

















The SIG/M publishas an infreguent
column 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 aven carry the
romplete catalog on-line. Howevar, |
recommend that you purchase a copy,
gs it is professionally printed and would
take a very long tirme to down-load the
catalog information. The SIG/M column
ic also printed in the news|atters of the
NYACC and ACG-NJ.

The costs of the disks ara:
CP/MUG: $8/disk LUISA, Canada &
Mexico $12/disk overseas.

SHE/M; 56/disk USA, Canada &
Mexico International add $4.

If the the SIG/M disks are copied at
meetings of the ACG-M.J) or NYACC, a
doenation of $1/copy is asked for, Sav-
ings on postage and handling are avall-
eble from the S51G/M if more than one
disk is orderad. When dealing with these
groups you should allow 2-5 weeks for
them to ship. The S1G/M disks can be

SIG/M Software Distribution Groups

aorderad from: SIG/M, Box 87, lzelin,
N.J 0B8830. The CP/MUG disks can be
ordered from: CP/MUG, 1651 Third Ave,
MNew York, NY 10028, s f
MNote that both groups furnish their
disks aiso for North Star systems (DD -
or S0} When using DD, ane valume is
stored on two disks, for S0 one volume
is stored on four disks. Laatly, the SIG/M

“can also furnish disks in Apple (single

density}, Cromemco (5" & 8"}, Micropolis
Mad-ll double density 5'"and TRS-80-
12100 forms,
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Aasmeots CP/M Softwars Exchange Systams

L Lt
A list of Ronobe CFP/M ESoftware Exchange Gystens uaing KMCDEM
For prograp tcensfers. Operazors of pew AGPM aystems should sand
lnformation sbout thefr syscama Le Ben  Bronson [Hyde Pack ROPM
1312; 955-a493] ar ta kelly Smlth [CP/M-FWeb [BOS) 5279321,
Hewized Cotober 3, 1981,

EXPLANATION OF CODES USED
Bii= Bulletin Board Eystam
Bix 1 Bauwd rate avallable (300
B2a ¥ Band yvakes svallable |L10D, 30D
Bl= I Baud rotes avallable (174,334, 1200)
BiT 4 Saud rakes available [LLo, 306, 450,400)
RS= % Hpud coktes avallabls (110,200 450,600,730}
Ch= ¢all Back®r
WALE%= Ho Alternate Long DLlacapes Secwlce?
FCFHe Renate CPSA #ysten
B Sprlpt*
M= MLt
ix ITT*

Mlrainseugs Cntarie RCEPM, (Tarante) dL6-A20-5354, Jud Wewnld,
WALDS:35,10ME haed dish; ¥ hre) Svsop naw has #etondary systen
iwich 2pd PHNL maden] lntegrated wlth mals ayscem =a speclal
SCCEngan&rtq can be made for ewtenoive dewnloading. A1l wels af
TPRSUC and SMG/W softwsre avallable on reguest, Inters=st lp new
i new vardjons of ='ware,

Migzinzauga Onctarda HPG-RCPM, JLE6-2T1-382l, Tavranto westh ug.
1dd0-0900 wkays, 24 hes whkndep BYy MALDS:I+Wb Filesghy  drws.
Sysap piara Wb of EDOE s'waras & 1HE S/ software on 11Re,

i

SupecBraln FCPM,  617-862-0781, Paul Xeliy., J900-0700 wkdys,Z4
hrs wknds; BJ 5, I,4) JooK Eiles on-tina, |Lexlngtan, Bostan,Ha
acea] (lnkerest in Suparbraia-adapted CPAH progranms)

Long [sland Ny ABDS, 516-694-8619, TLln Hicholes, CB, B3, Z4 hrs:
GeMp LMD Eiless/? dews.  Sacn with 2 lines & nadens, ore hatf-
dupler ac 1200 Baud] b

valley Etream WY REBS/PCEM, 516-79l1-2041, Hika Sehlliery 2dhrsg
B3 E,H, 300 Ii)las/} deve, May be running 213, 1209-baud moden,
Tahnsar City, WY SJBBR, E0T-797-6416, Chariasm -=<; Eves; Btc.
Bl; 2Ab [llaa/d deve, [Upstsbe Haw ¥erk]

Baarsvilla fown MY SJEBE, 414-679-E559, Henk Szyszka:r E5; HALOS;
I Fllensd drva, |Upstate NY[., 1lnstallling MP/N.  A:1 CPMBG
programs avallable by reguest.

Brewsktar NY RARS, $14-279-3693, Paul Bosshold/carl Echorn;Spp-
10pn, CB )J&m—S5pm, up Zdhrs wkndsp Bd: HALDE: SOCK Fllegsl drv.
|Sownstate Hew York] (E-500 based.

Rochesear RBAS, Tlé-2381-1:00, Aenie Mocally 2dhes; B2 5,#,1)
L.@ni tllea/s drlw, [Upstote Wew Yora| S-100 bssed. Sereral
CP/M eoftwars, ROBS/RCPH Gystssm coenists WikR $eparate posswardad
neszage Ayprexn callied Dazastar, which can be antaced [rom CEAM
bBUL [:nd on Sepacabe computar. 609 baud erpacbed Loga,

———— = AN ——————— cuL RS

EAST CENTEAL

Cranfofd HI REBE/RZPR Syatem, 200 ¥
B4y 5,M; 2-3Mb Eiless 2 Arve. Genersl CPSM EcEEwWAFE. Amataur
. Computer Group of B3 & 5IG/H REBS
Allantown Pa REBE/RCPM Syaken, 225-398-1917, BL11 Earnask, Zdhrs
RS §5,I.; d.i%WMbk Fllex, hard dlgk(=d iogiecal dipes).  General
CP/H sofeware, Lehlgh Valley Compuber £lub Bohs.
BMalbimare Md Micro-Madl, 0L =-655-0393, Rod Magt; OB, Days/Eves
enkil 2200; AS) 5,I,M.; IMb Files/2 drva. CGenecal LP/H ENfEWas Y
Entap Ham pragrans b modem g'Wwife Ln PAECAL & C)

Biltlmorn Ma Frodigy SystemA RABS, 30L-137=Ad 25, WCBE,Z4 hrs, HL,
T.5M. Dowr s# of i0/16/00, 990K 211less7 drwe.

Bel Rif Md Huclesr RABS/RCEM, 10]<B78-744l, Bob Lossch. WCE, 24
hrsp @dr M,T,8; L2Mb fdless? dcove, Down as af 09735 /81,

Grafton Va RABS, B04=A98-7d%1, Dave Hoines: 24 hek; 81, HALDS )
100K ELlaws2 drve, {Tidewabsr Wa.l CPAM, TRE-A0 k& Apples =ofk-
“ite) plang Jusl sysksm {on ane 1inad with LMW—-80 & 8P % conputer

AIWEET

Celumbus Oh CBNE, £14=368-227T [26B-CRBS]. Pen MLIlec; 24 hrs;
Bz 5,I,[(M?), 300K £ilen/3 drvs, running MESM on a Tarball S0
contrellery acessicnsl slew cesponee means ivdap al=a uwsling
ByuEad; intersst in BDE-C Ffogranma,

