG builds and maintains
a compressed mastsrdata base containing
Information relevant to each fife on each
disk- Generating and updating mis data base
requires only information regarding what
disk drive lo read and what ID number to
assign to me disk. CATALOG also permits
users to enter short notes for each file and
disk In data base . Data base query by
filenames, Mistypes, "wild cards, " partial
filenames or disk numbers as search direc-

tives,
The information displayed or printed by

CATALOG shows the date they were last
entered in the data base and the space
Used. Filedisplaysinclude filename, filetype,
user number, system status, read-only status,

file size, disk number containing that file
and user-entered notes . A quick summary
of al I disks >3 also avallable which Irscludes
disk number, date last entered in the daia

r ) Program Name: BASIC-PACK: Statistics Pro-
r grams

Hardware System: Run Minimal Basic
t Minimum Memory &lu: 4-12K , depending
1 on program

Language; Basic
Description: Contains 33 statistical programs
wniten in minimal Basic , The programs are
listed and documented in the book BAS/C-

PACK: Statistics Programs for Small Com-
puters. Most of the necessary statistical
programs are included for small samples.
Programs are available for descriptive
statistics, cor fidante intervals, t-test, chi-
square , and two-sample tests The book
contains a description a sample run, and a

l listing of each program.

| Fries: Book 116.95
j Author: Donnie Van T&sse.
i Where to purchase it:

Prentice-Hall , tnc.
Englewood Clitfs, NJ 07632

r-

Program Nonna: BILLING
HardwareSystem: CP/M
Minimum Memory Size: 52K bytes
Language: Microsoft Basic
Description: BILLING is an integrated
accounts receivable system capable of
managing a largo volume of accounts.

The balance forward method ol posting
Is used and supports four aging periods.

It supports multiple billing cycles, optional
interest charges, audit reports, batch
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base, space used and user-entered disk
dotes.
Release: October 1881
Price: $75 plus $2 shipping/handling. add
tax irtCA
Included with price: 8" Disk and Manual
Where to purchase It:

SRX Systems
2812 Westberry Drive
San Jose. CA 95132
[4Q8J920-9411

Program Maine: COMPRESS
Hardware System: CP/M
Minimum Memory Size: 16K
Language: 8080 Assembly
Description: COMPRESS is a group of lour
programs which perform data compression
on ASCII data. Thera are two .COM files
which will compress and decompress disk
files, and two .REL files which are in sub-
routine form and act on memory use. Com-
pression varies depend;ng on ttie contents
of the source file, but normaNy is in the
range of 30% - 60%. Works on all 7 b' iASCII data.
Release: July 1981
Price: ISO
Included with price: S'' CP/M disk with REL,
COM.and DOC files.
Where to purchase It:

New Jersey Software Services
6 Village Circle
Westfield,NJ 07090

usara of CP/M operating systems linking to
timesharing or other CPIM *yst*ms. Termi-
nal mode supports disk log Dpi Ion. Four rile
( raniter modes perlorm aule disk paging
without data loss , CflC-16 error retransmit ,
FOX no echo wait option. pOrt-pon I'FDXf
HDX modem. Local functions enable disk
DIR. read name, dalala , log In, plus control
character and console echo switch,
Release: Now
Price: $150 Source; $73 object
Included with price: Program and documen-
tation.
Author; Hawkeye Grad*Where to purchase It:

Hawkeye Oral lx
23914 Mobile St.
Canags Park.CA 91307

Program Name: CBS Vorsipn 1,1
Hardware System: CP/M system with 20QK
bytes of mass storage
Minimum Memory Size: 4 SK
Language: Assembler
Description: Customized accounting sys-
tems. including payables, receivables,
inventory control and order entry, are
provided through Ihe new Configurable
Business System. (CBS Version 1.1) set
up without using any programming lan-
guage, CBS can be used to define an
application such as an Inventory control
system by specifying master files to
describe the inventory, customer and
vendor f iles. Transaction filesara used to
describe specific activilies. ie„ purchases,
sales,etc.

A simple procedure provided by the
entry program is used to enter customer,
vendor, inventory sales and purchasing
information. After data entry is completed,
an update program processes the transac-
tions against the master files, updating
account balances and inventorydata, CBS
featuresa comprehensive report generator
for producing invoices purchase orders,
re-order reports, special reports, and
mailing labels.

The new enhanced CBS Version 1.1
Improvements include the capability to
produce and read ASCII data liles, thus
permitting external programs access to
file data for specialized processing and/or
preparing input data for updating CDS
files. Other new features include: Menu
Chairing lo enable the user to create a
"menu of menus", that permits one main
entry point to be used lor access to all
application routines: batched updating
enables the user to update a master data
base and create new recoids in master
files-including updating of external data
tiles.

Release: September 1980
Price. $395 with $25 lor updates; $40 for
documentation
Included with price: Disk with documenta-tion
Where to purchase H.
Lifeboat Associates
1551 Third Avenue
New York , NY 10020

Program Name : COMMON
Hardware System ;CPM 2 2 single density
8
Language:ASM
Description; COMMON uifilex creates for
the current USER a read-only virtual file
pointing into file*of USER u. Nowall users
car have access to ail the common utilities
without using up the disk in redundant
copies.
Release: January 19ftt
Price: $29.95
included with price. 8' ' CP/M disk with
A5M.COM and DOC files ,
Where to purchase IL

microMethods
Box G
Warrenlon. OR 97148

Program Name : COMSTAR OVERLAY
Hardware System: North Star DOS
Minimum Memory Size:32K
Language: Basic Compiler— Assembly lan-
guage.
Description: An overlay structure is nenv
possible under an extension to tin?
COMSTAR compiler for North Star Basic
An overlay differs from page CHAiNing in
that root program segment and selected
program variables can survive intact as a
new program segment is introduced. An
overlay structure allows very large program*to be executed and is also suitable for a
menu driven systeijiqiprograms, includes
a CP/M overlaycapability for those with (he
CQMSTAR-CP/M interface.
Release: September 1981
Price;$75.00 to registeredownersof Com-

Program Name: CQMMX
Hardware System: CP/M
Minimum Memory Size: 16K
Language: 8080 Assembler
Description: Menu driven communication
interface program provides links to time-
share services, computer bulletin boards.
Or other CP/M systems. File transfer
modes perform automatic disk accessing
without data loss when available memory
(determined at sign on) is exceeded. XON/
XOFF protocol implcmenled, with fuli
echoplex required from host using full- or
half-duplex modem hardware. CRC16
error handIiegprotocol isinvokedbetween
CQMMX-to-COMMX user links guarantee-
ing precise data transfers of any dala lype.
While remaining connected, a local mode
provides disk directories, rename, delete,
log innew disks,console echocontrol,con-trolcharacter display, andcreationola disk
log file for lerminal mode session record-ings, On screen dialing and mode select
re supported for those modem types.

Release:January 1901
Price: $250 Source, $75 Object
Included with price. : User manual, disk
$47.50 extra
Author : Hawkeye Grafix
Where to purchase it-

Hawkeye Grafix
23914 Mobile Streel
Canoga Park. CA 91307

star
Included with price:ModifiedCompiler, ant:
overlay support routines.
Where to purchase it;

A.M. Ashley
395 Sierra Madre Villa
Pasadena. CA 91107
( 2 t31793-5748

Program Name: CornstHr
Hardware System: Double or quad density
North Star System
Minimum Memory Size: 32K
Language : Machine Language
Description: Full compiler System for
North Stas Basic (type 2 f program-S-
Compiled programs run faster and original
source is protected, Variable dimensions
and disk fife numbers must be decimal
constants.
Release: December 1980
Price: $400
included with price: Documentation and
disk
Author: Alion Ashley
Where to purchase il:

Alien Ashley
395 Sierra Madre Villa
PHSdena, CA 91107

Program Name: COMM 4
Hkrtfwara System: CP/M and FtS-232 Serial
Pen with madam.
Minimum Memory Silt: 10K
Language: 8060 asMmbier

ascription: Provides a comprehensive
menu-driven ccunmunlcstkms package lor
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terminal and disk input/oulput, Disk contains
the compiler, built-in type and run-time
support library, stream abstraction, and
command line processor.
Release:March 1981
Price: S4B.50; manual only $10
Included with price: a " disk and manual
Where to purchaseIt:

Sofironies
36 Homestead Lane
Roosevelt, NJ 08555

Language: Compiled from C (9DS ver-
sion)
Description: Shows all differencesbetween
two versions of a printable file,such as a
source program. Ra-syrchronizes and
continues after reporting delations and
insertions. Comparisons are on a line basis,
bul you can specify the line delimiter and
a character to be ignored so that PCL
and other text block files can be compared,

As compilad. It can handle differences as
large as SK in tiles o( any length.
Release: Available now
Price: *20 {check or money order]
Included with price: CP/M COM and C
files or CUTS cassette or a paper listing.
Or send a Micropolis Mod II diskette.
Can arrange tor conversion lo standard
8' diskette for $5 extra. Modem?
Where to purchase:
Richard Greenlaw
251 Colony Ct.
Gahanna, Ohio 43230

Program Name:CONST
Hardware System:North Star & Apple
Language: Basic
Description: This program was written to
do quantity and sizing take-offs for residential
and small commercial structures. To operate
the program, the user has only to answer
questions concerning room sizes and type
of construction.
Release: July 1931
Price: S75; listing only *60.
Included withprice:Diskette, On-line Doc-
umentation, Support
Where toPurchase it:

Computing Interface
1910 Carnegie Lano ftc
Redondo Beach,CA 90278
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Program Name: Data Merge
Hardware System: CP/M Based orTRS-80
level I
Minimum Memory Slue: 32K
Language:8380 machine code
Description: Personalized form letters:
names, addresses,etc. canbe replaced by
entrieseither from a ma11 list fila or from the
keyboard: reports and manuals: Table of
contents and alphabetized index printed
automatically eliminating the tedious task
of manually changing page number; con-
tracts and specifications: Standard or fre-
quently used paragraphs or sections can
be storedindisk filesand inserted byname
when a documents printed;andbopksand
articles: Footnotescollected inthe textand
printed at the page bottom,chapters kept
in separate files and chained together
when printed,

Reives*:January 1979
Price: S195
Included with price: 100-page user
manual.
Author : M. Posehn
Where to purchase It :

MicroDaSys — Software
Box 36275
Los Angeles, CA 90036

n
i

r Program Name:DSC
Hardware System: CP/M with 8" drive
Minimum Memory Size: 24K (CP/M
System Size)
Language B080. B0B5, and 200 compa-
tible machine code
Description: 080 is a flexible and powerful
disassembler for 0000, 8085, and Z8D
machine code programs, It accepts a
machine coda program from disk or
memory and produces a disk file ol the
disassembled code using either the Intel
or Zilog
source file, D80 will produce a map pf the
object file, symbol table, up to four types
o( symbolic Labels, and uses the ORG,
EQU. and NO pseudo-opcodes, The
created source code is not held in
memory, therefore very large programs
can be disassembled Also, alt information
about a disassembly can be stored in a
disk file and then reloaded at a later time
lo pick-up where you left olf . Also runs in
interrupt and MP/M environments.
Release: November I960
Price: tSS.OOKJisk and manual) ; *75,00
[diskonly); *10,0O(manuai only)
Included with price: Disk contains D3U
with sample disassemblies end original
source code of an included utillly
Author:Dennis Gallagher
Where topurchase it :

DG Software
P.O. Box 1035

r ProgramName: CXagnOatlts I
Hardware System:CP/M 5" a fi"
Minimum Memory Size: MK
Language: Supplied os oCksol only
Description:Comprehensive set of CP/M com-
patiblesystemchecfc-our programs, f Irvdshard-
ware errors ii system, confirms suspicions, or
just gives system a clean bill of heaHti. Tests '

Memory,Disk,CPU (8oeo./aoB5/Z80),CRT, and
printer.
Release: now
Price:S5Q
Includedwithprice:Completeosar manualand
Ciscatte.

Author: SuperSaH Associates
Where topurchase it: Dira C11r'Om US or dealers
everywhere.

SuporSoft
Box 1028
Champaign, IL 61820

r
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Program Nome: D—Directory and Disk
Status.
Hardware System, any CP/M system
Minimum Memory Size:T &K
Language: BOBO Assembler
Desrlptlan: This program works with sin-
gle or double density systems on any
selectable disk drive. The directory is
presented In 4 columns sorted inlo al-
phabetical order [the number of columns
is equate selectable in the source pro-
gram). The firs! line contains the follow-
ing disk information: Disk;? Files:? En-
tries:? (? left) Space used:? K (? K left).
Release : Available now
Price: *40,00 Source *20.00 ObjSCl
included with price: Program and docu-

r Program Name:'DisAsmb
Hardware System: PolyMorphlc Systems
6813 single density
Minimum Memory Size: 32K [40 recom-
mended
Language: PolyMorphic Basic Versions
B08C thruC01I
Description: This program is an BQBGA
Disassembler which disassembles machine
language programs back to assembly
language. II reads the system library lile
lor system labels and creates other labels
as needed. It outputs to a file and produces
re-assemblable formatted Output with
SYSTEM labels.
Release: Available new
Price: *35
Included with price: Support programs
and data liles. Also includes a Bexidecirnal
dumper and some reference flies.
Where to purchase It:
Ralph E. Kenyon Jr.
145-103 S Budding Ave
Virginia Reach, VA 23452

r
Iowa City, IA 52244

Program Name:DATABS
Hardware System: CP/M 0"

Minimum Memory Size:40K
Language: 3380 Object Code
Description: DATABS was inspired by CLU
developed at MIT. It is a data abstraction
language suitable for control and systems
programming. The built-in types are boolean,
character, single-byte integer, double-byte
integer,and string. Data abstractions allow
the .mplemenlation of user-defined types
using a dynamic storage mechanism. Data
abstractions are a step beyond structured
programming. Programs created using
DATABS are easier to design, understand,

and modify. DATARS supports UMlX-style
command line arguments and I/O redirection

mentation.
Author: HawkeyeGralix
Where to purchase it :

Hawkeye Grafix
23914 Mobile St.
Caroga Park. CA. 91307

Program Name: OF
Hardware System. CP/M
Minimum Memory Size: 30K CP/M Con- Program Name:Disc-tionary

Hardware System:CP/M
, A stream abstraction allows Iigurationwith and
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Minimum Memory Slue:3IK
Language: ZSQ machine code
Description: High speed text proofreader.
A thirty page document can be checked
lor errors in loss than two minutes. Each
unrecognized word can be added to the
Disc-tienary, rejected, ignored etc . with a
single keystroke. Similar words may also
be listed. After proofreading,the Disc-tionary
leaves files containing the original ummarkod
text (BAN file), Ihe marked text , and an
alphabetized list of misspellings As dis-
tributed, nearly 50,000 words can be recog-
nized. and expansion allows up to four times
that many. Many options including automatic
suffix removal are available All functions
are performed by a single menu-driven
program for ease of use. Two free "bug-
fix' updates are included in the pnes.
Release. September 1931

Where 10 purchase it :
The Software Store
706 Chippewa Square
Marquette.Ml 49055

Where to purchase II:
Internalional Data Systems. Inc.
P.g. Box 17269
Dulles International Airport
Washington, DC 20041

Program Ham*: ErtCOde/DacoPe I t IL
Hardwar* System;CP/M 5" & S" dink}

Minimum Memory Size: J4K CP/M
Language: Supplied as ObjbCI only
Description: Completesoftware security system
(pr CP/M. Transforms data st-arad on disk into
coded text whichrsoompFotOly unrecoaniinbin.
Encode/decode Support* multiple security
levels and passwords. A uaerdeiinad combina-
tion (on* billion possible) is used to code and
dattxJe a Tile Encode/decode ii available in
two versions; Level 1 provides a leveled security
fnr normal use Level II provides enounced
security for the mast demanding needs
Release: Now
Prloa: &50/>10D
Included with price; User manual and diskette
Author: SupdrSolt Associates
When* topurchase it:Direct from us or dealfti*fivorywhHm