Hawatk Obh RERS/ACPH, Al4-368-1252, Bo Mciormick; 24 hes; BI;
HALDA; 500K €lless2 drve; Homabraw 5-1G0. Intereas in gapeTal
#vfowars, cifhent graphlcey other softwors may ba gaguadted Erom
on=iine mastar catslong,

e T EEEsS L R RS ——— TR AT T WA AT S -
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Westlapd [Deteoit] ML BRES/ROFPM, 3113-129-130%, Ron Paw.ee; oa; 24
hragr B4y S5,M.I3 LoiWb Filess? dovs. Enpnagia wery recent sfcwre.
Getroib Hi, Technleal CBES, 313-54F-F127, Dave Hardy; 24ncs;  Rdg
1,5, 2¥b tilec/3 d7¥A, Emphas.s vary jarcent pelpsses, RIF®
uysops desiring  Jcoess to passworded RCes Cleacing Hausce sys-om
should laawe ARg

Foyal Dak (Detrodit) MLOPSR, 311-7549-6363, Kadoh Peteraen; 00,
ddhcar B I,5,H; GINK wn 2 grvs « LOWb hasqd disk !v2 logica:
drvsl, Emphasis on new programs & recent wpdabtes of standard
proga, 1iG@-baud ZiZ-type moden available bBul ket sequlacly e
Ilne, use CHAT ar leavw meg Lf you warto PMM] wwiFeled sas 854
213 =wltched im,

MINICBBS/Sarce&rCkE's ARppranlice Sroup, J413-535-918A, Ran Haswesan;
CBy 2dhe; Bd; [%, M) SLOK/Z drvs. [Mlcklgan]  Aurning on an Exidy
farcerer. Heeds password, “HOHCEHER?, Interest In adapl ing CP/w
Boftware and assarced hardware to Sorcerer syGbams.

Bauthfield ML RBBE/RCPA, 113-55%-5326&, llowacd Baoker; WOR, 74
hre; 20074350 baud; [,5,M; SMbF3 drvs.  Intazesr File ol rectorsess
catalegs ol other ROFM svshass & genersi stware)

Yalpagaldo In, Olch Hill's RBAG, 19-465-105€; 1900 2200 whdys,
ddhis wkends; P4pRALOS; d4MB Fliea/q drows. 5+ 00 Gamed. Sergcal
CPSH soibware,

Thiseqe [1, Calamizy 219Fffs Canpuber Center, F12=234=-9440; 140r-
030 dajly: B3; [,5,M; hard dlsk & 2 Eloppies. Hany of CRHUG &
SIG/% prograne pvailsble by regquemt, -

Chicage I1, ®E] RCPM Eyskem, 315-043-6l009, Check Wlebeskp LAGO-
100 wedys, 1200-0100 wends; Bd; N,5, 0| 2Mb filex/2 drus, &n-
phasls an commumicaLions jprogrems, Includisg versiocne adapted ka
rar-standard SpSM systems.

rydn, Pack Il |Chicage| WCPMARD®S, J12-95%-449%, fen Ucoorson:
D100-17ce dally; 35 S,1,4) 2%b flless/? dcwh, Interes- fnard- &
poftware ravlaws, C ‘progs, and waTy fecent Teieases af sid prosn,

Caicago Ti RAPH (Repcts Apple CRAMY, J12-104-4762, David beslos;
24 hrsgT days (epccadics; 300/450 Daud; 5, I,M; Z50F Filess? drve,
[nterest in telecam & orther wellitles Far kpplesSofccard CR/M.
450 baud achievaed wAlng nzdlfiad Hayea modem. &ysop may avmn
subsbleute & [TE1)} 5-100 syscam Fyr the Apple.

Logan Sguara {0hicage IL| RCPR, }12-2%8-2136, Edr] Backenfeld)
J1E0-19C0 wkdye, lereg on whandny BY) Sy T, Mgelol: Filen/ 2 drws.
Interest recant ralenses & developing en=]ins daca-hasag, with
dafily charge 9f sofrware an B diluva,

Chicaga T1 HUG-CBAS, 212-6731-499%, Paul Hayer & Dave L=pnard;
2106-199G, ¥ dys; Rl; 5,0,M; ZMn Eiles/ 1 drys=. H-B9 based,
aperated £ar Hagth=Tenith UG with Lucermxt im HD% b HAES adapted
CR/M progs

iraqn TL) ACTA, 112-85%—HOBD, Tim Camaun; UR; LEAD-
2401 wkdys, drreq on wiade) I0CALI00 baud; 5.KM,T; 50K filas/d
diws, 2134 1200 baud maden.

Milwsudes Wi, Rlek Mactinek's Syseam, 14-TT4-2601; Eves o whkuda;
Bl 1.EM; 1200 Fllens2 drvs.

Fare ML1] 57, RIBES, BO1-547-65T6, BL1] Tayler) 24 hos; 100/L30d
Baugdp WALDS; 3Hb Jlles/3 drws. Heath/Ienico-nased wleh 232
regeR.  Ham GLufE, general STware, & on-Liin@ ganes,

Louisville Ky, RUBS/ACPM, 502-245-THL1, Mike Jang; A930-21G4
wiadys, 2 hes wands; Bl; #,M; 2,5%Mb Filess5 dvwe, Heakh/Zenitn—
baged, Enphasis on BASIC =ofrware L soma HOOS sbuff.

Huntswilin K1, WACEAUAN REBS/ECEM, 20%-BO95-6740, Ban Wilees: CB;
id hray BA; HALDS; 790K f1les/d drws. Mo Rla Cowmputer Soc @ U af
Mlay qeneral CP/W goftware.

CALEFOMHIA

2100 Man-Fxd, L%00 Fri-9700 Won; BS; MWALDS; 20Mo flles /2 hace
dlzks [=8 lpgical diaks|, Syaten includes STSAH Wal 1-10 =#;,
SLGAM wol L1-20 =F:, S[G/M Yol 21-35 = &:; EMODEM "O15KKERU,DOC
lor antife yystem dlreckery f(ever FL00 £lles availablet).

Fagadena |Los Angulas areal C&, CEES, 213-79%=18632, bLick “Mead;
Idniep B%: I.5

211-449-929%, Dan

Terrance
Lope g h]ler Valdez: CRE?P; Pa0-=2300) BLy E,5,#: SOOK FileasT drusi.
REBS & other RIFM system progs avellable,

ilea Mngeles area; CA, RCOPFH,

Falos Wagdes GA, G.F.ALM.Dats Exchangs [RBDS], 213-541-2%03%, Ekip
Ransen; 34 hoay 10051200 baud; S,W,1; 2.4Mb Fllessd droen,  Stbd
LP/M p'warw. Jatérémt ln hakwm radleo-relabad piage.
MP/M| wWill 818¢ be reachable thew 450 mhr radle.
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San Tiego Th HGCPWM, Ti4-271-3%1l%, Brion Kantep; 34 h_r:_: igapslzon
baud; T,5,H: Z.4M49 Filesy 2 drew; S-100 Dased with Auko-tatk
Acdan, General CA/M  s'ware with speczal interest In las radic.

elliconis (5an Jouet Ch, ABBSSACPM, dDA-Z&T=5900, Faul Tralnat
Wulys L7:48-D8:0l, wknda 2dhrs; Bl; &.M,T ZoiMb filaBss drvs. -
o0 (Gedbeul: based. Irterepk 1o PRECAL MT+ programe.

an Francizos areal, &15%-123=-0473, JlE
lMe flles/2

REDS af
Mperd; Buas & nltes wedye, 24hca wknd; B 5,
wh; 5=10C CLHSAI! haned; Jdhr opecatlon expecte

Lark=pur (%an Francisca acenl Th, ROBS/REPK; 5-461-1F26, Jim
r,: Zdnrs: BY%) S5,0.My 2emMnsE drws, TAE-EGSomikran farmerly used
replaced By Codbout E-I100 with #HMT,

Eacravehca CA, CTERS/ACPM, 91A-433-8718, Sacraments Mlcroaconput &r
Ut; 24hrs; BH; 5; VOOKE+ Fileas? down aepansion planned to LoSHD
Setnin, fon Boiarth, John Moorfwad, & Bur Ress Sysops.
CC beased: interest im CpSHW; disks change bDi-menkhkl oy,

HIRTHMEST
gvw; BC (Canada) CBBE, fG4-77F-7F277, Stewe Yinokoursid)
lgqncs; BLl; mmins; ZHB PLless 2 drva.  The sv&Len Wlll be down for
i menth® wtarticg 10715, MEen it copea up AgGdin next year it
will Dave a pew telne & FeAl padom

wancodwer BC rfanadal Teory CErien's RCFM Eyeten, A04-534-3543

Olyrpis Wa, ¥elp HHAS b SPSW, 206-d458-3U06, Jave Stanhape; 37 26
krs; MALDE; 4UCY filews2 o

parTiang Or, Chuck Faraherg's REPM, SC3-421-1.80) 24hraz;
KELTSF: Zmbi? tileasi dove. lleaglk/Magnoulia-based, Z1l2a nadem,
InterAAl in iarjuage s'warte.

CJEHERAL HWORATH AMERICA

CP-MIG on ConpuEerwe Microleb] type 'REIGE |CP-MLG '8l Sysapl
Dave Kogin, Tem Jorgansen & Charlie Strom are arcanging to heve
M¥ cacry nuch of new CEAUSG ond SIG/M #aftwapa, plua rawslecter
ant CP/M-orlented CBBE.

OVERIEAS

FENTH Western Ausiralla Remoce Cooputer/REBS, Austcallen local;
0% 457 A0SH, TnlLaynatlonal; 1% 457 EDE9, Travoer Marshali.
Avajlable mosr daylight hours & evenings., Manual ceanestian
anly, re#quiras CCITT 3100 EBaud modem in  AWEWER made for
AT CEER. Aunning 108 (CP/H compebltle]l, 64K ZAN, Gkhz apaten;
ZHbS2 drvs wlth 48K Cache buffer. All CPHUG aad 515/% volumes
avaiiable by RBBS reguest. 1200 Bawnd Hell 203 will  be asvaul-
able in 1 manth,

Ferth Western Auatralia, Paul FKelly's Remcocte Computer/ RODS,
australlan local; 08 458 3TET; Avallable sast evendngs,  Kanual
comnectlon only, regqulres CCITT 300 Baud moden Lm AWSWER ar
ORIGTHATE made for sccess, RuUnmlpg 105 ICPSA conpatlnle) 64K
Z80, LHhr systam; IME/] devs with d8K Coche buffer, Al: CPRUSG
and EIGD/M valumas avellable by RERS seguest L0 Baud, Bell
307 will he avallable En 1 mapch,

¥ mltarnstive lorg-diggance Aervice ahould be considered when
pianning tranefer ¢f ieny programs, Charges an EPALKT, ITT/CLTY-
CALL and #CD are S0-60% of Bell's requler long-distance cates.

*h Cail-back SYSTARE; conpuber and (a3l pesplad Ehaféd dARe
talepnons llne. To centact people, diol & let phone Ling unmcil
answersd. To contact conputer: dlal, l1et phane ring ance, hkang
up b re-dlad.

Akl tines listed are local tlme.













This area, the TPA (TRANSIENT PROGRAM AREAJ,
begina at memory location O100H, and programs are
written by the user 1o run so that they can access areas of
BOOS, BIOS, and CCP to use roulines already present
in the system. Programs accomplish this through various
"SYSTEM CALLS" and thus as | stressed zbave, a pro-
gram that uses thase calls can be run on any CP/M sys.
tem. Finally, there is an araa fram 00H to OFFH that pro-
vides for buffers and sysidm memory registers [special
storage areas) that are used by Lhe operating system.
Below is a memaory map of a 16K CP/M system based on
an INTEL MDS system BIOS as provided in DIGITAL
RESEARCH'S documentation.

In tha memory map, TBASE, CBASE and FBASE rapre-
sent the memaory address of thé start of each area. TBASE
is always equal lo 0500 but CBASE and FBASE change
with different sized systams. Systems can be mada largar
or smaller accarding to the amaunt of main memory ar
other considarations, bul actually the memory map stays
essantially the same with only the TPA changing in size
for different varsians, One final note on the operating
gystem map is that & program may overclay the CCP or
FDOS. What this means is that once tha program |s loaded
fram disk, It may use areas of memory proviously
occupied by the CCP or FDOS as long as they are not
needad by the program.

Qn power up, the operating system |s either entiraly or
partially loaded into memory from a CP/M system diskatie
via a bootstrap loader sequence. Any diskelle thet has the
cperating system on it and is in drive O i= called the
“SYSTEM DISKETTE", and if you have -a multiple drive
system, only the U drive needs to have the operating
system on it. Tracks 0 and 1 contain the operating system
while a directory of all the files on a disk and thair loca-
tiens and the data files are found on the olher tracks {2-T6
on 8" disk or 2-35 0n 5.25" disk). Sector 1 track 00, Lhe very
first sactor on Lhe disk, containg a loader pragram, which
when placed in memary from 00-7FH will bring in the rest
af CP/M whan execuled. In order to read sector 1, track 0,
a boatstrap lgader is used that can sither be toggled in via

g “front panel” or burned Into a AOM and executed. Inmy
system which uses a AOM boetstrap, the entire process
fakes less than S saconds, In same systemns, diffarent from
mine, the BIOS or parta of BIOS such as disk 1/0 is placed
in ROM also. The BIOS contains boot programs 1o bring
CPM back in after a program has ren, thus after
execuling & file, if BIOS is not altered, one need only
exacute the area of BIOS used to bring in the system.
Laocation DOOH in mamory is reserved for 2 jump vector tg
this boot routing, thus to bring in CP/M, all ona has to
do is to jump to location 00H. If BICS ts altered howeavaer,
tha entire system has lo be rebooted from the starting
point using a computer reget command to get control via
either & ROM monltor, or 2 CP/M bootstrap that is
initiated on reset. Tha main advantage of jumping to
location 00 and nol reseting the computer iz that the
formet progedure will not alter the TPA or in gther words,
the memaory located from T100H to CBASE (start of CGP),
Once back at command level, tha user may then save a
memory tmage of the TPA that may be examinad,
madifiad, or executed at 8 later time.

| have included the following litaral flowchart to help
summarize what happens when CP/M iz brought inon &
systam after power up.

In my system which usea the "Tarbell” controller and
BIOS, the following dialog ccours:

TARBELL 26K CPM V1.4 OF 11-13-78
2510 VERSION.

HOW MANY DISKS? 2

A

Inthe above, 36K is the CP/M memory size, V1.4 slands
for varsion 1.4 of CP/M, and 2510 VERSICON s the type of
10 board used In my system. | typed in 2 to the question
"HOW MANY DISKS?" because | currently have two disk
drives, &and finally the prompt “A>" gignifies that drive
"A" {drive D} is the currently logged on disk. Also, memory
localions 00-02 contain {C3 03 8A) which s the Jump to
the bogt routine in BIOS as mentioned above, and
locations 05-07 contain {C3 03 YD} which is the jump to
BDOS to service system calls. All values arg in hexa-
dacimal.