SuparSoft
Box te2a
Champaign. tL 61620

Program Name: Enhanced I/O Drivers
Hardware System: WordStar MOS or HO
izor
Language! 5000 Machine Code
Description: These enhanced 1 /0 driver
for NorthStar DOS(versons 4 & 5}.Lifeboat'
NorthStar CP/M Iversions 1 4 3. 2 3). aiv
UCSD Pascal ( version 1.5) are held tflstei
NorthStar DOS can now echo consol'
output to printer, suspend console putpu
until another key is pressed, and neassigi
console device. I/O drivers are availatH:

for serial devices. IMSAI's VIOC. Malibu'

100 ptidler, and a modem attached to ;

serral port with all remote I/O echoed it
the local console. CP.'M users now havei
full implementation of I/O byte, allowing
user to reassign console, list, and readei
punch to any of four devices such as CRT
printing terminal, high speed printer am.
modem. Includes ability to use NorthStai
computer as intelligent terminal which car
sand or receive disk files. Special suppon
is provided for IMSAi VIOC and Malibu
160. UCSD Pascal ( from NorthStar I can
detect which device is being used as console
and can detect if iMSAl VIOC is present.
Ralesso: Available new
Price: 55Q per driver
Included with price:CP/M disk
Where to purchase It:

Aardvark Computer Solul10ns
9434 Chesapeake Dnve 4121Q
San Diego. CA 92123
(714)292-8330

Price: >79 00
Included with price:User manual, a diskette
(manual available separately for S 15.0C)
Where to purchase It:

SteUarsoft Corporation
041 Blanchette Dr.
East Lansing,Ml 46823
1517)332-2453

Program Name:DOS/65 Prpgrgm Nemo;Energy Basic
Hardware System: CP/M 22 3; ID S.
Modem
Language: Machine Code
Description: Energy Basic is a high level
language designed to simplify implemen-
tation of energy management systems and
similar applications requiring monitoring of
time, elapsed time, temperature, kilowatt
demand, digital .nputs,and control of devices
based on such information, ft provides the
Basic language constructs including FILL,
FOR, GOTO, GOSUB, IF, INPUT, LET, LIST,
NEXT, CUT. PRINT,RETURN, REM. RUN.
STOP, WAIT, ABS, CALL, EXAM, INP, FIND
AND SIZE. Special commands and functions
Include MODE, SET. ANSW, ELAP, QRlG,
PSWD. TEMP and TIME. For example.
X=TEMP[0lsets X to current temperalure
at sensor 0: T-=TIME satsT to current time
of day: SET causes current time of day to
be set; ANSW places system modem in
auto-answer mode. CR 'G causes a data
communications call to be established tc
current Originate telephone number ;
ELAPfAl returns time which has elapsed
smee A was set equal to TIME, elq. Energy
Basic supports a primary system console
device, an optional system printer, and an
Optional origmate/answer modem. Energy
Basic is available as a development system
On 8" or resident On two 2716 type PROMs
for dedicated control applications. The
application progmm may aIso reside m 2716
type PROM The Development System
version of Energy Basic also supports the
following commands and functions: BYE,
LOAD, NEW. SAVE, and SIZE. LOAD and
SAVE retrieve and store Energy Basic
source programs to and from disk storage.
Release: January 1901
Price:$195, User's manual only 510
Included with price: Either 0 ' disk iP.'N
EB0B0) or iwo 2716 EPROMs (P/N EB01O )
and user 's manual.

Hardware System: TarbeK Disk Controller,
6502 CPU
Minimum Memory Size: 16 K
Language: Machine Code
Description: Disk operating system with
features similar to CP/M. in addition to
basic operating system, distribution disk
contains a powerful disk file text editor; a
disk based, two-pass assembler, a debugger;
a system generation routine and a number
of other transient utilities. Routines are also
included which show how te modify Pittman
Tiny Basic arid a RAM based version of
Microsoft Basic for DOE/65 including SAVE
and LOAD Of programs. Available with
several transient starting addresses ranging
Irom $2C0 to $2000 for compatibility with
AIM, SYM. KIM.TIM. OSI, PET, and Apple

Program Name. ENTRY
Hardware System CP/M
Minimum Memory Size 52K bytes
Language Microsof t asic
Description The UNIVERSAL DATA
ENTRY System provides interactive defini-
tion of data fiNS complete with CRT format
and prompts. Once defined, data entry
becomes a 'fill in the blank' operation. A
wide range of validity checks reduces
error to a minrmum
Release Currently available
Price: $195; License Agreement Re-
quired
included with price Oiskette manual, ex-
amples. support
Author The Software Store
Whore to purchase ii
The Software Store
r'06 Chippewa Square
Marquette Mi 49865

memory allocations
Release: January 1991
Price; $10O-5150 dependm9 or options or
special modes. Manual only >30.
included with pried; fl" disk and manual
Where to purchase It:

DOS/65
1363 Nathan Hale Dr
Phoenixvilie. PA 13460

Program Name: EDIT
Hardware System: CP/M
Minimum Memory Site- 62K bytes
Language. Microsoft Basic
Description Used with DDE ENTRY, pro-
vides fast and easyediting, insertion,dele-
tion. and searchs (or selected records. An
optional audit printout of edit changes is
provided.
Release: Available rmw
Price: >95; License Agreement Required
Included wilh price: Diskette, manual,
examples, support
Author . Ths Software Store

b Program Name: FORTH by Timm Engineer-
ing, Release 2
Hardware System: 8O/50/8085/Z-BOCP/M
or CDOS
Minimum Memory Size;24K
DnScripllon: Enhanced version or F1G
FORTH. A FORTH style editor with Iwenly
commands Is included, as well us virtual

]
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0575 Genesee Avenge , Suite E2
San Disao. CA 92121

the data structure* which can be handled by
HDBSire limited to hierarchies Formanyippti-
cation* a hierarchical system will suffice. A
limited read/write protection Is available in
HPB3 a! the data base hie level. HDBS is
designed tv use by hobbyists end application*proysinmara with relatively straight-forward
data representation ns- ada .
Release; Currently available
Price:5250.00 - $375-00 {Manual only:$35.00)
Included with price: 2G0 page user's Manual,
HDBS.DCs.Oita Definition Language ,HDBS.DMS
DataManagement System andasampleprogram
Author: Micro Data Base Systems
Where to purchase it:

Micro Cate Ease Systems
PO Box 248
Utayelte, IN 47902

memory sub-system tor dish I /O. The user
may also make permanent additions to the
resident FORTH vocabulary. A Z-80/3080
assembler is also included, allowing the
user to create new FORTH definitions which
compile directly into machine code. The
IF...ELSE.,, BEGIN...UNTIL, and BEGIN...
WHILE.., control structures maybe included
in assembler definitions. Other enhance-
ments include an interleaved dish for disk
access. A 1024 byte disk block may be
read or written in as little as 1/8 second,

Eight o( these blocks are maintained in
RAM lor immediate access and automatically
swapped with others on the disk as they
are needed
Released: December 1980
Price: $95. IBM compatible 8' SO disk {other
formats S110). Manual only: 520,applicable
toward purchase on disk. California residents
add 6% sales tax.
Included with price:CP/M compatible disk,
user's manual and shipping by mail in U.S,

Authors:Dr , Mitchell E. Timin, and FIG
Where to prucho $e:

Timin Engineering Co.
9575 Genesee Avenue, Suita E-2
San Diego. CA 92121
(714) 455-9000

Program N*m*: HAM Radio DX Package
Hardware 5yit*m: 808011250 8 Inch CP/ M
Minimum Mimory Silt:24 K
Language: Machine
Description: The Package provides op-
erating Information for ihe HAM DXer . Thla
includes directions (compass heading),
bearings (degrees!, distance (mllea, kilnmet-
ers, hops), and time differential |c the DX
station. A paginated listing by prefix la
produced. The programs are run on an
Interacttva basis, almply by typing the COM
file as a CP/M command. No RAM Is taken
by ihe data rile os the data J* called directly
from the disk. The data bast files can be
edited to any length by the user.
Release; Now
Price: 122
Included wllh price: .COM files, 370 country
data Hie. 50 slate data file, Improved
directory utility. All on 8 inch disk,

Aulhor: Ronald J, Finger
Where lo purchase II:

FICOMP
3017 Talking Rock Drive
Fairfax , VA 22031
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Program Naira: Information Master
Hardware System:CP/M Operating Sytem
Minimum Memory Slza: 32K
Language: Object program only
Description: Information Retrieval Program
handling a large body of static information
requiring flexible access, This is accom-
piished by creating a compact iridex to the
text tiles based on key words or phrases
designatedby the usar. Retrieved data files
may be created with any CP/M compatible
text editor or user program in a free form
format. Main program maintains a dictionary
of all kBy words indexed, and rapidly
searches the index on Boolean ( AND A
OR) combination of key words.The program
d rects the user to the disk containing the
data. Retrieved data can be displayed,
printed or written to another file. The system
is ideal (Or handling abstracts from scientific
literature, product literature, record and
book collections, correspondence, recipes,
and applications where data is not frequently
modified but a large base is required
Release: 1979
Price: S37.50 plus $1.50 shipping and han-
dling
Included with price: Instruction manual, 8"
or 5 1/2" disk containing program& sample
data base,
Author: William 0. Brogden, island Cyber-
netics
Where to purchase It:

Elliam Associates
24000 Bessemer Street
Woodland Hills, CA &1387
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Program Name: FORTH
Hardware System 0O8O/0O35/Z-8O CP/M
or CDOS
Minimum Memory SLii: 24K
Description Enhanced version of FIG*
FORTH for CP/M or CDOS users. Supplied
or CP/M format diskette, ready to run. A
FORTH style editor with 20 commands is
included as we :l as a virtual memory sub-
system or disk I/O These allow the user
to easily create new FORTH software
which is permanently stored on diskettes
then loaded when needed. The user may
also make permanent additions to the
resident FORTH vocabulary. A Z-6C/0C8O
assembler is also included allowing the
user to create new FORTH delinihons
which compile directly into machine code.
All Z-8G or 8080 instructions may be used.
The IF . ELSE . . . UNTIL, and BEGIN .

WHILE . . control structures may be
included in assembler definitions; these
wil!automatically compile into eppropria;e
machine coco. Other enhancemenls in-
clude an interleaved disk format that
minimises tha time required tordisk access.
A 1024 byte disk block may he read or
written in as little as 1 / 6 second. Etghi of
these blocks are mainiaineri in RAM tor
immediate access and automatically
swapped with others on (he disk as they
are needed. FIG FORTH was originally
defined by the FORTH INTEREST GROUP
and is very dose to the FORTH-79 inter-
national standard.
“FORTH Interest Group
Release' October 1980
Price E95 ISM compatible 8" single density
disk (other disk formats $1 1 0)
included wllh price OP/M compatible disk,
users manual sudable for beginners or
experienced users, and shipping
Authors Milcholl E Timin. ard FIG
Where to purchase it '
Mitcholl E. Timin Engineering Company

can
piole Program Name: HayesSys

Hardware System PolyMorpnic Systems
6813 singlo density
Minimum Memory Size 8K (uses system
RAM)
Language 808DA Machine Language
Dascrlplion HayesSys is a DC. Hayes
MICROMODEM 1DQ terminal operating
system consisting of (wo programs and a
modified version of the operating system
which aIlows aperation of the D C Hayes
MICROM.ODEM 100 board. The system
includes complete software control ol ail
parameters, auto dial, and allother features
ol the D.C. Hayes board except auto
answer. The system includes the ability
lo download to disk tiles and to send files
from disk, as well as the ability to log ihe
incoming text to i printer . Available for
Exec/ 78 and for Exec /33 (specify
whichI.
Release: September 1930
Price: 565 postpaid
Included with price. Installation instructions
& disk.
Where to purchase It:
Ralph E. Konyon Jr.
143- 103 S. Budding Ave
Virginia Beach, VA 23452
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Program Him*: INFORMATION MASTER
hardwire Sy*l*m : 8080 or Z-30 with two or
mors disk drive*Minimum Memory Six*; 32K
Language: CONVERS, A language similar to
Forth and Stole (note: no addition*! lan-
guage package le required to run)
Description; Information Master Is art Infor-
mation retrieval program for CP/M and
CPfM compatible 4l *k operating systems ,

The user creates Tree format text entries
using Ms familiar text editor. Batting olf
keywords or phrases with special character
sequences . The program scans this (ext,
creates a compact index, and builds a
dictionary o( ell keywords encountered
Searches era mad* using single keywords or
Comblnsllpns ol keywords In “and" and "or"

ix-

ProgramNam*: HP6&: An ExtendedHierarchi-
cal Data Base Manaaeinenl System
Hardware System: Z-60, 8080,(5502
Minimum Memory Sire: 1 7K plus approx. 3k
tor buffers (1-60)
20K plus approximately 3k lor buffers (3080)
26K plus approximately 3k lor buffers (6502)
Language: Writtenin assembly lahyijiiqc ; Inter-
faces with BASIC, COBOL, FORTRAN and
assembly language.
Descrlption:HDBS is adata base managemBfil
aystem aimliar to UIBMDBS system,exceptIhel
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clMutM. A Attncri ol •d*t* baas wlm WO
enlnai typically takes about 1 2-T 5 secondi
After matches harm bwn found, all or part of
the original text fa recovered For listing,
viewing, or copying to new disk file.
DUlrltuled on 0H single Penally floppy and
lorn* 5" lerrri*is, write lor available tezmels-
R N o w
Pricer »37.50
Included with price: Information Master
program with demonstration data bate and
configuration customizing program on disk.
LI set's Manual .
Aulhor: William B. Broaden
Where1o purchase H:

Island Cybernetic *f>.Q a L-/ Xi'QEl
Pori Aranaaa, TX 76373

addition, ICM supports multi-level bills of
material fBGM's)., the crealion of muUiple
part number Iransaclions fpr jobs based On
those QOM's, job-tracking, and generation
of materials requirements reports.
Release: Available now
Price »935
Included withprice: Objectcode anduser's
manual
Aether : Microcomputer Consultants
Where to purchase It:

Mrc rocomputer Consul tants
P.O, Box T
Davis. CA 956>7

Program Nama: Master Disk Catalog
Hardware System: Micropciis 5 \14" Drives
or Single Density 8 " CP/M
Minimum Memory Size: 32K
Language: Assembly— S080
Dwcnplnn: The program maintains a record
of the fries frem your disks on a single
catalog disk. As you work on programs or
files, comments and dates can be put into
them which may then be recorded on the
catalog disk. This information may be
searched for all occurences of particular
file names, for text in your comments, or
lor dates, File names and disk names may
include CP7M "wildcard"characters.
Release: May ISJBI
Prtea:»35 S postage
Included wf1h price; Disk . Manual
Where IQ purchase it:

Mendocino Software
P.O Box 1564
Willi ts, CA 95490
(707)459-9130

r

Program Name; ISSCAI SYSTEM
Hardware System Siandand QP/M or
MP/M
Minimum Memory Size: ElK
Language: 0080 Assembler
Description" This is a set of three pro-
grams CAIGEN, TUTOR, and ENROLL
which provide, with the use of a system
ediior, a complete COMPUTER AIDED
INSTRUCTION system CAlGEN formats
a editor written text tile to the require-
ments of TUTOR and creates an enroll-
ment file for Ihe course H needed.
TUTOR is the heart of the system provid-
ing toward and reverse linking of text ,
prompting Ipr answers even where there
might be several that ere correct, res-
ponding on correct or incorrect answers
with naplys if wanted, chaining to next
lesson, scoring, passwords, comments
and several other functions. ENROLL
provides compfeib enrollment file main-
tenance and teacher monitoring ol stu-
dent progress m a course, lesson by les-
son, fhis program has password level ac-
cess
Release Currently available
Price: »260 00
Included In price: Object of three pro-
grams and users manual. System is avail-
able for RESALE LICENSE.
Author G 0 Shaffstall
Where to purchase if

International Software Service
13050 W Cedar Drive 115
Lakewood, Colorado 80228

Program Name internedia System IIMS}
Ver 1. t
Hardware System1 $-100 (Vector MZl,
Mi;rodoli$ Drives, CR1 with cursor con-
trols
Minimum Memory Size: 46K
Language MDOS Micropotis Sasic ol
CP/M-CBasic3
Description. A menu driven data base
and file management system, plus report
writoi:All user created data base formats,
data files, and report formats are fisted
on a system directory. ALtows up to 20
user defined data formats and reports
par disk. The user can define up to 24
numeric cr alphanumeric fields for file
records. File functions include: Create.
Delete, Duplicate, Add/ModiFy, and List.
Record functions include Add, Update,
Delete. Scan. List, Sort. Compact , and
Create. Delete, Add/Modify, List and Print.
User selectable column or label format,
tides, fields, subtotals, total, and printing
of selectable records Fields may bo
specified as mathematical calculations,

of other fields ( K-.\ A, / (are supported
IMS stores up to 20 diftereni files and up
to 999 records per disk with full file
management capability.
Release January 19SQ
Price: lifts
Included with price: Eight programs and
users manual send »3 for brochure and
sample prini-ouls, or »195 plus »2 shop-
ping. CA residents add 6% sales tax.
Where to purchase il:
Investment Analysis Systems
P.O. Box 262
Palos Verdes Estates. CA 90274

r
Program Name Master Cadger
Hardwire ayitam : CPi' Y, Jflk . 2- B" riv+3
Language:CBAEIC-I
Datcdplion : Master Ledger analyzes you'
business. It Includes 12 monthi budgtia
Olus 12 mnnlh account hrjtery , making
POSSifcld 1or any laps pi financial com
pansons will Show manigemsni IF 1bey ere
meeting their financial goals quarterly and
yera- lo- dare are also available lor any period.
Ten (IMFerenf Journals , generai lecga - trial
hal;LNr:e. and budget; are some gi tea ptFier
major reports. The tepid routines were
detrjned Tor Lh* operator, easy. 1*S1 and
verdics all input. Special features include a
tarcad audit trail anS a forced balancing
system.
Release : Available now
Price : S&OO.QO
Included wifFi price; Ltaer documentation 31
computer programs, warranty
Author : Keystone ay stems, Inc .
Where to purchase FI :

Keyefone Systems, Inc.
P O. Box 767
Spokane, WA 992! C.

r
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Pnig;rp.rc1 hlanit WO ALL. |Mkn-rn pT nluO A L
A commume*Non$ proof-am)
Himwire 5rHem 8960 or 280 under CP ,1 M
serial port connected to an acoustic coupler.
VIEBO display terminal
Minimum Memory Size : 16K
bescrLpllon : htCALL provide; me Icltewng
major 1unc1Lons :
1 . Tim.e narIng Tarminil amul.ytion

7 - Pi&k file irsnisrtr between PC (Personal
Compuier) and TSC ( Time Sharing Com-
puter) m erfher direction.