Hopefully, the abova text will give an |dea of the
struclure and initial workings of GP/M on power up and
rasat.
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name usually occurs and 42 41 ete, 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
refer to the ahility of the CCP to work with liles with
similar but not identical names. Two spacial characters
are uwsed: "7 amd 7" also known as “wild carg”
Ambiguous file names use these charactars whareas un-
ambiguous do not have them present, Also, file names as
found in FCB's are unambigucus. Although | will get inta
maore detail in next month's article when | discuss CCP
command functions, the following example and explana-
tion will hopefully give a better undarstanding of this
cancept.

ASMT.COM can describe —
ASMI1.COM or
ASMZ.COM or
ASMA COM

JAME 717 CANDESCRIBE —
JANE.COM ar
JAME 123 ar
JAME.TEX

The wifd card "*" character is used to raplace an entire
primary name, sacondary name or both,

** CAN DESCRIBE —
FORTRAN.COM or
LETTER.TEX ar
TEST.DAT

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

The final aspect of CP/M file structura that | wish to
discuss is sector allocation and file size. Each file control
block has space for 16 data byles. Thislistis referred to as
the BISK ALLOCATION MAP in the CP/M documenta-
tion, and it 15 used by BDOS to find the ordered list of
sectors comprising the fila pointed to by the FCB.
After a great deal of analysis, | discoverad that each
position in this table represents a block of B sectors.
Block numbars 00 and 01 contain the directory as | listad
above, but blacks 02 and up paint to data files. BDOS
also uses another byte in the FCB that keeps track of tha
total number of records (sectors) in each lile in the event
that not every sector in a block is used, For exampte, if
a file neads only 2 sectors, then the other 5 in the
block pointed to by the disk allocation map are unused.
This phenomemaon is the same as that discussed above
in reference 1o unused sector space. By comparing actual
file size with total available space. CF/M has a means of
managing disk space for small file lengths, Since there are
16 positions in the disk allocation map, then the follow-
ing figures can be calculated for the maximum storage
capacity for one tile pointed to by one FCB:

16 biks " 8 sectrs/blk * 128 bytes/sectr =
16 384 bytes

When a FCB becomes full, the byle containing the
number of records becomes aequal o 80H {128 decimal)
and then BDOS creates (during write functions) or

searches {during read functions) for a new FCB with
the same file name as before, This new FCH is called an
extension and BEDOS is able to create or read up 15 15
extensions. Thus in CP/M ver, 1.4, files can be created
that are 16 * 16 384 or 262 144 bytes in length, Of course -
as calculated above, this is impossible becavuse there ara
only 256 256 bytes of storage on & single density disk. The
total amount of storage available for data Is calculated
balow:

256 288 bytas/disk
- G 656 bytes/tracks O and 1 (system tracks)
1 G24 bytes/directors file

248 576 bytes

Since each block in a disk access table points to 8
sectors, then this lotal length in bytes is 1024 (128 x 8).
When files are shorter than 1024 bytes or the Iast block of
a file Is not fufl, then this unused space will ba wasted. |
howaver, there weare 84 files aach a maximum of 16 384
bytes in lenglh as caleulated abeve, then total storage
would appearto be 64 * 384 or 1048 576 bytes. {The reason
why | chose the number 64 is that the total length of a
FCB as found in the directory is 32 bytes, thus each sectar
can contain 128/32 or 4 FCBs. 16 seclors in the directory
" 4 gives B4.} This is of course quite a bit more than the
disk can store, Actually, the total storage space is dater-
mined by the fact that CP/M 1.4 supports 243 blocks, and
singe blocks 00 and 01 are used by the directary, the
maximum storage on a disk when there s no unused
space s 241 * 1024 or 246 784 bytes. Finally, the CCP
command STAT will give the unusad space onadisk. This
is given in 1000 byte increments thus a disk with no files
inthe directory will appear tohave 241K (K=1000) instead
of 246K and the size of individual files will given to the
nearest 1000 above tha actual size, For example, STAT
will give the size of afile of 256 bytes (2 sectors) as 1K, (the
full block). =

In conclusion, | have included g great deal of informa-
tion that may or may not prove useful at this time to all
users of CP/M, but haopafully, it will help you 1o axpand
yvour knowledge of file structure and management, In the
next section, | will get into more practical matters.
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180 cps. | have used 180 cps as a general himit
because true ling printers which print a wholeline at a
time {as opposed to character printers which do ana
character at a time) are really not practical for small
systems, Although fast, line printers are quite large,
use was! amounts pf power, are expensiue, angd
reauire a great deal of hardware and software
interfacing.

kot all of these devices meed be writlen into a
BIOS. The fallowing approach gives the most efficient

use of space and processor time when writing
IDBEYTE-directed routines:

1. Write a set of drivers {inpul, output, inpul slalus)
for each physical device to be accessed by the
syslam.

2 Avoid including drivers that are nol needed.

3. Write a linkage routine that reads and translates
IGBYTE information tor each position needed in
the vector jump table.

4 If possible place these roulines in ROM (Read
Only Memory) with its own veclor jump iable to
facilitate programming.

if thrs plan is followed, redundancy will be
gliminated and system generation (as when updating
or changing software) willbe simplitied. Hardware will
tend to remain sialic, whereas software goes through
g constant evolulionary process. Listing © gives an
example of how 1g write a set of linkage routines for
the console device. As a finai note, reviewing the

sections on STAT.COM and PIP.COM in the CP/M
documentation will give further insight into the uge of
IOBYTE.
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function; my main program loop is nothing but & series
of subroutine calls to major functions, and those In tum

call nested subroutines to perform subfunctions. My

programs may run a {ittle mara slowly because of
this—but than they are /Q limited rather than CPU
limited, anyway; | certainly find that this style makes the
logic easy to foltow when | want to modify & program six
months after it was written. Further functions can be
added or algorighms changed with very little trouble.

Point No. 4 is also important. The BDOS uses all
registers, and even a simple call for congole input or
putput can destray data in BC or HL if these registers
are not saved. |f a macro assembler is used, code Save
and Restore macros and use them bafore and after
every call to BDOS, remembering that single-byte
resuts are returned in the A register, and double-byte
results in BC.

Avoiding Size Incompatibility

CP/M systerms coma in all sizes from 16K (mintmum])
up to 64K (maximum without memory Bank switching).
Regardless of system size, Page O (locations Q000
through OOFFH) and 22 pages at the top ol memory are
reserved for the use of CR/M. Thus, the arga available
for application programs and their work space varies
from 40 pageas | 10K} In @ minimum syatem to 248 pages
{62K) in & maximum system. This variability has implica-
tiona bath for application programs which make only
BOOS calls, and for those which maka direct calls to
CBIOS routinas.

Finding Avallable Memaory Size. Programs which per-
form extensive searches, such as text editors and for
matters, and database update and retrieval programs,
rin fastar if the data to be processed {or a substantial
portion af it ks available for processing in memaory. Also,
telacommunication  programs  communicating  with
remote computers generally require larga bulfers to
avoid interruption of data transfers on the line by disk
accesses. Programs of this type need to know the last
memaory location available to them, 3o that they can
define large butfers and workspace without encroach-
ing upon CP/M. Locations 5, €, and 7 in Page O always
contain a jumg instruction to the BDO3 entry point;
thus, the last available memory address can be found by
the saquengea:

LHLD G006H

DCXH

SHLD MEMTOP
whera MEMTOP is a 2-byte storage location within the
application program.

Finding The CBIOS Jump Yector. Programs which
make direct calls to CBIOS routines need to know the
lecations of these routines. One way of doing this is to
include in the application source code eguate state-
ments that give the addresses contained in the CBIOS
jump vectar. This iz an unsatisfactory method, however,
since it ies the executable .COM program to one partic-
ular CP/iW size; if the systam is changed tha equales
must alzo be changed and the application program reas-
sagmbled. It is better to define the CBIOS localions
dynamically upon entry to the application program; the
prograrm will then run correctly on any systam that uses
a similar disk tormat.

AE-E T TR

Thera are numarcus ways of locating the CBIOS
routings at run tima; all depand 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 jump wector. This vector
containg the following jtems:

JRP ROCT ;Aredvae nere frem cold stare load

JME WBEGOT JRccive here Eor warm =tack

Jep COHST iChack fof confele inpot charscter raddy
JMF CONIN |kend character from canmale Input

WP CasouT rMr lte chegasker Lw consele display

JHF LIST ferloe a characeer to Ligh dadlgae

JAF FURCHE :write a character to Furnch device

JHE  REARDER jAResd 4 character Feom Reader devlca

IMF  HOME
THE EELDSX
JHE  SLETTRE
THF ESETEEC
JNF  EETOMA
JNF  READ
JHNE WRITE

JMoye ba track 00 gf Belactod Oriwe
rselect & divk droive

joet bpagkh guakgr pn sclected drive
j5et sectar nunbar an sSelected [rack
et afdress of disk IA0 buflar
iMaad aalacted GRCLaY

;Hrite salected =mackbor

Onece the address of the jump to WBOOT &5 known
frem locations 0001-0001, the application program can
compute the addrass of any other CBIOS routine. The
simplest way of deing this is to create an identical jump
vector within the application program, as follows:

PR AR A T AR T R R AR R EFRARF R AN TR AR R R AN T AR
JGETYEC, L1B, A roukine Ep abkain

CETOS yorglne Addres=zes for a local jumg wector,

;Froon CPAM Usags® Graup Likracy, Yeluma 1,

I-,iii FRATFEAAT FARA T AA AR R RdFRdA A R AR Rt R AR AR AR
T
CRZ  1R0OH

T
WECTRS; JME  GETVEC

D5 1z IThls space wil! contain tha Lacal

;jump wertor attor cxecutlom of GCETWEL,

W EUUYELTRE+] 1o NOT renowe any [Lens

COHET EQUWFETTRA4R ifram Lhis 1lst, or addrezsed

COHIN FOUVECTRS +19 ;h’l'i'l nat marteh Bhese in the

LOBDUT EQUYFELTRA+] 2 FCRIOS lunp weckor.

LTET: EQUVFCTAS +14

PUBCH ; LUUYECTAS +LE

READER EQUYECTHE F 24

HOME: EQUYECTRS +24

W ELLEE EQUYECTHL 4 2T

SETTRE EQUyELTHS+30

SETGRES; EQUVECTNLED]

HETUMAE LU VECTRS + 46 -

HEML:Z CUIVECTAL+1D i

WliTTE: EGIVECTHE 442 ks

NETVELD: [ 3] OF, HEGGT sPeb Nestination ta siark of local wack!
LHLD L ;ook shart address ol CBIUG weicinr,
[ U R U iBok byte cuunt |14 junpz X Q).

SETVEL: N R M ek a3 byre from DRVIOL wRCTur
BTRE D sand capy it La the loeal weckog .
MK i iFunp the
[HY 1 i iniers,
[TINTET] rhaetk Lhe Bybke counl g
JNT RETVED sandd lanp Lol doris.

ireeen focal o werLar cowpiete, (a1l throank

siveo madn by of applisaltlan peegron.

T T N TR N R YRR RN LY

BUFFEREDI/D

Bufferad Console 1/0

CP/M provides facilities for buffered 1/0 as well as
gingle-character 1/O. Calls to BDOS for butfered 1/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 tha buffar in the DE register pair.
A subroutine call to BDOS at the standard entry point
{0D05H) then initiates the operation.

Buffered console input is used by CP/M for com-
mands and their arguments, using the default 1O buffer
at 80H. On input, characters are echoed to the console
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. SURHOLFTHES: EOLLOW 1 Print List Beffar functlon certespunding te the
: SYSREOCEES ENG OF PAGE AND HIW TITLE®4s i EEANE SLataaid BIREERE CURCELON:"S
ALEE 1EDE Tk HYI AL FORM  :FORM FEED 01F1 TE PITRHG: MOV A H iGET BYTE
i Al 2 2 [1F2 FEZ4 CRT gt JSTRING EWD?
0578 CLCEel CALL PRYT Hr 4 Trhtidi
g:v1 r] > a a -
hae ol M 8, PARHULLE W1FS Cesb ChLL  FD¥T  ;BRINT BYTE
gi.‘._' S PLFQE: Myl A PMD 4iFR 23 IHK i (BIME BOLNTER
EREDER0L =i EA £1F9 ©IFLDA JME PSTREG [ LOGE
i i) o *¥RpPRINT W BYTEE FROM BUFFER ADDRESSED BY HL+**
OLeN _"_'5_‘ ) DR B 01FC TE PCNT: WOV LM JGET BYTE
oL C2TERL ] ELL ToF 2 ] 01FD CDCROL CALL PEYT FPRINT IT
;
D1TE ZLCHOS TOF3:  LAI H,FMSG ;POINT T2 "FILE' MESSAGE
nlédl CoFIRg “ALL PSTRMG  ; PRINT STRING a2a4 23 INx A BELUME POINTER
0164 215003 LXI R, TFCR+1 ;POINT TO HAME azal as DER b DECREMENT COUNMT
azo02 CIFCO1 JHT PEHT
GLET 560E vl B4 $51ZE OF WAME RIpaLA P
e roreen A W reIT 8 ARE camcTons . eeecowens smane e sknEn To A prcTRALH
N1EE TOCHG1 CALL LBYT ) 0206 Z1CTG3 DEC: LXI H, CECWRE
g191 216500 LXI l,TECE+3 ;FOINT TO TYPE g;';i gsﬂm b sy
aled 0&u3 MY Bo0r3 ;SI2E OF TYPE Sont ﬂi“ Wl 30
Q196 CLCPSOl CALL BONT TERINT 3 TYPE CHARAMCYERS d st s sl
0133 216103 LX! H,PHSE [POINT TO "PAGE' MESSACE Bl LD ] R
019C CEF101 CALL BSTRMG  BRINY STRING Rsh- OEaL R r
O19F IABEA] LCA EAGE {GET PAGE NUMEER D215 SDR802 EALL BIGET,
olaZ CODBOZ CRLL DESC JCOMVERT TO DECIMAL 9418 T3 RET
0las z1c%p3 (3 E,DECWRE ;POIN 5o i
GLAE . 0603 VI £ 3 REQAHE 30 DE S0 0219 3610 DICIT: MVI CACE
olah COFCOL CALL  FCNT  ;PRTNT PAGE NUMBER bk oot B o B
O1AC 3ECD AV A BSCR PRINT CR b21e ﬂﬂ'ﬂ? ool .
D1AF COCEL1 CALL PBYT Lals M D10
Olp2 IEQN MVI B ASLE i) I'.'}IBI}2 JMP
O1B4 COEAD) CALL FBYT SPRINT LF 0223 81 GIi: ADD <
0187 JEda MY AL, ASLF f orz4 23 INX H
D1ET CDCALL CALL PBYY AND AWOTHER nizs C9 RET
clac E% PLSH I
D1ED 21BD03 ©LEI He LINE
G1CO 72 MOV P ‘
0lCl chpd Abil 1 ;EUMP LINE COUNT FUR HEADER & SPATES
olc3 77 Mo H.A Jll-l‘il’ltttliit!ﬂ*f*f*l‘*il"ﬁ*i.‘i""l‘:
alcd Bl FOF H f L.IMCHE h
01cs % RET 3 Updates Iine counk and checks ;
; for page end, Carty =set ta i
P Brlgger 4 nev pags E::‘;iﬂ;tif-F
Jicé ESCS PEYT: CPUSH H 1 buUZH B pesRThENEEERREAEAT RS ;
01cB 47 MoV -3 FSAVE THE CHARACTER ; y
01C9 IAC1O3 LTA PFLAG  JCHECK TO SEE IF THIS PAGE D e
glcc &7 CRA A iIS TO BE PRINTED [FLAG=133 Bi28 DED ’
01CD CAE44L ) Jz ERYZ :1F WOT, SKIP THE PRINTING, i SHSAFTER A Ok, TELAT BRINTINGES*
piC C5 : FUSH B JELSE SAVE THE CHARACTER 0F2h AF LHULLE: KEA A
aint gEQS MWL C,WRLET :FUT FUMCTION CODE IN ©, D126 CTCED] CALL FBET
atod léaop MW [ 1] (CLEAR D, 0z2E 0% DLR B
010% 58 HEY E.B :PUT CHAR TN E FOR BDDS, D2IF CIINA2 L LNULLE
aicg CODSQ0 CALL BDOS JRHD DG THE PRINT. P
el : 4 " 0232 ZlBDOL LXI H.LINE
aybe 2l ) FOP B FRESTORE THE CHARACTEH. 1235 14 et i (BUNP LINE COUNT IN WEW,
0ichk 78 Y ALH FGET CHARRCTER INTO A 0236 46 MOV B, M fAND GET UPDATED COLFNT INTO B.
D1DE FE2D CPRI 200 16 BEE IF IT'S PRINTABLE 0z37 28 DX H JPOINT TOD LECHT
0lo0 DAE4L0L ac PBYZ JIF WOT, BON'T BUMP COLUMK COUNT, 0238 TE MO ]
OLED 21BBDY LxlI H,COL . :ELSE POINT TO COLUME COONY 023% 50 BUB B FSURTRACT UPDATED COUNT
QlE3 34 THR H :AND INCREMEXT TT. 023A DE410DZ JHC LINRON . ;NO CARRY, STILL ON-PAGE.
i 0230 23 PAGUP: INX H JCARRY=0FF PAGE, 50
QJiE4 GEOB FBY1: MVl C,CATAT ;GET COMSOLE SThTUS 023E 3600 MY M0 JRESET CURREWT LIWE TO 0
OLEE CDOEDO CALL BROS ;TO CHECK FON AN KBORT COMMAND -- o240 37 ETC ;AND WAEE SUTHRE CARRY IS5 EET.
QLES E6D1 AH1 i ;LEE SET? 0241 Z21ABLI LIKTH: LI H,C0L  ;RESET COLUMM COUNT TO @
UlER C2LED] THZ EREXIT ;Y¥ES, EZXIT BUT WITH WG FORM FEED oXdd 3600 KVL M. .
T QILE ClEL POP B & POF ¥ D246 CLEL POP B1 POF H
]