3. Dish hie transfer between two FC" s with
error detection and retransmission

If— ProgramNam*;Layout
HinJwire System: SoilHellosIt, Disks (1)
Minimum Mamery Size: f GK
Language: Extended Dish BASIC
Oiicripllon : Layout eaves programming
lime and effort by lormitllng, printing, and
acrean-prihU-ng a sene;of bats File Layouts.
FlI* produce* gnUo-tm header ter program
description, and ah Indefinite number of
descriptions or variables used In the dale
fils. Provides apace lor programmer's com-
ment; Excellent programming and refer-
ence toot.
Reliant How
Prlc*: »20, Includes source on disk and
documentation.
Author: J.Brockway

Whan te purcnai*It;
Jerry Brock way
Suite 306. 2000 Bay to Say
Tampa, FL 33600.

:n
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Program Name Inventory Control for
Manufacturers (ICM}
Hardwire System: CP/M Version 2.2. 2-S1 '
disks
Minimum Memory Slza: 56K
Language; PL/F-BO
Description : ICM is a comprehensive
inventory control system for a menufa-c-
turinq environment. Standard inventory
coniTol functloos ara implemented. They
include maintaining and reporting on the
status of the Inventory stock as wall as
maintaining records Of all transactions
made 6gainst part numbers in stock, In

t
I

To paiterm Function 3, no ftfltorflinslicn
between operatere is required Tb* File to be
Iranite-reP is specihed by the rronsrnrtnns
operator, then fhe lransrtiil command jS

issued IE5G TJ Thu jpaeiFieP life is

aui n-nytica iy opened id ( he r >. end ami
created el Ibe RK end. Subsequently .

1
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: R»1e***j Currently evklletil*Price: S100.00 (Menusl only: *5.00)
Included with price: MDBS.DBS system and
manual vvllh sample application program
Author: Micro Plata Basst Systems
Wh»ra to purche** It:

Micro Data Base Systems
PO Box 243
Lolayelte, IN 47002

displsy i Itted to any screen width, a host of
options with convenient default settings,
and simple, fast user commands. Micro Unk
scans The Source, other data bases and
bulletin boards quickly, recording segments
that interest the user lor review off line.
The Micro Link hosts another computer or
a terminal. Micro Link supports originate
and answer mode, full- and half -duplex and
operates at equipment baud rate. Files may
be transmitted in character, line or memory
block protocol. The program may be used
wi|h others In Basic, assembly or other
languages.
Release: April 1901
Price: $ 69
Included with price: 8' or 5 1/4" disk and
manual
Where to purchaseIt:

Wordcraft
c/o Microcomputer Software Associates
1122 B St .
Hayward. CA 9454t
1415)534-2212

file is closed and * nfteMAH* notHies etch
optisior 1hal the transfer was a success (or
not ) end dcsplayi |h# total relransmistion
count. The INFOWORLD Software Hepan

Card (or MCALL reted: ' Ease ol Use" and
"Support " as excellent ; and 'FunctlonelUy ",
"Pocumentalion", and “Error Handling” as
good.

Currently available
Price *50.00
Included with price : Operating Instructions
Manual (20 pgs> and 6 " single densily dish
with S4K source f i le and CK tom Hit .
Author Tim Pugh
Where to porches* It .

Micro'CaM Services
9655- M Homestead Ct.
Laure:. M0 2C310
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'-Q Program Name:MENU
Hardware System:CP/M
MinimumMemory Size: 4BK bytes
Language:Microsoft Basic
Description MENU Job Stream Control
links programs together to form a contin-
uous processing sequence. Displays user
defined Job stream descriptions and help
screens. User programs can be incorpo-
rated onio a Job stream along with Applica-
tion Utilities to form complete turnkey'

systems.
Release; Available now .
Price: 595; License Agreement Required
Included with price: Diskette, manual,
examples, support
Where to purchase It;
The Software Store
706 Chippewa Square
Marquette, Ml 49055

ay

I Progrirtl Nam#: MDBS: A Full Network Data
BOSE Management System
Hardware System: Z-80, 3080, 6502
Minimum Memory Size; 17KplU3approximately
3k tor butters. 1Z-80)
20K plus approximately 3K fpr butters. (BOBO)
20N plus approximately 3K for butters. (6502)
Languide:Written inassembly language;inter -

laces with BASIC. COBOL. FORTRAN and
assembly language,
Description: MDBS is a full network data base
system expressly designed for microcomputer
use. Details of physically storing, sorting, up-
dating and retrieving data are handled by the
MDBS system, freeing (he programmer fromdie
tedium and complexity <H date management
tasks. The amount of data stdred Is limited only
by the amount ! on-line disk storage available.
Up lo 254 diflerant types of daterecords may be
processed, each ofwhichcan containupto2S5
dala Helds. Read/Wrile access protection Is
providedat the record, (laid and set levels. Us*ol the MDBS system can signillcantly reduce
the cost of developing and maintaining data
oriented applications programs.
Release: Currently available
Price: $750.00 - $325.00(Manual only:$35.00)
Included with price: 260 page User 's Manual,
MDBS.DDLData DetinlHon Language.MDBS.OMS
DateManagement System anda sampleprogram
Author: Micro Date Base systems
Where to purchase lit

Micro Date Base Systems
PO Bor 246
Lafayette, IN 47B02

I .
Program flairs: Milestone
Hardware System: CR/M-86 & BO x 24 dis-
play,
Minimum Memory Size: 56K
Description:Project management software
package based on critical path network
analysis techniques. Useful for any project
that can be broken into a series of distinct
tasks, each with a duration, a level Of
manpower and a cost. Automatically lays
out each Job against a time scale showing
which tasks are critical and which can be
delayed, Also displays manpower and
sxpenses versus time,as well as totals and
project completion data. Original plan can
even be altered during the course ol a
project lo reveal impact of any scheduling
changes,

Release : June 1901
Price;4295
Included with prigs: Disk and- Manual
Where to purchase It:

Organic Software
1492 Windsor Way
Livermore, CA 94550
(415)455-4034

Program Name:Micro Link
Hardware System: 0OSD/Z3O System &
Modem
Minimum Memory size; 16k
Description: The Micro Link program enables
microcomputer users to communicate over
telephone lines. Files transmitted auto-
matically. Readable word-wrapped display
fitted to any screen width, a host of options
with convenient default settings, and 3imple,
last user commands are Micro Link features.
Micro Link supports originate and answer
mode, tuli- and half-duplex and operates
at equipment baud rate Files may be
transmitted in character, line or memory
block protocol. The program may be used
wllh others in Basic, assembly or other
languages.
Release: June 1981
Price; sgg
Included wllh price:Object code andmanual.
Supplied Oh 16 sector, 77 track, 5 1/4"

disk (Micnopolis ); 8 " CP/M disk.
Where to puchase It;

Wordcraft'
c/o Microcomputer Software Associates
11228 St.
Haywand, CA 94541
( 415)534-2212
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proprim Heme: muLlSP-79
H*nl*ei*S]tlim: Standard CPf M
Minimum Memory Sl»: ZUK
Language: LISP language interpreter
Deecriptlon: Fiv* man-yur* in th* making
and extensively tested, the muUSP-TB
Interpreter makes a truly sophisticated LISP
system available lo 5-100, CP/M users. II is
capable of supporting serious At shorts In
uch diverse fields as robotic* , game

playing, language translation, computer
algebra, and theorem proving. Fully integra-
ted Into CP/M, II features Infinite, precision
arithmetic, flexible program control con-

st ructs, an aftIdem garbage collector, A
Informative error messages. Most Important
for serious applicationa, It uses Ih* moat
modem techniques to achieve extremely feet
execution speeds. Pisssa write The Soit
Warehouse for details.W* require a License
Agreement be signed prior to ihlpmeni.

I Program Marne: MDBS.DFtS: A Dynamic Restruc-
turing System for MDBS Data Bases
Hardware System: Z-80, 8060,6602
MinimumMemory Size: reKpkjsapproximateJy
3« ior bulters (Z‘60i
23K plus approximately 3K for bulferi (3000)
29K plus approximately 3k, for butlers (C5D2)
Language: Written is assembly language;inter-
lacs* with BASIC, COBOL, FORTRAN and
assembly language.
Description:MDBS.DAS Is a system which can
be used to alter the structure of an existing
MDBS deta base its primary use la topermit an
MDBS uaerto includenew data fields in existing
date records, to define new data records or set
retalianships In the date base Or to delete
existingHelds,recordsor sets fromadata base.
These lunctems can all be performed without
the need to dump the data base contents end
reload It . saving much time for the data base
user.

I
I

i Program Name:Micro Link
Hardware System:CP/M 1.4 or MicropOIis
with serial port & modem
Minimum Momory Size: 16K
Description: Micro Link program enables
microcomputer users to communicate with
each other, large computers and terminals
over telephone lines. Files may be prepared
in advance and transmitted automatically.
Thu entire two-way record Of cwnmunicalron
may be recorded in memory and on disk.
Features include readable word-wrapped

I ;
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PrRelease: HOW
I ’rica:$19Q

Jncludad with price: On diskette: muLlSP-79
noM fiia, Utiuiy library file, Tract Facility

| :Ua, Pretty printer File, & a demo game
I urogram. Printed: SO peg* Reference Man-

uel, Fully indexed,
Author : Albert D, Rich

"̂“Vhem1e purchase Jl:
! The Salt Warehouse
1 P.O. Box 11174

Honolulu, HI 96B2A

Release: Available now
Price ' $95; Licence Agreement Requir-

Inciudtd With price: B" 3740 CPFM ityt*diskette Containing PEL Fllas For **Ch
rDutins, source For drivBrs. pre- buhl library
For Hiplot (via SI02 port) , and several sample
programs us-ng package. Enclosed manual
descrlbaa calling argumsMs and operation
of each routine. Coupon good for $100 off
list price of Hiplot , from the By1a Shop of
Columbia, S C
Author : Lawrence E. Hughes
Whan to purchaae It:

Mycroft Labe
P.o. So* 6045
Tallahassee, FL 32301

Hi
bued MiIncluded with price' Diskette manual

examples, support
Author : The Software Store
Whore to purchase It:

The Software Store
706 Chippewa Square
Marquette. Ml. 498S5
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fien anProgram Name : Order-ftighi

Hardware System: CP/M Baaed—CBasic
Minimum Memory Size: 40K
Language.:CBasic-2
Description: Order-Right is an easy to use
order entry sysiem that can interact with
Inventory, Accounts Receivable and Gen-
eral Ledger . II lets you enter orders using
order codes; automatically calculates dis-
counts for diflerent custonnor types; aIlows
you to specify special discounts; prints a
complete invoice including tax and ship-
ping information; prepares contk-maticn
forms and feeds the Data Merge module
forspocialraportsandacknowledgements,
prints shipping labels, charge card slips,

acknowledgements; allows you to enter
customer data from Accounts Receivable:
and can interact with Inventory and
Accounts Receivable.
Release; August 1980
Price: *000
Included with price: User manual and
CBasic source code with sample multi-
forms (iiwojca/statement/corrfirmationt
Author : J. Stuppy
Where 10 purchaseIt:

MicroDaSys— Sof tware
Bo* 36275
Los Angeles,CA 90036

ev
toProgram Name : MULTI -USER CP /M

Hirdwin Syil*m : CPF M wilh 6“ Poppy di*k

r
_Mliv1mum Memory Sl«: 40k bank Switch-

i able mempry
i Language : 8060 machine coda

Description : Allow* up to tour terminals to
b* supported From one fkDBOJZ-Bfl computer .

’“Will also support up 1c four primers.
[ -ock-oul Is provided For printer use System
' .squires one copy of CP/ M 1,4 and an

Interrupt board (g generate restart 6 every
f-16-70 MS . . DMA type disk controller Is
j 'ecommended 1or fasier system parlor -
j nanee.

Release: Available now
Price: *12S.0OLrHl

f“*ncfud*d with price: Diskette and Manual
j kulhor Mark Winkler

rVhere le purchaae it:
Pravar, Inc .
6217 Kennedy Avenue
Hammond, Indian* 48323

be
b«

Program Nemo PRGM/MAP
Hardware System; CP/M
Minimum Memory Size: 40K bytes
Language: Machine code
Description: Program Map is a cross-
reference tool for Microsoft Basic pro-
grams. The system produces alphabetical
lists ot variables, commands functions,
constants, quded strings ar-d tne num-
bers, Use tor documentation, conversion,
or I/O moditreat ions.
Release: June 1976
Price: S 95; License Agreement Required
Included with price: Drskette, manual -
examples, support
Author: The Software Store
Where lo purchase H:

The Software Store
706 Chippewa Square
Marquette, Ml 49855
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nrogram N*m* : MWP 2.0-MIN1 WORD

PROCESSING
I -tardwar* $ytl*m ; CP/ M

Minimum Memory Sir* 48K bytss
L»ngg*g* : MietoSptt BASIC
“jaseripfton : Mini Word Processing enables

bn user to prepare tellers. text, marling
libel* and Sr'valopas. tnlnrmatton stored In
user defined name and address Flies can be

^Vissrted throughout a letter or tex1. Docu-
j rtents can be assembled from any number pi
I itss stored on the drsk , and can be printed

or displayed on Ihe CRT with user selectable
margins, page size, headers, pegs numbers

j md insertions.

< tales** . Available now
Price, it 95 Licence Agreement Required
Included with price : Disk. Manuel, exem-

les , support
tumor The Sollware Store
Vh#r* 1o purchaseII:

THE SOFTWARE STORE
706 Chippewa Square
MerquetLs , Ml 49853

/

Program Name: Programmer 's Apprentice
Hardware System: 9000/ Z60. CP/M
Minimum Memory SIM: 56K of RAM
Language:MBasic
Description: A program development that
uses ES macro-like language To define stan-
dard routines used by its code generator
to create MBasic source code programs.
Creates fully debugged programs in MBasrc
to pnovide screen prompted data input, data
base management, file maintenance, and
report generation. It is a visuariy orientco
system designed to increase productivity
and ease development ol interactive appli -
cation and report programs by perlorming
most of the routine drudgery ot program-
ming.