OLFO C9 RET D24l % RET i AND ERIT.
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i PCHER ! iy : HT TO BOTM
i Tt LINCRAK rntu::T with Carry set; gﬁi ?i 3 Ilgrg :,n iPOT
; Eor pew pags, this routine : " ] _
[ ] 5UB B sBOTH-TOMM
e i 4 nIAC 3 INR » ; LNCNT=BOTM-TOPM+1
i bl ;J:EE; A : DIAD 3IBEDI STA LMCHT  ;AND STORE 1. FoR FUTURE URE :
I._'lllilititll"il’ll‘li‘liﬂil‘ﬂ"‘ﬂi‘ﬂi‘*“?"‘i : St aMON FALL IHTO PACE RANCE HDUT]HE...
0249 E5C5 BCMEK: PUSH M | BUSH B P )
0248 21BEDI Lx1 H,PAGE :POINT TO CURRENT PAGE NUMRER 4280 CDE4DY  SETUP4: ChLL  EBUP  :ULEAR THE ABUF {ASCIT BUFFER)
024E T4 INR: " rAND UBDATE IT. :
B2AF 23 N " $POINT TO PAGL (LOWER BOUND) bt L e sl
D250 4 Z 511 PAG
uzs’: 3iagp3 Eﬂ ﬂigz ZE:; Sﬁg,‘f“uﬁ"‘ﬁg B 02p8 CDO5A0 CALL RDOS ;PROMPT FOR PAGE PRINTING RAMGE
; L
0254 ES CHB B ;CURAENT-LOWER ¥
025% DI5C0Z JHE UPFER  ;LOWER BOUND DK, GO CHECK UPPER BOUND. et S0 s N e b
DI58 AT CLEAR: XRA ) FNOT IM PRINT RAMGE, 50 CLEAR PRINT FLAG 0Zco COOS00 EALL abas 4
0259 CI6502 JHE FSTOR  GMND G0 STORE IT- ; )
f a2 a3 "
p25€ 47 UPPER: MOV B.A tA STILL HAS CURRENT PAGE, 50 SAVE IT. i ki i g e T TR AR
0250 23 INX i PPOINT TO PAG2 (UPPER BOUND] : : . . =
D2LE TE HEY P :CET UPDER BOUMD INTG A o R 0 SETURE G0 SET MAX FACE RAMGE,
QI5F BE ChE B s UPFER-C URRENT 1 - = :
D260 BaSEl az EREXIT :IF CARRY, CURRENT L[5 ABOVE UBPER EOUND CaLPiRIBSOY:  SETURSE LR B.AEUF+: ;ELSE POINT TO LOWER PAGE NUMBER
4 50 EXIT TO CE/H AT GHEE. ELSE 02CE COW503 CALE ADEC COWVERT IT TO BIMARY IW AL
063 IRl MV1 Ayl #SET FLAG TC ENABLE PRINTING, Qe L:E ROV ML .
026% 320103 FSTOR: STh PFLAG :AND STORE IT. 0202 3zaFold STA PAGL FAND STOHE IT. B POINTS TO THE SPACE. .
DGR C1EL POF B 1 POP H QzZns 03 IHX B ;POINT TC WPPER PAGE NUMEER,
DIEM £0 RET D206 COA503 CALL KDEC FCONVERT IT TO DIMARY I[N DL,
aing To L [=L'} AL
0ok CIE4DD JEp SETURT FAND BTORE IT.
s SETUPG: FSET MAXIMUM PAGE RANGE FOR PRINTING
JRERR AR bR AR R R R AT AR a e, 02bh IEDL MYT A MINP ;FIRST PAGE
i SETUR : 02DE 3 IBFO3 5T PAL L 3TO
| Prompts for tep and bottem line DIEZ IEFF MVI A MAXE  LAST POSSIBLE PAGE
; numbers, gets them from ABUF and ; H2E4 32C003 SETUET: S5TH PAG2 .
i stores ;ERen ln TOPM and BOTH., i 02E7 €Y RET
)

Then gets and sktares page numbers:

¢ For printing range.