To generate a program, lirsl one creates
the screen or report template on the CRT
via the built-in screen editor . Then the
definition modules use the screen/Teporl
template to define the various fields attri-
butes. eliminating most input errors, and
selecting which fields will be the record
control keys Finally , the actual MBasic
source code is generated.
Release:October 1981
Included with price;Manual, diskette, soft-
ware including 80 column report genera-

Pr:
(ft
Hfi
M) Tic
MiProgram Mima: PIotter Griphies Package

Hardware Syalam: SOSO/ ZBO CF.' M with
either Houston Instrument * Hiplot or
Tektronix 4flx* series terminal
Minimum Memory Six*: Depends on how
many routines are used
Language: Microsoft FORTRAN-80 and
MACFIO-BO

ascription: Sot of FORTRAN callable
subroutines which implement the jtsndcrd
CALCDMP plot routines : PLOTS, PLOT,
FACTOR, WHERE, SCALE, LINE, SYMBOL,
NUMBER and AXIS. Also Include* several
additional routine* to support log and
semi- log plots , with optional grid*. All
plotting la done through one simple "driver"
routine which may be developed For any
particular plotter. Driver* currently exFsi For
Houston Instrument HfplOl and Tektronix
4dxx series terminal (O' equivalent). Entire
ASCII character set is supported by SYMBOL
routine, Provided as a 'User Library' Irpm
which externals may be aatlelled at link
time. Source code lor both drivers are
included. Several demonstration programs
are included on th* disk.
Release:Currently avallabia
Price: Library end acure* lor driver* ;
St 00.00 Source lor entire package: $1 ooo.oo
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tirnProflr-am Name: MWP-SEL

Hardware System: CP/M
i Minimum Memory Size; 48K bytes
' Language: Microsoft Basic

Description: Allows sophisticatod select-
r-6d records. Example: Select all records
I wilh AMOUNT DUE 1 greater lhan or
! iqual to ( =) CREDIT LIMIT1. You may

combihA selection criteria with 'AND
and 'OR' lor complex task.

fo-
II': -
PA
pr?tor .
It ,'Where to purchase It:

The Software Group
10471 S Brookhprst
Anaheim. CA 92604
( 714)535-5274

P-n
lm
67!
Jr :

! 194



'I

Program Name:RUNIC 1.0 Langusoe IMer-
prolor
Hardware Sytlpm:8 CP/M, TRS-SO Mtxlel
II, HB9 or Applo/CP/M
Minimum Memory Size: 4SK
Language:Machine Code
Description:RUNIC has Us roots In FORTH ,
but is much mare approachable by the
beginner and much more friendly to the
user. Furthermore , RUNIC code is more
easily read and inarntained than FORTH
code.

RUNIC Implements higher level data
structures than FORTH, including Integers,
floats , and character strings. RUNIC uses
FtPN to evaluate its expressions, but its
control structures are much closer to those
of Pascal, Basic , and other algebraic"
programming languages. READ, WRITE , end
CLOSE wordsgive RUNIC text file I /O, and
a Tiny FHer (similar in concept to the UCSD
Pascal Filer ) allows file manipulation from
the console. No source editor is supplied,
however , source coda maybe preparedvia
ED, Wordstar, or any oth&r CP/M text
editor.
Retonia: October 1981
Price: *49.95 plus *3 postage/handling , NY
residents add 7% tax.
Included with pricer Disk and manual; speciify
standard 9", TRS-80 Model 11, H-89 SD or
Apple-ll CP/Mdisk.
Where to purchase It

Starside Engineering
BOX 8306
Rochester, NY 14618

Program Nome : Promer shipping . CA re jldente add 6% sales tax.
Where to purchase II:
Investment Analysis Systems

Hardware System: Memory map PROM
burning card such asCromemco bytesavar

P.O. Box 282MinimumMemorySize:16KCP/M System
Palos Verdes Estates, CA 99274Language: 6080 Assembler

Description: Allows user to build image to
be burned In a memory bufler, without
having to compute relocation factors, load
files into alternate areas, transfer images,
or append code sections. It will handle
most standard size PROM ( 256, 512, 1024,
2048 , and 4096 bytes per PHOM).and verl-
lies erasure at startup time. There may be
any number ol PROMS in use , and at what-
ever address the user specifies. Partially
burned PROMS may be used, and over
burns are possible (the user is notified
before this occurs).The program builds the
burn image in a stand alone buffer, and
does all offsetting and relocating automa-
tically . Data may be loaded from existing
ROM , areas in RAM, or disk files (both
direct image and hex files are supported),
as well as keying directly into or patching
the image in the burn buffer. Burning and
verifying is automatic , with the user selec-
ting the number ol bumpasses to execute.
The entire program is menu driver , with
extensive prompting and explanations on

ProgramName: PRO-TYPE WordProces-
sor
Hardware System CP/M North Star.
MECA ALPHA TAPE
Minimum Memory Size 16K
Language: Besex
Description. IMI s PRO-TYPE is a power-
ful word processor lhat is easy to learn
and simple to use Itscomprehensive 72-
page manual will guide you from begin-
ner . to intermediate and on lo advanced
applications PRO-TYPE packs all of
these convenient features into a single
8K program that supports fully inter-
active textentry , editing,and print format-
ting Works with ANY type ol terminal
imemory mapped or not ). Floating tabs
and underlining Change left and right
margin, line spacing while priming,

double text butlers for form letters, elc .
Multiple prim modes ( justilication, ime
fili . verify) Embedded STOP codes al-
low special text insertion command ma-
lew special text insertion command ma-
cros for repealed command execution

the screen during execution.
Release: Currently available
Price: *60 Soume, *30 Object
Included with price : Self prompting soft- fleltase : Available nowware, Disk *7,59 extra Price North Slar 5 SO 8 00 disk ( with

manual) *25 MECA ALPHA lape ( with
manual) *75 . CP/M 9 disk (with manual )

*75 Add * 75 Special 4|h Class or si 50
Special Handling or UPS
Included with price 72 page manual and

Author: Hawkeye Grafix
Where to purchase It:

Hawkeye Grafix
23914 Mobile Street
Cenoge Park, CA S1307

disk or (ape
Author Paul K . Warms
Where to purchase It

Interactive Microware
Program Name: SCREENMASTER
Hardware System: CP/M compatible. Any
dumb terminal.
Minimum Memory Size: 4B|£ recommend-

Language: CBasic-2 .

Description: A complete screen handler
facility, provided in source code for inclusion
In programs requiring full/multf screen input.
GOSUB SCREENMASTER. Upon return,
multiple screens of validated input are avail-
able, In memory, for further use by the
programmer. Programmer may insert
CBasic-2 code at any of the many exits to
affect any degree of editing or control,
overriding SCREENMASTER editing if
desired. The programmer and, optionally,
the terminal user have commands:GOTO
(field) n, BACK/FORWARD n (fields), NEXT/
PRIOR (screen ) , PRINT (screen}, as well
as SUBMIT and ABORT. Utilities are pro-
vided to create and test screens as well as
to configure any dumb terminal .

Release: August 1981
Price: * 195 Manual alone *25 Demo disk

*10 additional,
Included with price: 90 page user manual,
floppy disk with source code , demos and
utilities.

Where to purchase It:
Marketing Essentials, Inc .
206 Mosher Ave.
Woodmere , NY 11598
(212) 560-3589

Program Name: Property Aralysis System
I PAS) Vei 2.11 P O Box 771Hardware System &-100 ( Vector MZ ).
Micropolis Drives, CRT with Cursor con- S-tale College , PA l6fl<n

ed.trols
Minimum Memory Size: 48K

Program Nimt FFLanguage. MDQS-Mipropolis Basic or
Hardware System: Norm 51at MGS orCP/M-CBasic 2
HorizonDescription; Property Analysis Sysiem .

lor both residential and income property
Analyzes the effects o( 1inaneing, income
expenses, depreciation, taxes, and inflation
on the return on investment lor nine years
PAS produces s three-page report con-
sisting of mitral conditions and a nine
year projection of property value , liabilities,
equity , gross income, expenses , net
income and cash and percentage return
pn investment before and after taxes. PAS
also provides percentage return on equity
lor before and aitor taxes PAS was

Minimum Memory Sir* 8K Bytes
Language : Assembler , distributed as object
code
Description A frit renaming utility designed
In ( he Spirit 01 Ihe disk utilities now supplied
with North Slar . With RF » simple one-line
commend is -sullic-ienl to change a file
name ; t,g the Command "SO HF ABC, 2
XYJ" change* file ABC on drive £ 10 XYZ.
RF prompts lor missing parameters and
generates meaningfut error messages, l,«.
"NEW-NAME IN USE." File renaming I* a
high activity function and should not be left
to clumsy , error-prcme methods.
Reises* Currently available
Price *7.95 (*l.00 documentation only ,
credurd to purchase), check or money order
Included with price: Disk , documentation,
peStage 4 handling; specify single or

designed lor ease ol use without prior
computer experience — field tested since
mid 1979. All data can be changed at any
lime with the effects irrmnodiataty displayed
lor review , allowing the user 10 model an
investment property and ask 'What if ? 1

FAS stores up to 20 different properties
perdisk with full lile mpnagemen!capability doubt# density

Author Jim Hendrix(creale . delete , read, £ write /updateI.

Whart lo purchase ll :Price: *195
Jinn HendrixIncluded With price- Five programs and

60 pg. users manual, send *3 lor brochure
6nd sample printouts, or *195 plus S2

Rl 1 . Box 74 -B-1
Oxtord, MS A&£$$
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disk drives and SMARTNET is used with
computers with at least one -diskdrive and
running CR/M 2.2. AH functions of CP/M
2.2 are supported On the satellite com-
puters.
Release: August 1960
Price: SMARTNET *150,00 DUMBNET

*175.00: purchased together S3O9.Q0
Included withprice;Complete documerited
source code and installation manual
Where to purchase it:

LINMAR
54 f -Ingraham Ave.
Calumet City. 1L 60409

Program Name; SCREENWASTEFt
Hardware System 40K CP/M SySlom.
DumbtermIn&t=HareItine,ADMCA,TRS-
GO II. Others easily accomodated.
MinimumMemory Size: riQK. ridK. recoin
mended.
Language CBasic -2. Distributed in
source code.
Description: Intended for programmers
only, Screenmaster aIIowa user 10 de-
scribe multi-screen input via data to the
program. Program returns an array or
responses, edited for validity. Program-
mer has pne-/post-injiutand submit exits
where editing and control code may bo
inserted, commands 90 to m, back n,

forward n, prior (screen 0, next ( screen),
submit etc. End-user car also be given
the commands. Flexible design allows
any input scheme to b implemented In
minutes rather than days.
Release: Available now
Price. *295. Compiled Demo *50. User
manual alone $25.
Author : Or. Laird Whitehill 4 Joel Witten-
berg.
Where to purchase II:

Micro-compuler Business Systems
161 W. 75 St.
New York NY 10023

RF amplifier using S-perameters. Calcula-
tion of load and source reflection coeffi-
cients; gain and stability circle calculations
and analysis; single frequency matching
network design.
Release: 1979
Price: *50
Included with price- User notes and disk.
Author- Fred O. Kask
Where to purchase it:
K,ask Labs
1207 E. Secretariat Drive
Temps, AZ 8S2B4

i

Program Name : Spedriy Disk Copy
karflwsr* 5y *1«m Mils j*tjl*i

'r wllh BB-DCDD
disk eon1rCll*ri[wo 0" hard S*tt*r*a disk
dr -.ves
Minimum Mimon Slz* : 32K RAM
Ltnguif* AHair Disk Basic (RSv. JA , * 0.
4i, *P*4crlpl<cn: Th* Sp*sdy P>sk Copy routine
Will dopy «11 or Sr,y (hart Of SO AHlIf Disk
BarIc or D05 formatted diskette In Laaa Ihan
UK? seconds. By Comparison, the All*ir
Supplied PIP utility requires At>ou1 40
minutes The program Is seir-prampunfl.
performs both raad Hod write validation
Chocks with a listing of the location *nd
Quantity Of errors upon completion, fi-s-
cordet) cwlte in Altair Disk Basic A &cn
formal on 0" ha'd seolored diskette.
Belas s* : Cuunruly
Price . *19 . M Poalpaid.
Author joe K or rad
Whirt lo punch *«It:

Jack Compuia
33 Plan! Street
Maw London, Or {H> n?n

r Program Name:Smartkey
Hardware System: Any CP/M system
Minimum Memory Sin; ?0K
Description: Smartkey installs a software
interface between- the console keyboard
andCP/M, allowing IheopOmiOr to 'rodelino'

key functions. Individual key codes may be
altered and keys may be made to reium a
sequence of characters for each keystroke
The logical layout ol keyboards may be
improved and customiied for particular
applications Boltwans. Sate of keydefinitions
canbe saved oediskfor re-useand definitions
may be altered at any time The program
works with either version of CP/M and
requires no hardware or software knowledge
to install or use.
Release: October 19S1
Price: *39.00
Included with price: 5' disk . 20 cage
manual.
Where to purchase it:

FBN Software
1111 SawmillGulch Road
Pebble Beach,CA 93953
(415)373-5303

r
:

r
r Prsgrun Nimi Smasl-C Compiler

Hardware System: SCSCKZfiO
Minimum Memqry Size: ASK
Ltngu* fle . C
Description: Emill-C is 1 version Of Iha
popular high level language C adapted lo lha
CPlM operaling system. The Compiler
(wn1ten In Ci produces assembly language
fpr ASM or MAC AS its output . The compiler
Supports a subset ol C and also allows
assembly language Ip te indudsd within me
C eource eerie wllh Its "eaam. ..#snttasm"

feature
Release Available now
Price: *16 plus shipping
Included wllh price Manual, S' single
dHnsity CP.' M floppy with e**CLitable Small-
C, lull source Code ror compiler , the runtime
library, and A demonSIration program Inc .
Author : Ron Cain , ad»0l«() Tor CP(M by The
Code Works
When to purchase il:

The Code Works
Son $50
Goiela. CA 03017

r
!r f

.! Program Nama:SPELL
Hardware System: Standard CP/M and
Heath,'Zenith HDOS
Minimum Memory Slia: 48K
Language;Machine Code

escrlpthJn:SPELL isa spelhngproofreader,

it detects mispelted words in documents
created by most text edhors end word
processors, including WordStar and Magic
Wand M allows fisting unknown words,
marking them in the document for easy
editing, or adding them to the dictionary.
Effectivedictionary size isever 50,000 words
with a user-expandable prefix/suffix table.
SPELL processes 4,000 input wards per
minute.
Release: October 1931
Price: *49.95 plus $ 3 Shipping/handling
Included withprice:Diskandmanual; specify
8" std CP/M or 5 ' Heath/Zenith CP/M or
HDOS disk.
Where to purchise It:

The Software Toolworks
14478 Glorietta Dr.
Sherman Oaks CA 91423
(213)986-4885

tir
Program Name: SORT 2.0
Hardware System: CP/M
Minimum Memory Size: 4aK bytes
Language:Microsoft Basic
Description- General purpose disk sort/
merge system for sequential files. User
defined SORT task can son on any number
of fields, located anywhere on the record,
Oh ascending or descending sequence.
Release: Currently available
Price: S295; License Agreement Re-
quired
Included with price: Diskette, manual,
examples support
Author: The Software Store
Whom lopurchase It:
The Software Store
796 Chippewa Square
Marquette, Ml 49655

:r
t-:
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i Program Noma; -SMARTNET-DUMBNET

Hardware System: 3050, 280 Or 8065running
MPyM
Minimum Memory Size: 20K for satellites,
32K for the hub
Language:8080 source code

ascription: A network ofierating system
that allows satellite computers to share
common nesourcesof a hub computer. The
rosoL-rcos a t the hub CGmouter canconsi st
of disk drives,printer*,datebases,programs,
etc. High performance operation is obtained
because each user has a complete computer.
DUMBNET is used With comput&ra without

:
Program Name: SFDES
Hardware System: North Star
Minimum Memory Size: 16k
Language. Basic
Description: The design of a small signal

Program Name: STAR'TRAC BASIC
Debugger
Hardware System: North Star 5.1 or 5.2
DOS

r

j 1

196



. i

ProgramName: TCS Business Accounting
Package
Hardware System:Any system using Micro-soft Sasic,CP/M
Minimum Memory Size:48K
Language: Microsoft Basic
Description: A fully Integrated business
software arsenal including General Ledger
(provides immediate financial inlormation
tor your company by keeping thorough
records of all financial transactions) ;
Accounts Payable (maintains complete
vendar/voucher history including check
writing capabilities); Accounts Receivable
(instant customer accounts information -
current and aged - with complete invoicing
and statement capabilities!; Payroll Icalcu-lates payroll for every type employee while
maintinalng monthly, quarterly and yearly
totals for reporting purposes in multiple
states. User modifiable tax tables. W-2,941's.
checks, etc.); inventory Management
(detailed inventory records, allows multiple
item location and dept. ID , simplified posting
and new easier-to-read reports.)
Release:GL.AP.AR.PR - 1978; IM - 1901
Price: Inventory ; 5400.00; GL.AP.AR,PR:
$500.09 tfor Microsoft Basic 4.5}; IM:

*400.09 ( MBasic 5. *); GL, AP,AR,Pfl:

*600.00 ifor Microsoft Basic 5.X) GL.AP,
AR, PR; 5850.00 Ifor compiled version
running on Microsoft Compiler.)
Included with price:Program disk, 600 page
user manual, sample data and source
code.
Author:TCS Software
Where to puchese It:

TCS Software
5582 Peachtree Road
Atlanta, GA 30341

MinimumMemory Size: 16K
Language;Assembler
Description:Extention lo North Star Basic
5.1 otters the first fully interactive debug
monitor for any microcomputer Basic. Allows
user to tnsert breakpoint in Basic program
and assume full keyboard control over
subsequent execution. Upon reaching the
breakpoint, program control is turned over
to STAR'TRAC monitor,which allows execu-
tion of any direct mode command, Program
variables can be examined or altered before
resuming. The Basic program can then
tie single-stepped, with each program source
line and value of selected vanables displayed
before execution. Single-step feature of
5TAR*TRAC extends to multiple commands
on a source line: each individual command
is executed separately.Breakpoint can be
relocated anywhere within program, or
invoked after a program command has been
executed a specified number of times. Can
assert a conditional breakpoint: control is
assumed whenever a specified logical
expression becomes true Often a faulty
program can only be identified by its
results-the portion of the program respon-
sible for the lauil cannot be specified. The
conditionaf breakpiomallows control over
such a Basic program ro be assumed whan
a specified program symptom occurs, such
as when value of a variable is altered.
Release: 19B0
Pries;549.00
Included with price: Basic modification;
complete documentation is included and
lull user support Is provided.
Author: Allen Ashley
Where to purchase II:

295 S-erra Madre Villa
Pasadena, CA B1107

Program Name:Tarbell Bios
Hardware System: 3080. Z80, 8986 com-
puter, Double density controller
Minimum Memory Size: CP/M must be
located 1K lower than memory size.
Language: 3080 source code
Description: Tarbell deblocked bios with
virtual memory disk. Autodensity select on
single density, double density 51 by 128,
and double density 16 by 512. Very fasti
WUh 280running at 4MHz loads 25K in 2,5
seconds. The virtual memory disk is con-
figured for banked memory boards using
port 40h. The memory appears identical to
a disk drive.Place a file inthe memory disk
and let Wordstarprint it from thebackground.
Disk waits disappear. Great for temporary
files created from Pascal compilers, sort
programs and etc,
Realease:September 1981
Price: 545.00
Includedwithprice; COPY ASM, FORMAT
ASM, BOOT.ASM and SVSGEND.COM
Supplied or an eight inch single density
disk.
Where to purchase II:

Linmar
541 Ingraham Ave.
Calumet City , IL 60409
13121868-4860 ( Ask for Mark)

0,-
\
I

ft

r
i
i

M

Program Name; Tarbell Dual -Density
DMA Support Package
Hardware Systeni:S080/zao SI00 sys-
tem with Tarbell DD/DMA disk control-r ter,
Minimum Memory Size.M/A
Language; 8080 Assembly Language
(ASM Or MAC)
Description: CP/M 2.0 compatible BOOT
and BIOS for Tarbell Dual Density disk
controller, including all support pro-grams required for normal operation
( FORMAT.Disk validation. Fast absolute
copy, auto-density sysgen, etc.) Not
compatible with public domain code
from Tarbell. this is all new code which
supports IBM standard gaps and header
information, has no known bugs, and is
very clearly written. Currently supports
CP/M with 128 byte sectors only,but will
allow user to format and validate disk-
ettes In any of the following formats
(seclora/track x bytes/sector): Single: 26
x 128, 13 x 250, 8 x 512, 4 x 1024
Double: 48 x 128, 2$ x 256, 15 x 512, 8 x
1024 Supports standard IQBYTE, re-
mote console autoanswer dial-in access,
etc. Ccnsole/printor I/O currently uses
IMSAf SI02-2 ( very easy to modify).
Release Available now
Price; 550.09
Included with price: 8' 3749 CP/M style
disk with source fpr BOOT, BIOS, FOR-
MAT, VALDSK, ADCOPY and SYSGEN.
Note; CP/M 2.0 from Digital Research

r Program Nam* : FED
Hardware SyiEim : 2* K or larger “^80 CP/ M
system
Minimum Mamory Sit* : 20K minimum, 24K
recommended
Language : Z£Q Msembly
DaacrlplJen : TED it an advanced text editor
which implement an snhancsd subset of
DEC TECO command-* providing Ihe follow-
ing capabilities lor editing of A 5CII text .
' 36 command,1 tex( buffers
'32 entry push down stack
'sophisfleafed macro command capability
'Conditional and Iterative command eiecu-

f id Program Nairm: TAPEDISK.DISKTAPE,
MFDT
Hardware System: CP/ M and Processor
Technology SOL or CUTS cassette I/O
and SOLOS orCUTERmonitor program.
Minimum Memory Size: 10K CP/M(about

f

30K for MFDT)
Language: 808D assembly except MFDT
iicomplied from C.
Description CP/M lile distribution via
cassette tapes. Transfer and sizes and
types ol CP/M files to and from CUTS
lormat cassette tapes. Allows trading
between systams with different disk types

Hon
‘conditional and absolute branching
* muiflpf* opart filaa
ffvlrtit : Available now
Price : 599.00
Includod withprice; 4" CRM compatible disk
with object hie, TED, COM and compre-
hensive manual {manual 52D if purchaBsd
separate).
Where to purchase II:

Smalt System Design
P.O.Box *54$
Manchester, New Hampshire 0310B

and provodes archival storage.

DISKTAPE writes one lile to tape.
TAPEDISK reads entire tape to disk.
MFDT is optional but allows unattended

wiling of [apes from a list of ambiguous
file names wilh spooling of console input
and output to/from disk.
Release: Already in the field.
price : * 1Q (520 with MFDT) .
Included wfthprice COM, DOCand source
files or CUTS cassette with paper instruc-
tions to make tape load itself. Or send

required.
Authors: Lawrence E- Highe3 and Sam
H Adams
Whore to purchase il:

Mycroft Labs
P.O Box 6045
Tallahassee. Fla 32301

Micropolis Mod II diskette .
Where to purchase: Program Name; UDE-FRT

Hardware System; CP/M
Minimum Memory Size: 52K bytes
Language: Microsoft Baste

Richard Greenlaw
251 Colony Ct.

Gahanna,Ohio 43230
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When used In conjunction with an IM-5AI V!0
or Vector jraphlie Flaaltwrllar it. non-
dispiayed 13$ byles oi the via RAM to «***•II tables and variables. This driver o'len
tilth features as son-wars scrolling, Ivil
Cursor conirole (up, down, l*lt , fight), sera*'1clear, tine enaas, and user definable cursor
character . It can be called with a single tyL#

Of dala in ba displayed, 1he address oi *Siring la be displayed, or |he address of *Siring Ip be displayed same variable number
of lime* (repeat). The -video driver wlN
prolset (he eonfenls of a« neglaisr* during
every call. They will ba returned with inelf
original contents.
Rslsni: Currently availabi*Price: SSO.OD
Included with pries: Program source c(?S4

and documentalIcn.
Author: Hawheys Graflx
Where to punchaie It:

Hawksya Grallx
23flUMobile Si.
CanagaPark , CA B1307

DflicrlpHon: Provides pagination and for'
matted file listings of Universal Data Entry
(UDE} files. -Batch and transaction totals
are printed where defined. Optional date
and report headings are provided,
Heiestt: Dec. 19T9
MM: $95;Licence Aoreemenl Required
Included with pries: Diskette, manual,
examples, support
Author: The Soltware Store
Whore topurchaseIt:

The Software Store
706 Ch 1ppewa Square
Marquette . Ml 49055

provide a simple Interface far graphics from
higher level languages. The plot routine will
opent*el very high speed, The draw routine,
which ullliras the plot routine to sal each
pixel required, will drew a tine on •video
board so rapidly Ihtl the user will be unable
to detect the time difference between me
first and 1*sl pixel* being apt for rassl}. The
routineassumes that each pixel la controlled
by H bit in an arse occupied by a
memory-mapped video board, The bits
(pixels) muel be arranged in a 2 x 3 matrix
within * given byte (character} on the board,
The two routines together will fll less mart
iSfi bytes The routines are also provided
wim two dlflerent method* for providing rhe
X -Y addresainQ parameters. The parameters
may be provided an the stack, or simply set
Iota specified addressee.
Reteiu: Currenlly avalleble
Price: $30.1»
Included erlih price: Program source code
and documentation pigs teat program writ-
ten In Baalc.
Author: Hawksye Grallx
Whereto purchase It:

Hawkey* Grafix
23*11Mobile at .
Cenoge Park , CA B1307
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Program Name: Utilities Software Disk
(DMM-lj
Hardware System: CP/M 2.x or Mp/M
system
Minimum Memory Sin: 16K
Language: Object Cade
Description: Disk contains the following
programs:

*DIR_ Displays disk directory -file names
in alphabetic order and size of each flic
fi&rriB. Atpo shown are Itie number of bytes
or disk, number of file names in use. space
used, number of available file names and
specs. Wprks on sir gla amjnouble density
floppy disks as welI as with hand' disks.

EXTRACT : will Hat a portion of a file
between two label names. You do no!have
to list out whole file .

STRIP: Removes hex code from a PRN
fife end turns it back into an ASM Fi le.

SORT: Creates symbol table from an
assembly done with ASM that can be listed
or used with Digital Research debugger
SID.

CONVERT. Changes alt uncommented
lower case characters tg upper case. Handy
for nice looking listings and for assemblers
that will not accept lower case.

STATUS: Provides system information
such as memory available,TPA size, lop of
memory address, I /O assignments and
more.
Release: September 1961
Price: $36 plus $1.60 shipping and han-
dling
Included with price:Disk, 8" single density
or 5-1 /4 ' North Star
Where to purchase It:

Elliam Associates
2400 Bessemer St.

Woodland Hills, CA 913er
{213)348-4270

r
Program Name: VSelect
Hardware System: Polymorphic Systems
6013 single density
Minimum Memory Size: 614
Language' S060A Machine Language
Description' This program selects dali
file records. It is a generat file utility
program which searches an input d3lB
file of fixe-d Iength records for a specifiad
character string. This program is an en-
hanced version of selecl which alio**variable length fields within each data
record. U36 it to pick out alt names
beginning with a given letter, Of to picH
out everyone in a datalist with a particular
code. The output is versatile; a copy ol
(tie data record containing (he match, or
just its position in !he file. You also have
Ihe choice of output lo the screen, Ihe
printer or to create an output data fll*containing the output. The output Has
ate compatible with Basic. Limited to 9999
records.
nsisiti: September 1903
Price. 505
included with price: Disk
Where ID purchase It :
Ralph E. Kenyon Jr.
145-103 S. Budding Ave
Virginia Doach, VA 23452

r !
r
r
tr Program Mams; VersaSort

Hardware System: CP/M
Minimum Memory Size: 32K
Language- BQ60 machine cede
Description - VersaSort will arrange any
data files on the basis of keycriteria:select
Up to 5 keys for each sort; and sort a file
under the conlrol of any CBasic program,
quickly a-nd easily,
Helens*: June 1900
Price: $ 1QS
Included wlih price ; OocurneiTtatFon (75
pagesj with many examprea and samples.
Author: R.Murray
Where io purchase It:

MicroDaSys-Software
Box 36275
Los Angeles, CA 90036
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Program Nam*: ViSao ASM
Hardware System: Any memory mapped
video beard
Minimum Mamnry $tra;1X
Language; ecao Asssmbier
Description: THIS video driver presents the
ultimata in flexibility. The driver can be
rammed il Ihe user desires. It requiresaUaut
3MK, and fits sanity In a 2700 EPROM. The
program will drive any site video board, with
any line width or number oi Hues, wlLtiOUt
revision. The conflgurati-on end address of
he video board are psramsier* provided at

run time, n is quit* capable of driving several
different video boards, or several different
windows an the seme board, slmultaneoua-
fy. All parameter*, are stored In an 10-bylo

•re*. To drive multiple displays simulta-
neously , the user need only switch in or uu1
the 1 B-byte parameler table desired- Aft
control character* ere stored in * second
table. These ere moved from the program
body lo e second table area, so they *re
eubfect to stoeullon tfm* revision by the
user , even when the driver reside* In ROM.

r
Program Home: WHATSIT? (Wow!Hpw'd All
That Stuff got In Thane?) [WHATSIT? I*itrademark pi Computer Headway*]
HinPwer* System: Any S-iM ayUe :
WHATSIT le available in Model MS-3 'or
North Star system*, And ModSt CP-Z 'or
Cpr M systems.
Minimum Memory &L»: 3IK {Model N5-3I-
44K (Model CP-2)
Language: North Star BASIC (Model N(41,
CBASIC-?(Model CP-a|-
Description: WHATSIT fa a eMf-indaxlnO.
cross referencing date query system Th*
pi gram mores. Indexes, and fetch** fra*-
formal Information in response to eonvsn*-
tlonal ''Request*." Typical queries
from "Whan'iJohnny's DentrI Checkup?"1°"Whal'e the U.N. Ambassadors V&Tln(

r
Program Name: VOHAW ASM
Hardware Sytins: Any memory mapped
video board with 7. x 3 Graphics; Poly-
morphic flMSAl VIO.' VectorG.Flash*rher
Minimum Mamory Size: 114 K
Language: Sued Assembler
Description: These routines will control
memory-mapped video boards providing
graphic capabilities. They will select and
turn on or off any pixel desired. The user
provides only an X and Y co-ordinate
speedyma the desired pixel for plot, or Ihe
X-Y co-ordinate* of the start and end of *tins, The routine* will hyoatt and- aet (or
reaeit) the desired pixel dr pixels. This will

r
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100 Kbytes of documentation. Source
code provided to extend vocabulary to
meet FOHTH-79 Standard,
Release; Currently available
Price:550.00
included with price: Eight Inch soft-
sectored, single-density diskette. 55 page '
user manual
Where to purchase 11;

Laboratory Microsystems
4147 Beethoven Street
IDS Angeles, CA 90088

Price: »85
Included withprice:8" diskette, users man-
ual & postage
Where topurchaseIt:

Micro Architect Inc.
96 Oolhan Street
Arlington. MA 02174
( 617)643-4713

Record?" WHATSIT* unique opan-*nPad
data alructur* *vol*w continuously during
normal uaa, without rnpecifylng the file.
Unexpected new i||e heeding »r» immsdi-
aleiy added when that mentioned in a
Request , then remain available for luture
r«rarants. Alwtya ipokto ol aa 'tier' in the
100-page user ' s manual, WHATSIT diattn-
guJahes herself by her breezy, Impertinent
rapartes. Including such rejoinders as "News
to mel" when queried tor Information not
currently on tile,or “Heuer mindI" when the
operator cancels a Request unexpectedly.
Refeaae: March 1078 (Model NS-3) , August
1*79(Modal CP-2],
Price: *125 , 00 (Modal NS-3), *175.00 (Model
CP-2).
Included with prfoe: Disk wilh idO-pege
spiral bound usar'smanual.
Author: Computer Hsadware, Box 14004,
San Francisco, CA 0411 4.
Where1o purchase it:

Hardhai sort ware
Box 14015
San Franoijco, CA 94114
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Program Name: 2-00 DES
Hardware System: Z-00 based
Minimum Memory Size; 1BK
Language; Z-00 assembler
Description: High Speed Implementation
of tbs NBS data enprypicm algorithm.
Modular and user oriented. Fully docu-
mented source code supplied fcr the
algorithm. Special run-lime package tor
THS-8Q. Database protection, password
scrambling, telecommunications security
from remotely-accessed dais files Protect
sensitive or proprietary bias. Easily adapted
by user for custom uses.
Release; April 1979
Price: *34.95 - *9.05
Included with price: Documented source
code listing
Author ITM
Where to purchase it'

interface Technology of Maryland
P.O. Bcx 745
College Park, MD 20740

i
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hair Program Name: ZAS Z-8000 Development

Package
Hardware System: Any 8000,''Z80 standard
CP/M system
Minimum Memory Size: 48K
Language: B080 Machine Code
Description: ZAS Is an assembly language
development tool for Zilog's Z0QQ 1 and
ZBQQ2 18-bit microprocessors. Includes a
relocatable cross-assembler, a linker/task
builder, an absolute object file loader, and
a Z-8000 run-tims module, ZEX, which
supports any Z-8000 alternate bus master
(such as the Ithaca Intersystems MPU-8000).
Using CP/M, ZEX creates an l /O-indepen-
dent run-lime environment for application
code written wim ZAS. The package pro-
vides a fully integrated software develop-
ment environment for the Z-8000. while
retaining full use of current software and
hardware facilities under CP/M.
Release: March 1981
Price: *395, $25 for user manual
Included wllh price: ZAS Assembler. ZLK
Task Builder, ZLD Object Loader. ZEX Run-
Time Monitor, User Manual. ( 8" SD CP/M
Format Floppy)
Where to purchaseIt:

Western Wares
P.O. Box 48
Placerville. CO 81430
1303) 728-4265

cq*

Program Name Wiremastsr
Hardware System: Any Z-80 CP/M system
Minimum Memory Size: 40 Kbytes
Language: Written in ZSPL ( Pete Ridley
Software )
Description: Wiremaster is a software tool
to aid in the design, layout, and construc-
tion of electronic hardware, its inputs are
easily derived from the schematic diagram
and fed to Wiremaster in a CP/M text file.
Outputs
graphically showing all pins and wires, a
wire list sorted by lengths and levels, a
parts list , and check lists that detect ail
wiring errors. The resulting information is
then used for layout, error checking,
wiring, component stuffing, and system
debugging. Together with the schematic,
this forms a complete and easily updated
documentation package. for an electronic
product, and results In substantial savings
of time.
Release November 1900
Price: S 75: manual *4
Authors Jim and Gary Gilbreath
Where to purchase it:

Afterthought Engineering
7266 Courtney Dr.
San Diego. CA 92111
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Program Name: Z-60 Floppy Dish Tost
Hardware System;CP/M 2.0
MinimumMemory Size;32 kbytes
Language: Z-80 Assembler
Description; An extremely last, general
purpose utility lo test or initialize a diskette.
When the program is loaded, the operator
is asked a series of questions to define the
test mode, Selectable oplions Include: lock
on read or write, restore original diskette
data, fixed or semi-random data patterns,
lock on track, lock on sector, error listings
on console or printer. The program is
supplied to test a standard single density
soft sectored diskette, but allows the user
to specify the number of tracks Or sectors
per track for other types of disk drives.
Release:Currently available
Price:*25,00
Inducted with price: Eight inch soft-sectored
single-density diskette, detailed printed
instructions.
Where to purchase 11:

Laboratory Microsystems
4147 Beethoven Street
Los Angeles, CA 90068
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199 Program Name: ZDM

Hardware System:CP/M
Minimum Memory Size: Overlays CCP
Language: Z-8C Machine Language
Description ; ZDM is a powerful Z-80
debugger andmonitor designedlo operate
as a replacement for DDT on any CP/M
system, All DDT commands (except A) are
implemented. Additionally, ZDM features;
a) customization to user terminal specifica-
tions, b) display and/or alteration o) either
set of Z-80 registers and flags, c ) enable or
disable interrupts when entering target
program and d|read from an input port or
write to an outpu fport.ZDM usesc xtonded
0080 mnemonics similar to those for (he
Digital Research macroassembler, MAC.
Available on 8-inch single density IBM
disk, 5-Inch single density Morlh Star, or
double density Micrppolis.
Release: August 1980
Price:*30; Manual *3
Included with price : Disk, manual and
copying instructions.
Where to purchase SI :

HD Software
1290 Monument St.
Pacific Palisades, CA 90272

r
Program Name: WQRD-C1, a text for-
matter
Hardware System: CP/M 2.2, an 8" dual
diskette
Minimum Memory Sine: 80K
Language:Compiled
Description: A text formatter lo prepare
letters, memos, repedg,manuals, documents
and books. Commands set page length,
line width, skip pages and text, indent, center
text, elc. Line spacing, filing, adjusting,
margin right justification and page num-
bering ara automatically controlled, WORD
has no limit to text size, no special hardware
or modification.The Mail merge option lets
you merge text with data files created by
IDM-C 1.
Released: September 1961
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Program Name: Z-80 FORTH
Hardware System; CP/M 2,0 or MP/M 1.0
Minimum Memory Size; 32K, may be
reconfigured by user lo lake advantage of
larger memory sizes,
Language: Z-60 Assembler
Description: Optimized fig-FORTH for Z-
80 microcomputers. Uses standard CP/M
random access disk files for screen
storage. Extensions allow use of all CP/M
functions. Distribution diskette includes:
interpreter, line editor, screen editor,
decompiler, debugging aids, utilities,
several demonstration programs and over

rU,
S-3).

1 ing.
Th*1r*«-

IfM-
P”*" 10

ting
199

r

IMW

9K^
lu



T '

3
r

i* !

CP/M Programmer's Reference Guide
Sol Libes

J
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BUILT-IN COMMANDS *11 FL1+*# 1] mud E' E 'lBI
rira- fcinatiu-n div \* \ i Mia* naft- ttf typ

mtt
aand naiad file t- 4 ipnihch- dtvEca

Uenaolt device
Copy 4« l r o i reader drvicf co

ruied file (fiiffant drive?

i j r n i J i ua r d t ypa* u i ru>t.typ j* i b fM^# « t-Y p
•fl«Hi. t¥F'<nn» - ky|i[ X|rl»iUM,ijT[!l|
rit LaTi"i iMi f . t i r p, t i i . l yy
W i t HTt >i3nM4.i^nnfgvrtyp

fir di*J: _
¥ IP dr>iCl ) *nHfj*
PIP 4 i-4i*.typ
P3 P L*T i r t i l m
n r rufl i — C k 1tnm typ
IIP Cfflirfllvraw . tVF
Ml rU*rmP( yp- fcD*

[I4« df *t o

« *Win-in
D I M 4 :
Bin Ell4 AiliaFl^011 * . typ

IJlieruH * .*
& ES U7 771

_
*

dlraeiai j. jjcu-rj *n- k drlva
]dviIgnil*d dilU*far E L 3 HP , current drLve

ZHvplay all lilac a t j i*Md typflpduir drv
Clap-lay all typee ol delimitated fllen*i. *Bi ap ^ ay

DJeplay ASCII f lla j

Display Ill *
P

i copy!cen-
tra t ena t a

nFrv-ASCllP Eh lav
j*rwJ file*- Jr laquanca
to Uat tfrivJce

all ELlienaiea J rhaxictar *I
nng aru3 start with 1-* LL *I- X

CiiE i *-JI t drlva
dv * I nia t d -rlfSv*

• ' Tiff IJUnint . trr
IfK d i f Llintii . typ.
fcJlA. 11limn _ L yp
ERA •,*
EflA * , tVD
£ A* d i ( LJENERE . typ
ERA 11 ] tnan* _ *

r. j i ed IL l* F cu r r an t d r i ve
n l L ( L i e* ,- c u r r d rv t V7, JC CILET OIKX
P J L m«
napped f i l e
p ] i t ypes n-wed f i l e

I J. dea J mna ted j dr Iv#
tsnp**

Fran
I cu i r d rv

PIP PARAMETERSfcpi nvnafBj typ»oJ riant - typ
A EH d : r.unjni _ t yp- c-ln*w . K ^} <LUi t'*nL dnv#

i iai J ^n^ tfd dr LveKENane fll #

tllltnm.ty^RDPi r*l
|l| - f *ad data bleed until lS character
LD*iJ - dalate cJuract«ra £4tt efrlvun. n
f t } - m t h a all capy ope rat Sen* eanaala
[FJ - riawt fori leads
[QB] - >jat iiia i nw n oB*T ar** - Vl.i
[Ha - cheelc lur pioper I-oruat
[I j - nut «« FT ptu* j -giuarea
[L| - change 411 upper iraaa vheia -CHPfi to- law*! cut

[ 5 - add Una nimbari with laadlnq xaroa BAjppra**#d
( 2 J
[0 3 “ tit -] act lila tranafeT *rw]-of- fil *
SP| ~ j lliSift ( a t m fnd Vt*Vf ^*Q( ] 3 P*4

CAVE FI r I L r_«n . t yp
HVE n d i El j«na»a . tyf {current dri^f

f? # B I ' j f i J Led d rLve
SAVT: M B- naned Il ia

n (mi’ZH bytaaj *tArt I ] ^r? H

Switch- to ciesLqnatad disk drive
A-D VI.4 r A- P V2. H

CKpiH^ p vieT aree IVex 5 ion Z . rJ

ij !

usm n
“ jon ":

as 1 pi ua no laadiiwj laroa

rTRANSIENT COMMANDS [Pn J
lOatE brv^^I ] - Oulc c»pylTi^ alter
[5*t i lag'l l - Start tapyicn] wiian

raid STB 131 * IV1 ,FI
[ TnJ - axpand tali rpaca to ever y n ealupA*
III] - charq* *1 ] l4 W*x casa ch.aractai’i t «- Hpp+r eaaa
CVJ - verify copla-d data
LW ] -r da lata n./ a Ellas at daa thru tLnn iVi.Kl
Cm |- * oupy nan-ASCU I L la*Tl ] l ira pafCty fait f- rt all characters LTI Ml *

la rai îd i»T InlLJata Iry-naaLc tj-« bi^i^fc Tool proqil »
j ni t LILI pci? * IH3 3 a *d iiaaad Edit CBSDOT t LIOTU-# , typrusm IJItnaaa

.*£ f* dill lana"»
hSm I l lanana . abe

cunant drive
d a a l q r u t a d d r J v *

*- d f c a y f e * f j l* i j l f v j c f i t * d a* t L n -
T^ a n d f U J1- l h ] pJ; C * -P R N C I 3 « r f «4 t E h -i t L o- n d r v r x-c o n a u l*,I"a k 3 p l

h a A * u C O f: t l J * f r o* |£-t i r f ** L d f i v*
f i a»a d E E A IL 1« o ni I d a* L q n a t a d d r i v e

{AiSBHbla n+rad ASH
( LI. on:

l- Q* r f i 1.ii*iAJoa
L0A0 D: £ J bananar jCUTr ent dr lea

daal^ nated d-rLv*
DUH P ELLanjnt . typ

iPÛ P 4 rlJLfnanr.typ
DJ Bp Lay ILla Ln h*i

PIP KEYWORDSFtfiCPH n
MMTCPn n *xavewn * *

ami en.eeuta- nKbyte -CP.-’H nyate*
Inaq * o- E oAbyc* L ^ /n ay a LWA

!l a i q * -o f a a r i H b y c e C P /A l o r
£ ¥S G E N i> r S A V E

n- lelat * SYite" ^fMrre+a prdflXJ*

t r e a t * /r COSi COHsDla davJca { 4efSr>*d ! *
tarf a.rrd pnd-af f -FL ] # lASCI I-T I- t e d^vLca

EHPut avvrve Cpat<A*d lfl FIFJ
E-ST; LiET devic * td * fSn*d ln DClSt
tf-lt : aandi *0 HULlc to
OUT : LUTpiir. daa E. j na 11 n <p*ti;h#d Sn FIF]
P"Ni nat aa LST r r tab* aviry tth cluract«xF m

] I n*J i pu^a aj *ete avery 4 ft l ine* with
Initial «J *et

PUh: ppwtrh device
FUAt : haaENP device

itnfiH A
A•WbHit MlAAAp * p^raaieterc Esrcutt Slrt f a i r using optionaL

par j»* ter { rl
nd«d suh.Lt pre^ x ** fVZ.nl hnT* t«A I bar * c

utC fllenaae. trfi
IB dilllanaee . typ

EFecut * irLt -jr progri# rn create
d fiLr d>r *4 3 t n «5 * [ ioa-i lh BIOS f

IrtAt
ATAT At
rtAT MVr
F+*f VAt ,

, rFAT Mli

Sr?AT IHHt
FTAT t i lanana-iyp It
ITAT t i lep>M# . typ
FTAT 4 i Ml*iTA? dl-VO

. FT AT ElHlu*l, lyp JF/O
litAf JUanMv. typ *R/if «ia«je
1TAT (i l i|iiaare# ItVt
3t*t HU*•W fd ^ - fdr

BL »pl* y ETATua-R/bf or ft/D
and ivaJlabi * d 1 ah epic #

DCVica afiLgnatfit i
vatLil d^eJe * aialgwint*blH charaetarlatSe*current UEaR area*iLt. .> r MI.
file character ! * E Icegcixiirr tErv

liu^ edi dfv
daal ^natad -drlva te lead— only

[feead-enby
lRiad-Wrttv i VS.M

1 Waa E E la >

[Drctr y f S La
fi* r«*lirLST: jFl*:

* fvd/<ir ftHcJ aaniflmaant ol
Pftytkal dav Ice | aaa IflftVMI

(current drv
FnaaeJ dr Lv. Hrelar tn 10? T T Z * *etlo* far additional phyaieftl laelcaer L

I
II Dlaplay

Y 3 ,* E
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hCOMMAND CONTROL CHARACTERS- t YFn i
1

AECCIruaad Ella to Eunccinn
He%90^ CF /A- ( yarn bc- erj
Btart new i l/ia
B-a =J K R P D A N D delete 3 VJ , K >
Tab B caiman*Lina f «ad
Carx In?* X tu-rei
Printer on/ printer oif
Betype cMfreht line -

5CPP dlapl* Y vutpuL - any
character e*»cpt " e *.atari * outpux

relati line
UPI aA *u rvj .<;«
backspace to itart ol line ( VZ.TJ
En4 i> C r -n a*a 1* Input |D L PIP1
Du 3 #t* display
l*At etaraccar I] tape only;-

r pd*cha t MS
rCCFl *PIA 5TTTu

Chanda fanaral iav 1 0 JILF
H a- H-

[llHI
J BAH

BD-H»1
10«p
l i nn

rP|P COMMANDS
9- L 3 H

U ] SH
J- I f *Initiate Ferlphaiai Interchanq * FrofrM

Copy n*«d Cllt *4* !*+ drv
Pl’ichinf* f llinaaa hu daetlnat dxv

Initiate PIP and cepy nairad llle

«F
adE>n f i lanoae J IYV
*d JNINAATI'IBJIILNAAI LTTF Co
UP d i - a: t S i * uaa . t.yp

I1AHi
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ASM CONVENTIONS r iod rt+*,GEHnKt Fi l l PLIM* tttn ak thri i Viri *it l i aamlcaiit.
st i l t
(M tx]r*i iKUtl»ni

* tc

KGr
t - G a*d

£ aad r bp]

C Js*i ir &pLPbpI
Srbp ] ,b|> a
K e ,b
C (Uenna-a
C f I L frukp v. typ

l ib*la Calloued! fey eeLen
jyabol lag- , i-i joj no cmIon

AaaeefrlY Froyr a,a Foraac {*&*ge jitFerefc*B- Held#)
Tafcal i JpcS3i SptriadtiJ ’ 7 feeelfrt
Ope* *itri < wn.t4|n*aj
d-l-b iI-I-DIHJ " E4 fr

LEI t Ear'arue* kurtvaem a Jnd to
Qt-b i! un-*Ty addit ion]
D-fa '1 Lufi -t f Y eubtractlon]

* Bui t Ipl fid by b
•* divide! by b I' lnlegtec )
[• Lnder i l'

Etf */ b
COB pi*Ban e, p ].|| b-bi tm

l- t ip**rtii1i»vri c eh*reetare
flE-AE BlJ4t- bt *lpMr ? *1 , *J>3 and sup at bpi

**i end Itop i t bpl or bid«*4 -and i t-ap i t bpi mf bpl

t
f '.

f i l i-play h*z *+b *MJ *-b!