P i’il.-l-l-l-'-I-qf*q-qfipf*fp‘*fiiip‘-bi*n: RENTUTAR S a b S bbb kAR AR AR d,

0268 COAl03  SETUP: CALL  ZBWF  CLEAR THE ABUF [ASCII BUFFER e St : i
i TO HOLD ANSWERS) b it SRR A DI FILE
QF&E OEDS MV C WRHES i THPUT: BSet DE to addrass of ,
G270 11F603 LxI Oy MARMEG ; PROMPFT FOR BO-LINE DEFAULT r the FCE. On opan error, exit;
DZT3 COOSOO CALL BOOS H with massage. :
- i ‘uI..I-lIllillliiiiﬁliiiibﬁl*ﬂ-*ﬁ-d-ii;
D2TE OEDA LI C,RDCON rHOW READ THE AMSWERS
0278 I1D103 LET D.AEUF  ;THTO THE ARUF DIZES GEOF FOFEH;: HVI L,0FEN  ;OFEN T
CI%F COOSLA fALL  Boos p2EA 115000 LI Boqern oL EERE
5 H C2ED CDOSQ0 CALL BDGE 1I55UE OFEM
D27E 3ABI0Y LA BEUF+2 pLOOK AT THE FIRST CHARACTER GIF0Q FEFF [ LUFFH :ERRCR?
QE6i FEZF CPI r fIF IT5 & SLASH RAFT CAFTG JZ HNOFILE ;YES
Q2E3 CABEDZ JI SETUR3 GO SET DEFAULT LINES/PAGE, D2F5 AF KRA A :CLEAR CARRY
] : 32F6 C9 HET
C28s 018301 LEI B, ABUF+2 ;ELSE POIMT TO FIRET MURBER I
E:E'! cogbel TALL ADEC FOOMVERT IT TO BIKARY TW HL 02FY CDE5D1 NOFILE; CALL EER :THE CALL PUTS ADDRESS OF M58 DN STACK
EZ o MoV A, L OZFA ODDOAdI4L14E DB ODH, JAH , "CANNOT OPEM FILE *,00H,DAH, 'S’ ’
DZET 3IAFLE STA TORM ;AND ETORE TT. L ’ A e
i fBC NOW FOINT TO SEPARATOE SPACE.
DEFL 03 INK B FPOINT TO ZND WUMBER, g L e e T S RS LLEL LY
L2851 COESE} CALL ATEC FCOMVERT TO DECIMAL IN HL, i GETHET A
F.z:f :;I':j'l{l'] 'E'-I':Il‘: :E:;P M T i Reutine to read a byte Erom :
el i e X £ IT. ; IBUF; replenish from disk when ;
02%& ClnS02 IHF LINSET ;WOW GO COMPUTE PAGE DEPTH ; Che buffer 15 empty
: . & - "
i i : OUTPUT: A =8 y o 15k fat;
D298 CEO5 EETUF: WVI R,HINL [SET DEFAULT TGP AND ,n...........f?f,ffﬂ.‘..*f..kf':f.ff_ K
Q3% :ZIMF03 STA TOPFH %
DIs RS54 HVI A MAXL :ROTTOM LINES ON THE PAGE 0il0D 2iBCOS GET&T: LXI H, IR UF »BUF LEN
oAz riknod ETA BUTH 1313 EB HORG ! {BUFFER END ADDR. TH DE
S : R3l4 2ACI0E LHLD IHETR FCURRENT POINTER IN HL
i Wow compute no. of lines per pages** 317 cotoos CALL CFHL :TEET FOR EHD OF BUFFER
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i

i Dils ZAC3T3 LHLD TIHPTR ;CURRENT PGINTEAR IN HL

i **fHaw conputa na. of lines per pagettr 4317 CpIpad CALL CFEIL JTEST FOR END OF BUFFER
331M TAIDDD JE FlLBUF  ;¥E%H, RERD DIBF L3 ETAE bl
CAIC VE GETEL: LS MM fGET EBYTE 0330 43 LR B
431E Z3 LK 1 JuuME POINTER n3i%l CIREO03 awz IBUL
0311F 22C304 SHLD 1IMFTH IEAVE FOINTER 1314 C3 HET
032z BT ORA & [HESET ChRERY :
nizi &1 EET AR ETATAFARTAN AT ATATATATA RN RN RN AT AFATRTRAFAF ARG AR ddad ¥

H : BOEC fetches up bEo 5 ASEIL decipal digiks from the ABUF
G124 21BCOS GETBZ2: LXl H,IEUF ;RESET BUFFER FUINTER jaddressed by BC and convarts them ta a 1f-bit binary wvalue
jeaturned In HL. EBcan steps on a Space of 00,

5327 120104 SHLD LHETA 03%5 210040 ADEC:  LXI H,0
3z2a 231003 JHF GETR1 FCONTINUE OI%E O ADE] LDAX R
t 03%9 FE30 CPI 30H
033% JEQ4 FILBUF: MVE A,HUMSEC JSET WUMEBER OF SECTORS TO READ 03196 CE [+ ;DONE IF CHAR < ‘0
032F 320202 ETA CURSEC ;BWD PUT IT IN CURRENT SECTOR CCUNT DARC FE4( CFI 40H :GE > ‘9t
03312 ZLBCLS LAI H, IBUF NAYE OO RN
03315 220533 SHLE LOADAD  (INITIALI:E 15K READ ADDRESS QI3F 534 MoV (PR )
[3}E EB RCBS FEUT THIS IM DE paml 5o MOV Bl
B339 214740 JHE FILBU3Z ;AND GO SET TWITIAL LOAD ADORESS. da3ial 2% [ 11 H
i 03md a4 LD H
E33C 2ACS03 FILBEUZ: LHLD LOADRD GET LODAD POTNT COF LAST READ, G1hi 15 i LAl i}
913F 118000 TKI C,SRCLEN :ADD THE SECTOR TLEXITH 0Xnd 29 LaD H
0347 19 nan o (T THE PREVICUS LOAD POIMT. Q1AL DEl0 BLT 30H
G143 2HCS03 SHLD LOMDRD ETASH IT AWAY FOR HEXT TIME AROUME, QI8T HF MOy Eoh
0346 EE WO HG JAND PUT TH QE alnE 1600 MY oL
I d3AN 18 AL )
43147 OE1A FILAUIr MVI C,DEFDMA ;FOR BDCH Q3isB 031 INX ]
0340 CODS00 CALL BOOS 3T0 SET THE WEW LoD ADDRESE. bAME CIOEOD JME MOE L
q34C 0z 14 MY C,REAR ;FUKCTION CODE
p3I4FE M16CO0 L1 o, TFCE ;PASE THE TFCH ADCAESS TO EDOS
73581 ~pasod CALL BI=0S I-BE'j,n SECTOR, :iiiil‘iiiiil‘ldlitibittli.iitititl
D354 FEQO TPl 0 i THECK FOR GOCD READ ; WORE SFACE i
r3I56 S26603 . JNT CKEOF :IF WOT, SEE 1F EQF, R e T e T T e T
0359 3AC202 LEA CURZEC ;ELSE GET SECTOR REAL COUNT, DIAF 05 ToPM: DB MINL 1157 PRINT LIKE
03se 3o bER - JDECHEMENT IT, ; 03RO 54 EOTH: DR MA XL ;LAST PAIKT LINE
0330 SAIADS Iz GET22Z  IF 0, WE'RE DOME READING, 03B

MAEUF: s BEUFLEN ;RBCT RUFFER FOR RES PONSES
DIE0 32C203 5TA CURZEC (ELSE STASF UPDATED SECTOA COUNT, DIBE DO CoL: =] o :CURAENT COLUME COUNT