JHX Cdd*up fd
l^Chil fan (-*-b a PHI* fir COW 111a]+bl

?-ad r 12 nn*a
ud| 12 1IM|
H4 thru aid

£ 1 atneBhl*RAN
L
t «*d
L i*ii j*J'3

i> b
fta/ fr

i HOD t.
ifc-Vr b H a-ad ,,*id , Ji*d Nov* RAH black ( COB J*J tJice aid to nad

L ANDIi

|*OFO

+ AND b

* Ok b
J XOR b
J EHL b

Read Ell * p*t i£ i td by i dBVftafid to MM at
Mi>i l tddrtet + opttemail olf iag

RblL- by-fclt nl * *nd b
R af [Mt

Ileft
right

Rl- l f t J b> bit * r and sir j t ire* I l l! iubPftltuta Jjito rum atari iHp at aad

Exityt* n lj iac.r iact.i lana £ 44 f eolt~l1 with-
reg Later d imp [ trasrel

Execute n LnatiucLiana £ £* fe^l t- S| vltb
EEG Later dunp i f t*r last lnarructLan

E;HA* tfi*/ cKarHjm i tql i t i tv nr Elaqia
KxiiALtw TVILLATARI rupiC*rarrjf - I«M»P

kiBBL^ n., F-pirlty« l*aui carry)

a-i-d̂ atart addrtaa
aada #n-d at£dr«4-i?'mtr r can Baani: IL1* canjiac ba ijpartid^Ihafkai* l l f t f

Sh KE 9i J! Ll* * r tar tads- ] / oIa*a ianbl* r 4v*ir ] aytd ,

& aada SKP b

r «iRL rareby Of Qp*bl<|haac s T~
,/ 40D EHL BUR

ri i leni Cbnatarita
! * ** J -? tpfl i t radJ J?I

MHi>S ry
0 PO-^f

3 p#Hd*ilult)
B'Mi 5 J dpht1ml

ASCII - lb ift iatai ‘A ' J

U *1
IBT

5nrJLHD
It) ow*ac = rue y.cm

cjiJBcortanr a44r >Aa
nid'iu-u iddraia

Ftaudo- e-paam 'Icn 'na
SHO *tirt.

E Sat pre^ ^Aji 9i data acl^in [ d*rault*B )
Er.-d pra^rai. Cpttonal rddrciB wbar*vtSon tahi LJIA
9^ELnt aya-bel vaiutjkay na% 1M cka/nj-tdl
D*fin* a^mbbl valuasB*/ b* dbgngtd I I6BT )
Apawbla block condit ionally unti l. Df£ir
Tarnlnacv t n̂d i t Lena! aaaaaJ^ly blb^k
bt!In* atorafl* apac* far latar ua«UR byt* [ ..bye* . , , ,,byta 'I Jjvflma bytaa «i nimorlc or ASCII

Unitinti
SW wri[ Fi»rJ..,>Mid| PvfSna word|a] ft- wo byt*a)

E^ U ep-nat
SET cciiat
IF coni-tEWBIf
US conic.
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ED COMMANDS
r nA Appand n ilnaa t* buftor [ n*0 *g»* hjir fl f bmff *r|

oE m*
ebasietar*

^pnat-ccnitant ( trut i f bSt,^C*l aElivrvIvB ffej 4i| p) nrl^J(C DC ward ti
-*rvC
bb n clr»ara^t ira Forward

End adEL, c]»H CL1*. rttvrn to CF/W
Find A- th drcumcaite* g[ atrLn>j «*'and adltr leva pplntir tn ta^ LMlrv? of f i le
Inaaif taxt a ( poJntar unti l, *t typ+d
Inairt airj irpg at pointer
HLn n ilnaf itaTtl iMi at pointer
w* paLnL*r n l ima•itadijt i c

Jlobal F-cb

I
.nFa .ASM ERROR CODES I f

1i
labit arrot | * 3i»ajrt rennet b* plaead Ln data ir* j)

Espii-ai lan * r c r r i13- ForBird *apr*i:t l f ln}
(_r*ba1 irroi-«at LBplvaant*d
Over f law (expctnalan Lou -20*11] I^Atid to ccuputaSPbeia * E'

EOC [ l i tal bJi d! f f t i’ al i t value* cn aach
pmJ

Ra-glatex arr -ar l ipacdflei i value r?ot cowpatlbla
wLch np C Ij-dl l

UndeE bned labi S | label dois not iKliti-Value ettor |operand Inpen per I

a
f»pE
nLL
nhi e-nd atrinq 1 a' n cJnei

nd- unti l tnri « f t Lie
ibc« Ft EOH Atari OVII Bleb original |l £ alEtt n«t n pag*i of 21 ILmri ( n*0 -cumnt peg*)
pJi* gJLhout cfrrtAij lng inpul f i le
Rpadi fn. tlR ipto biitfar l l currint paintaxflAx 'Jy fl-u-b-at i tute *1E Img * y

occurranoa* a| attlnf V
Type n llnea
cTiAng* loii iE ? ta dpfHtr cut* t has. t mtTyf
nabif idlernai l lni hunbir gemrac 1an

Writ* i) ] Lnaa to gpiput f i le [i t irt at
begliifilp? ol Suffer >Welt# nent n 3 Lnir to Ella 1 J( flf*5 fj$ , LIB'Favi-a n/ 2 laeohrfi r 3n H c I

In llhr**a 1 l in*

nHia' o:
uP
&S
R En

CP* f mat n fp.TMt.cdb
v

nT
U
V

FILE TYPES uX
ml
u

Aevilften? and type one lineA&CEI taxt File , veuppUy BiaJc Ec>urca
ASiaHbly larwjuaga fi l l leource lor RER progranl
BA^Hup tupy FLla 1created by adS tori
-RASLc idijrca gn- ogFJia |l]i, uiueUy tgkenlxad
CWttpand Ella ( t ran* Ian* * -v u t -jbli proynvl'
OATa file
DOCuBfnt f l ia
rOFitcaxi aourc-a prog-ran f i le
9 f#r# CB adlet* fcaaLc pFpgji* f i l l r secy tab!el
UE- Xadiclnal Cornac f i le ( for Li3A.D prc >)ra*t
ILbury f i l l uafcd; by m*cja aaA«nablee
Ft/i A*urea fLle
PRIMt f i le (wuici and object praducail by -ASml
HLLgtatable awdul*Syaiie fdi « rvz.v]
SLAo.i i ten t fi le eaicuted by SUBOLT piogran
atC ayebcL fill
T£J£i fornattir source file
Cfnea ri(irti»(rfiti
Teapprary Ella

AEC
jbechward

Bova to n 1 Lna euotwr ind perCarn * *per foie re
nova t.p- n l ime riuaber ind perForB ctwBartd * &
thXowgh l ina riUBbar a

UM
uowind

md ' v" fron current lina TD- Una o
inr a

IBLH
m mi:

BAR
BAS
COMr G*T
DOC

nati i valid an all pa-i l tLonlng and -dltplev Danaa/idi
for baokuird novaBani ( a.9. » r>CI

FOS
INT
HEX
LIB
FLJi PPM

IOBYTE (0003H)P.ELL
SAy

:STH
TXX

M*ln BWi mm1 COB tRRI
> a a7 i- 1 A|it Foiir ioBi

0
iit* Binary«0 TTfJ .

CBTi
LFTJ
IHU

TTYI
M*a
L*1 F
Map

TTTCt
CMf
BATE
UC ] E

mart
F3 letyp»* - 3 -cr iAif i^ iieTO PiaiHun

le - 1 cliafidicf ixieue 1 fTB«
UPli
UFJj

«1
1*l4 11)Inval i t film, * uid flletype rharactirAL

W , . ; 1 - T [ JI
TTTi T* loTtpa
CUT t CitbAdi Tub* type ttfaEful
BAT F BATuh pi. twin<PW."input * LATBIOU* pu t)
LKlc Ua «rx defined Commie
"LFTI- Uie Bribier
ULIE Virt dvfinad List davioa
FTH1 Fapar T'nrp* Header
UHlpjWer ^rflajedl
LA a a 1 m*i4ax dariTea
fAi Fapar Tap* Fundi

OFlitUBer defined Punrhi
UF2:

DDT COMMANDS
AuaMble vyubelie node ? atart 11 **d

cadi it llnea
**dj 11 linei
aad thru aad

A aad

P CVa*p HAH
to comaItD iad

& *ad,*id t davlveefr 1

u



CP/M DISK FORMAT
lav nibble *- current drLua ; u -AJ ] -B r a tr r j
htgh - furpeat mer nedlai (loppy-disk ê ng ] # Eiinsity

\ Z j m ] 7 1D standard^tovfa-cJ 0 thfu 76- )
( V 2 . 1 onl/J

T£a^X*l 77 (n
Bf J.CEOCS'/TE: IE*: i 26 (nv^bvrad 1 thru 24 ?
It- y't *«7Br *~*~7T~

5 tora0*/T>i k tr 11« l
12# dell t jrtf -f Ceh* logic*] X tetf d|
2 " * ! 2 J6 byte* I 7 7* ?h *12H )

Lx* : any rvi*t«r al! i t:t«[i fra# IITP te
c-ipflcrlty e( -dI *k

Istenti lKbyte*-5 ioctaco ;* *)l4.i t f i l l apj.ce ail ncate-d ?
£k.eu~: fi sectors Ptond+rd 4 *pecp b-rwaen cenitcutlvf
““ phyiSe-l on tcieh|: 1-7-13-19-21-5-1 )-

1t-a 3-1- S- 3 &- at -a“*-l l‘at’34- fi- L 2 - ]H -Z 4-l- lP-l*- 27

BIOS ENTRY POINTS
hex

J-ddr
Vil u#
Hurt

Vlib*Beturned
YeCtUT
H

"ll
*+ 0.!|

^& S

soar
nwr
C-5«FT
c-cmiH
CWJQUT
LI-5T
FUMCK
REA MM
RDHZ
fiSLIfik
StTTRir
itutc
b- ETDMA
READ
WHITE
LIS7ET
S -ECTHAB

cold
f’lCirt * NTTY P+l r\t

C-fl(>drv rae
A-CfiFlBl
X-CtliEI

VIII
ehfci fgn eane-gje r **dy
end f [w ten-pole

fgpjisole
writ* ter ] LiL di*l<s

|punch dev Lee
read Fro* ffltdir device

ova hied ta tr*et-n
s a l-a e i J r E v*

SytTii1 ~ x jcl. Oil ( dptluciil i-
Tc-*ch- fi,secta- c It boot loader
Ttack -D,HCIOT* 2~ 2 fi :

Tret*-- ] i*if» 3 — 171-
TCICR-rl , liCEat1 LB-JG :: C& IUS

) IJCP f. B- KlE-nOC
"CP«ia
“is
*tn
" L A
"* 1 E
* * 33
HZI

”2 T

X-chtr * Pi ricLPTVi Tract Zi 14 sictor* trbr 32- ls-yLe»/ *ntTy
I fi d trp.f - ek tint4-0 1

User Fill Ara- a 1 Reme I n I peot-pr * ah TrieR-a and -J to 74
ti Linti j 4,ltd ilw -y -1

C - drv no
C-t r k P*Oiac no
BC-DNA

L-dph*tEtirk rwlnr
'•441tr MIMfttF
£aUL iddt.ti

4*1
Aread

writ
•3 L l i l t i t -fetUf

actor Lranslata
eubruutIn*

A -*d ska t

A-l itrt
BL*pyiK

selected sector-*
** l Q r

1K-JIKIH
pj- *̂P

codet-coneols itatus
H*ldl«
FF-data avaEl

dpb-dlak p+ri«ft* t /
header ^draa*ilah a t —J Ltk atttiLE

DO"irDl**r rtr
Ictit-lJvt at-itut

o n-b v u y
FF-ra*d y

latcnaulBglcal ttct&r nitbir
p j r t t c-p h/j E c* X a a c t o r I U M N E1

ap-arcLoi loEaiJaca
a d d r a t i

oha [ *- chino t
d|u fi**drEva niabtr
t r k B t- t i a c k, n u a b t r
ate nt»ai-ct *r
WlA-CWi atidriH
* net v*aii Cn V1.+

a a f i u o t a o f l o c i t C a-J i D D4 2U

BDOS FUNCTION CALLS
P

( raqwait te PtCt t * perftrat apeel ( led fvoetleo*?

Funct 1era
Nu*btr

[ ra C raq
P*E Han

Valua
Paaatd tc frPOS
In PtECf tlFM!:

Viiiaa
Raternt^ 1ft

K [ar|Li IMjFvhttIgn
o- yitan ravat
CD-ruait raj-d
c a- f t a a l a w r l t a
raadar fa*Li
wrich yfitt
L A T v c L e a

T PD
eliat1 D 1

2 D 2 t" c In1
3 03 ch-ar
A n A T | t- char

Input ?
(char ( oiitputl

i-iosm
string addr
addr ot data
huf far

Facip-
h r r a i

l 0 1
O- n e t f -a a d y
<J\+1
Toarrt

c 04 *EfJ5Ma,n Etl
l? fl t IuBVTE
Sfrl HaHTTE
pr Lnr string
read consola

i u J I f+t
get cenacle

it # t i l l
L i f t h e a d l Y k . i O
gat van (VZ.r)
r e a c t d a s h * *
select dla»:
open Ilia
c lD M t i l e
search Cor t i l *aaacch £oc nast
d e l e t e f i l e
ru^d nest r»Ctii
vr it# nnt r
create Pile

FILE CONTROL BLOCK 3 /0
7 C7
4 0*9 09iunetJen

Drive coda W "n s r r e n t r I'lAp 2”^ , fW)
El-lt rile HM
tl-3 FIJI Type tl*l-R/Qj l2* L-am

currtfic intent ruwber
ftaerv»d

vteEU
ctierI In
tau Elar
ODiinat ready,!
FF[ready?

] :] DA4rV
1-1

31 a*S-il
12 I

(““IS 32 «11 *1 t
va ys DCffl

f. i i.ML BO r1 * »3 J ort l»l«11 re
Open r H a h e t search
aatent Rarerd £cieit

1 J ID
] * QE
] V 0T
] >S LD
I f 11

11 [B-rftlYa nu

,m arid r

i c
14-13 «-in frith m*y

d i r
FF l̂not

T- J r u v r e n t f b«r d F o r r/vfr
> 3-i i Ih reterd hu*n*i IB 13

f infrifgjifimiftifTfii itnkJitirtiiaiiaiTiai
Disk L9 I i

DO |v #1j d1E /0 30 it
F C b add:21 J imiii 11 » at JJ aj » » n » J* Jfl IBi J* 22 J 4 jrtlrr- 'iFW'tr»ir-! tr-ir- ir-ri i ir irnifutr ^ir iMniijivtrn^ ii7* re a Fridisk full ?

t L r a c t o r v c o d*tPln-ct fovnJl
RL-driva cad#
A" edn

old file
KtTB prlrir

21 LT f i l e {r

I YL.* >1* get log In reee. f
qit "ti -
l l: C^A a -d^r.
get a ] Lac vectr
vrLre protee?
gee FL/O viciac
111 file htirib
get adEfr IdLPh

p*r #"et»f !.at/get
coJe

r * sd ran-don-rlc* r ardor-
co** p,Jta Ei LP

HIE
iset [ indon cec
reatt rlrSve
vrita randen
vLth IIRO fLll

24
2 E. 11

Dhh ad- dr2 1A
27 HL- Jva13MEMORY ALLOCATIONS 2B LC

M L-R /O v e c t o r29 ID
30 ] E res ad 3r d i t

H L- d p t a aV Z.M
o n L y

3 1 L FI br-H alu-IDC V2rtj »*aal ]e- 14P[ Yl, 4 }
current c -gdejn E- FFHIgetI

uiej rod- el pat 1Hew iMfrOt' Y
LaeatJon* Jerror codfCMlilHI

j Hp tn llOTlItl At* ft *frtYr PaSht
10BYTE
login drlei j^ Li*h* f and current uaer
j- i m p t o H- DBS
rarerv.adl: iaiterrupt victor* * Tutue -t uM
BST 7- LXIld by DDT o r BID
reserved lor Interrupt vaster
cratch arai uied; by DEEDS

net used
File Control BJocR i PCB? IT - * < d*F#wUl
Hendoa racard p*e|.t|pn*va.i{ IdefaultJ
DMA iiAffir *r ** cut bytes? for Lnput
and -? Vtput i default !

35 11
rrn *£dr

1 ( cOHf1« r3
P-arhHCl

34 1 25 Iran-do" record
£ le- bd ai l

T =- J 3**Y* te«
Scratch

Area
4 D >-FFi|

5-7
3 G 24t-J 7
37VI. 2 i,

letef
25 drive M aci e-r

FCB eddt
Q

40- 4?
5*- SB
5C-7C7o-7r•o-pi1

latum cod*40 21

J * 26r o t
u s e d 39 27

a Yl« 4 -none
VI* 4 Jnt Lai Lias syscae and! selects a lirlMi

see erfeE Q^Dee; Dl^raaiJ Siyj LHiMrltten. data
D 3-rcan.nnt close cu-Trant «vra-nr.
D 4 - aaak co unHtLctwn. strenT

Dl-directocy cepuflev (uriva ofllyl
dS- iaek pa at phyfJ -C*! *-hd of dliM

a a
T f e n e L a n t
FiegraB

Aria f 1 {100,,Turr # b
i c i f l. 2*r r *h

V2.lt
VI.t

4& D 41»-3 B FTi-1]^ Cojiaa 1* C4Hiian >4 JvS.a
V l r 4

f'jceo +fr-^lf^bi pjek Opera t L ng JV2.S
LaiDD+ii~3frFr + bF tY*t*B lvl.4

f-WiM-m-iFTF+taiI/O ayctes I
[iECnJ+u-irrp+bj \

CXJH fi le area

[atOiHb-JOFF+b
CCP

MTS* } {FEI>DIIH r

H DG6
a rea

cha p-cMa r*e tar | A3CII1
a d d r-e^^r e*-i
dir -'l lrectory

^«J n -c u r r e n t d r i v e n^b e c E A-0H r'w f
d p b*-d L*k p a r *** t* -T i L o c k a^d r e a s

V 2rM
VI,4a rea
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BUILT-IN COMMANDS R D H I L1! E t r V (i J l I I I*!!*n «1

{*Jl cii*i JIPUJ ijp
fl iat rtavic*land ril* t* ipuncb 4*vi ?+(ce-naul* dtvic #

Cnpy data fr« r*ad* r drv let rs
A f L 1P i £- i h T t+t\\ 4r i v*]

*nui-i***,ti1pr.-(nB*TtJlprl?ep"*rtyp*F[rn**Ptyp r fcH:T j
*d mii#ia**rf ypa“* i *"*•*.EytrHbn*»*- tIF |
PIP Ufi-nw*, typrt«Att*.trp
PIP LfTi'iiniH.t^fiRiUt.c^

H P d F-#I* t*
PIP <tj»*11ilan
IIP d typ
PIP L#Ti*f rtyp
PIP P1M i -m#n.u#ri^p
PIP CDtfi-CilanPIP f tjqpaRHi [

Cn
d f 11»ki

: 4**W l u k l a n d r vi - DIR
01*PIN CJiin

_
i**.Lyp

DIR * LITP
*ER
DIfl 177J k"

41racilyh=urr*nt flrl«
J pd -ML-ari*L*J

foe n*a»d fil l, -currmt drir*EHaplay i l l Cili* 4f naatd typ* urr drv
Display all typaa nC daiiqnatad rLl #h*M*Display *Il j! j ltnai«a 5 charactar*hmq anil atui tl th litter a

D i s p l a y 111* dr Lva
rtYP

m
t ccirr*^4b“
K a t a n a t *

(T -̂>, tCSIP C 11a a
Band fl ita in t- QIJIA-nc+
t# Hat dt̂ ic*

L‘

TTCPt(iliHat.tn
rtH d.rLi.n»., Lyt» drlv*

% UA E Lliciiar.tj-- fi naud Mlar currant dt ]v*13 C l l a j j eurr djtf 4 V J r r f < Wr V B* E
#11 MLta
u m i i I I ] *
i]3 typaa iif nani-d Mj*r -̂ uff d^v

jc-Mcrrnt dri 1**idta-lgnaLad

EM » *: ! '

E=A *.typ
ERA. d i f EUnarit .. Lyp

I EM 11ltnia*.*
j, dta-igifiATad 31 lv*typ**

Ir a**
’

PIP PARAMETERSP g a J r i 4i n i* a . L y p-* a l r i ** a . t y p
T“ d J ivyiwpf.Cyp*pln#«r trpIREHj.ua El ]* dl LV Br *sU#ni«*.typ-MDfti [fej

HE - rtad data bloc* until ‘e ckincLai- d*l* L* c-harastar* pai- t i\- «eta «11 c*py spa-- rtuva f^ra fiada.
[Gn] - gat Cil* ( rix n UB*T! irtl - V 2,i
[B [ - dbKl C a r pr*p*T h*x la- east
[i j - a*** -a* H piua J -gftjacw " = i> Q "
[L|- eharvj* a-11 i#pp#J P*EB cbaia -ct*iI t* lav*r «(*
[H|- add 1IA« iiulHia with ludlng ***** *uppr«cEMlu H P I L M I H M f*a
[Uj - flbjact fill tranaCcrjltri^t iM-OMIllfpl [Ij lnaact r»Fli aw*ry
[Djtilri^"I] - Ovlt c^pylni| altar
rj*tHnfT]- Start ^P|T5 I^r*ad E 5T-E Ella l'V2 .x)
rtn] - «apand tab rpara t« ivary n Caliamf
iU ] - CJIJM
[fj - v*rll[H ) - d+lata U S'Q fl laa at daatLrva tl* n ItfJ,KJ
h ] - -copy THHI fcE-CII li laa
\ t ] - i-irci parity bit an all In ELI*

t*vc ^ f |Laiuraa.typ
±AVE n 3 : f ] ] #ri>*t *.z yp ^currant drW*|d a d I >J n A t I J i j l d r [v -f

n p*gci : pa^ a- S 5* bytaal iiarL f 3 IiOh

SAVE a* i.anwd f 1 L *

[Bn]
ratlHiB t» cc-nlst *4 : ftirlteb ta daiL^nj^iH 4 I*K d-riv*A-D Vl.tr fc- p vj. K

LhaiHj * IJ* a J* aril iva ^ Hic- n J , K |USEA n

L
[Hi]

rTRANSIENT COMMANDS 1 Irma[PoJ
airing 1* f« wnd

EnltLat* l>/n**lr Dabiafgar iftt-l pr^raa
TnLclat* DDT « nd i->ad na**d ti l*

MI
m&OT 111. - ty?

a all ltiV* t irau -oliaEactvri t« u^par t*M
f rapLad data

AHt l i l lA *ASM did! ] ] *naia*A £Jl [ IUnii..,ibr

Aaa**hl* n.
pni

] V*[d*4 lgn* tfd drl**
*ma*u14* Cil* drvj b-KCI fi l l d*BTLn-
*tL*n drv Al1 ?t"*MH Ilia daatln-
# tinn drv I*"DanED-l* jt"EkIp]

hah * .CC+ f J L ir«P [rvrnrt drJx*.
ranad HEX Cil* art.

ad Ainr C 13 B

Lr^ti niaauH
LOAD Djfdlana** *Bl*j<ALid delyjr {currant drlv*K1HP ILlanaEa.T^i

dKjMP d i f Jli nan*, typ
t̂ iaplay I LI4 i* haa

dviJfraLid driv*
PIP KEYWORDSHowrm n

n *
mver# * *

nKbyt* CT/R lyfttfn
i*a^ ii *1 JiHbyti CP/R pyrtc*1**5* at aarFbyt*- / » fat

SfiCCR dl SAVt
IndtLiL* ST&ti* CENMIC* p[ &?r#"

and
C r t a t a

/r CQH, c»*<?la dtvLc* ( 4*ILn*d LA ftCuSh
EGPd aand Ervd-al-Pil* < AK1I-'I) t* dav id*
IHPJ IHfMt «Vffa ipatebad in HP|
1ST; LLSt dtviea Idaliiitd in 11«]
NHL: aand 4 4 XULla t? davlea
<KHr? wrput di*tLn* tLg»1 [ patchad 1A PIP >
M R U s **- » L S T i } t a t* *v*c y B c h c h* c i< t t- c r h w a â c i'

l int* 4 Ft?* *}*£!-* *v- * iy 14 Hm wltb
LnltLa ] ajaei

PUMi PUUch dawlea
HPR ] BaaDaR davlca

A
d V M R l T f L l*n*E * p a r a a a t t r a E i t c u c* £d d f L ] t u a L r w j ^p t i a r i a l

ptruittria)
ItKVtf iAt*nd*d EU>*It progcan lYJ.iO

a
E

ttvt r5 n <
i. to Ml4 IV***rlyf

E35 d i flIMHIJ typ
rErvcuta EDItcir prA-qriB i* craac *r td Lt nantd I LI* E

daFSiud in nro& l
PLaplay STATuEi-SyU -or R /D Icuictnt drv

and avallihl* diak apac- a \naptd drive
DEVIct aaaji|naahLB

VA Lid d*v Lc* *»iquan»
Di &r diarartarlatka
currant UftaJI auaa

* I T* cf fLl*
Mia charartariatlca EvorC «Jrv

|na*td drv
d** IQM(# 4 dflv* « Raad- un ]y

J Mad-4fii y
Haad-'Nrlt# V2 .n
j l j*t ** Cil*jDrctry Cil*

I:
: ITAT

1TAT tf I
1TAT PKVj

fafar ta 301IT!cactkn far iddEtkAil pfcy-aSeal davLctir J
1TAT Y*Ll
iTAT »4?

t-TW UMJ
BTAT ri)4naa*.typ U
PEAT Cii
J T M J L C J L T N A N*. t y p
STAt di -fcy*FTAT flltriMl.tff tft/O
ttAf f 13 ana*#.typ IHyw Ehinqa
PTAT Mianana.oin MY*WAT CI14MH.CM IM*

1
Dl aplay

VI LM I
1
Itn>
d'

COMMAND CONTROL CHARACTERSr :
AS^I!£ e-J*FJiT

nanad III* t«
alulae

ft* boot CP /H Iwtcp br»otl
3 L J.I T. lie W LLna
Euchapact and dtLate I Vi L n I
Tib t culuana
LLn. * Eaad
Carrie?# (ptwn
Printer DJI/FEJNT # r ofC
n̂ typ* aurrtnc lint
3 Ld|j dLaplay ouTpuL - any

Char«? t*f ixtepi M c rtirirti diuput
Dvlara llna

l a i f [V1 4 ]
backapjoi tc start c t L L ni -:vi.K )
ShJ of conEolt input I CO « PIFI
Daltt* arvd dirplay
iJIL cbaract*! '! t *p* c-nly ]

)

IWAT Ch*rv] t Hjanaral davi
aruS/nr ILMLi ) aaalfnaant nr
irtiiTBknl davica [lat I«TTt)

( C»q.t*TFrWIH^ LI tiUE
ciaH

1 DVH
J CAP

CDH
L U Hr
libK :

5 ]J-HPIP COMMANDS u l& H
] BHX E l

Inltlat* parIphptfa] htit^hlrqi Pru^raaurea 4rv
PI* iC*py ruatif Cl la tirtt« di*tlU( drv

1M^di>u C j lam i
dalrt*t ub>ijt

7 fHdinman*, ainlna**.t yp Co. ft'ieha&ga fi|*na*«
4 Ml*

201
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ASM CONVENTIONS r #*d i aid j eerta ( fL J 3 UH £n i*d thru aid uitfa irwnHliAlE
;

mri >05** FI!

pK -f ^utLgri
ti

J Vid
C «d,bpL

H jd ,bpl (.hipj
C.bpl .bfl

144-!iItHfc 1Ji Eoll*w*-d by iploii 1- $ alphaFiupar1c cha-rictatii

*y»boL iJifl. t£w!- n? sulv -n firit vuit i» 1pfr* d Inr .
Afcfri j j j j j j P r aqr*w
T*V*Ii apccT*"

14 >4 *itri pt«p it bpl
aadl and atop At. ‘bpl or bpl
cad and atip at bpl vi bplFjgrw_t rapri a«p*racaa rj_aldjj^i i fpaTanriT* r ' iST? C

H * ,b BLip-lay hr*a +-*h And #=b

&raterx (umrtanwJi'* iaa'id1

dIf fpif * 44* bHP' tMMPn Ji and b
fl+ b (unary addition]
G-b ! (jun -ai y aubtractl is n|

* »uic 147 3 by b
* divided by b I Infc-aijar )

a ( fc* r j/ b
ccHplenanc all D^hit*

t C d ]*nap*i. f j l injapHRJ typ
tuair c*d*l-cawud JlBX -o r c m Ella]

tadj 11 1L nn
t*4.i 13 3 L nif
Md thfu i*4

Sa- c up PCS
fan 1t« (7

j-b
L

CHi

*AM
f[QM

L-b
L cad
L BJ4,t*d* * }>

i/ b
a HQD b-

MOT *>i H Md- ,,*#d,nad IHAV* HAM hlsch fro* axd fcli#u ead tv nad
« AMD b

* Pit b
a XDft l i

* fUL b

H-4-d ri l l ip*£intd by I 4vp^tnd tv PAH 4t
f"ra F**1 addrraa + aptLanal o f fare

R.tie-by-alt t a and lb
ft oIEs-ac

|l* fL |
in^hti

ihift + b bi Lx P and o [ f , tire fU 3 Subat L fey t a into RAH ata rtlfrf j at a- ad

Exteue* n LjiatTbCLSt-M { dafjkult- l; \ with
r*ql«*r dupp [ tract?

F**cuta n LnstrLMJtldAd { daf JuLi- 3 ) t-4 th
ragta- tac dump aftai lut LnatructLo-n

ti.*»ln.*/;-h#fiq'a ragivfcir* ta i l l?!
IT*a*in* raqlitara | fla>p c*g iC-carry, Z -*trb,

h" jS 9n. E-pafJty , I"*ua carryl

5 n.pd
4 SHIP b

:
r ftPiFT a re hy C-l Op*r +1L -OJI a

h C -qb«tT *“/ hop 5.TTL 5MP.
Ca ta

yiaaari c
'

I po'aC radiaj-
l̂ bJnjry
5 ri3“octal
r>-d*c LaalI.dafaul t]
Jl - Hax Ldac Laal

Aacn: - in ^c.** ( a .^. ' A 1|

u n+
POT X/> AKD

i?mi: CB XOH

*4 d- « tirt aiJdf **•ad" and adcfraia
ead"< y if faint *ddra**iiad rr*w addcaaa
7B #rtn[, Clin atan: Ml* cannot b* apantd,chach.au« arnnr

l -n trex Edit ar Xaa«biar/Dlaaaanta|itF vv -rf layad.
Fatir ip»gpa

prfi cantt
Hfb ttact

._ J
5* L pqrigrjy nr data nrig kb 4 da-Eaul ;<

pTv -IRHI, Gfit lpbil addraaa vhaza
aa*Tut l•on ba-j ina

t(?U ^vb*t tHflni aiTibal vaina(iay not ba cb#nq*dil
SET cantt TkafLn* lypboL valu*[ HDy b* ebanfadi latarf
jy tornt Atapyybl* block TVfld k t lcn*lS / Irif lCll EM&IF
tHtiy 7#raiL nata- c^rid11igna1 Baraably blerek
Dfl CVTiJI; Oafiha itar*?* *p«Tl :((?!l*t*f M**B& byt* r ptoyt*.r -,pb '̂ a ] DaJTLh* byt** i i nu»*cle vF AKlE

i
i_l

f' ED COMMANDS.

a
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