0363 SZ¥C03 JHF FILESZ AND GO READ SOME MORE. 03BC =0 LHEZHT: T8 BaQ i LIKES PER PAGE
: CABD Dd LINE: DB i ;CURAENT LINE COUNT
0366 FELL CKEOF: CPI 1 ;IF | RETUAMED, WE'RE BAST EOF 038E DO FAGE: DB b :CURAENT FAGE HUMBER
[350 CAZ40] Jz GETE 2 ;80 GO PRINT WHAT WE GOT. D3EF 01 PAGL = it} MINp rLoWERL PRINT BOUND
03163 CDEAER] ADEAK: EALL ERE pich FF FAG2: DB HAXF :UPFER PRINT BOUND
JI15E CDOAS24541 i3 ODH,CAH, 'READ ERAOR® , DOH, DAE, 5" 03ci ol PFLAG: T 1 :PFRINT FLAG, I!=FRENT, 0=HO PRINT
: 03C2 08 CURSEC: DB HUMSEC CURRENT READ SECTOR COUHT
DIC3 RCDY INFTR; IMW [BUF+BUFLEN ;INPYT FOIMTER IMITIALIZED TOG RUFFER END
g D305 BCOS LOADRD: W IBUF ;DISE LoAD ENITIALLZED TO STAMT OF BUFFES
B 03CT 303030 DECWRE: DB 000" WORKSFACE FOR DECIMAL CONYERSLON GF PAGE
7 MISCELLAMEGUS SUBROUTIMES : 4
‘uﬂ!‘Pt'ﬂ'ﬂtk!‘ﬂiti!‘il‘ﬁl‘ﬁf*fﬁi**l‘ifi'l; 8
: HEEMATH MESSACE AATAY**
RN AR MR A R AR AR 03ch ODOAAGAISACFMSG: T8 OUH, 0AH, 'FILE: §'
i CFPAL i 0303 2020202020PMS56: o5 . PAGE 5°'
5 ROUTINE TO COMPARE ML WS DE  ; DIEE 4952%34FG2EAMSG: DD "EREGR", QON, DAH, 'S
ot s bbbl R b it SR b DIF6 O0DAJ4GSEEMARNSG: DO ODH, 04H, "Delault top & bottom lines are 5, 24, for e=lite
D4 ZE Q00N =] dDH  BAH d
a3Th o CPHL: mow Al DA2A ASEETLESTD e 'Enter tng line SPACE botbem line, or & / te Eeep default
037E BA CHMP o OdE4 4D 0A2d [+1:] ADR,DAH, "5’
GX7F CO RHZ b4ET7 ODOA4SEETAPALMSG: DB COH, GAH, "Enter 1st page SPACE last page, of & / to print
g3g0 0 MOV AL - 048D {DOAZA2020 [} COM, BAH," . MATT_.."
L3l ba tMP E OdBE3 ODORA1G46A heli] DDA, 0&H, "ATjust papear to ISt print line on new page, !
a382 C4 HET O4ED CDORS3IS5T4 bol:] DDA, 0AA, "Sat printer switches for plea or elite,*
r 009 ooamT4?uTE hrl;] UOH, JAH,"turn QOFF hardware llne counting”
GERAP AR EA AP AR TR RN A F AT RPN AP AN RARA R E AN R AR A RSP AR s b ed 453K OOOAG2T5T4 DB ODH, ORA, 'but initialize Form—feed polint.’ ,00H,0AR

1ZBUF tills the tep bytes of ABUF with 00 O54D SAGEESEE 20 be
1aad puls the lengih-im the 18t byte tor BDOS, 1L

1 The ZBUL portion cap be used for other Bufllers if the

itop addrass and f§l] cownt are put in DE and B by caller. 0576

"Then hit Return key to atart Printing.'  0DH,CAH,"S"

#U*STRCK AREA®™*

MRER;: 1] STAKLEW ;Local stack area
; Q%EE = STACK: EQU -3 ;Tep =f local stack
0383 3JEdA ZBUF MV A ABUFLEN aspk Qo0no 0] ¥]
g38% 123314a1 ST ABUF OSEE D00 T o
J380 AF Li2EY B 0588 Q000 OSTRE: T o ;CP/M Stack pointer scorage +
n38% 1le@dl Lxk D, ABUF +ARIFLEN {1 5K i TEUF: Bs BUFLEN
O S1BC QeDI L3 E,ABUFLEN=1 ;S0 as not to clear lengkh byta, &
Ln o agac END PHINT :

D3IBE LB 2BU1 nox


















If the North Star DOS was “called"” by the CCP with a
flis name as an argument, the TINIT routine will apen
the file and if the open is successtul, TINIT will resat
the NOFILE Hag so CIN |s forced to read charactsrs
from the given CPJ/M fila,

Notice the CIN routine above will Jump to Lhe

READCPM routing if a CP/M file is active. This routine
fallaws:

REALCEFM PUSH B jsave atl registers
PSS H =
PUSH H
MV C,ll icheck L E Amy kry hrs
CALL  FDnY ibeeen hit on keyboard
AR icbort CPYM File if so
J0 FIN}S

SKIPLF:-LDA IER Mart Aaddiess of nextk
CPT EOH rehat in Inpuk huffer
cz UISKER jrrad apemther sectar 1f
Moy E, iregquired - seb up (LFE]

MY o.n ite affsek of char in
1N® I ibuEfer - updsle input

STh IBF sbhutferr polnter

LAT H,BUFF iaddress mf defasle buf
oAD ] JtHL} naw pnints ba nesr
KOy ALM ithernokor

LF1 10 ileok for lime Fuecd

JTE SEIFLE  ;ekip line feeds

CPRE 26 $laok far CPsm cof

az FINIR rerminate CRAM FQ e
PUP H )

203 o

POyl 5 BC pushed in C1h

PGP R prestare regintrrs Al
RET froburn rhar 1o Hw

When a CP/M tile is actlve, all input requasted by
Morth Star will be taken one character at a time from
the CP/M File unlil the end of file is reached,
Subsequant Input will then be taken from the input
davice specified in the A-reg when CIN is called. The
READCFEM routine uses tweo subroutings:

CI1SKR: LXI o, FCB iT€Pd the noxt secrtor
MY C,2n tof Ehe CPYM TFile into
CALL FIN1S tthe defaulr hubfer
Pl 0 icheck for toed ertor

HE fretuern |F no prablem

FOP H ciclear returm &Adress
FINTS: MVI ALCFFH 5ot NOFTLE £lag

STA NAOFTLE

LxI D, FCR ieloze OF/M L1

MY I c,lA

CALL Foos

FOP ] JTESTOTE Fegistrors

FF n

FOP B

JHP HEADEY jreturn to CIN roukime
DAGEM: PUSH o yg FOOS Fupnction

PUSH H

MOy E.B jedjust reglster

CAaLl | g

PR H

PP [n}

AET

Thae DOUPM routine |2 used by COUT and CIN tq
execute the selected FDOS function. The only iricky
code above is thal when DISKR returns successfully,
the A-reg is I 30 1BP will be proparly initialized for the
new seclor, :

The only other routing required in the North Star DOS
10 is the eontrol-C detection rautine. Here it is:

COHTC: Hv) Cr11 e LI A key hag been
CALL FLas ihiv on Ene koybanard
ANI ! Froturn with Z-flng
AHI 1 iTesel LE ng 70
R
Myl [ pa k=y Mas been nlt
ChLL E'CE gk characeer
CPY K] slaex Fop *C
5T srell CRAW omar war rend
FET

These routines usa the following symbols:

ECHO K] o] dAnn* L ECHO rhxrtecter
CMOFILE DB ) 0 CPA% File whop 0

IBP CE u] Jinpul Buffrr peinler

ChRAE EQU - M5 ES iRubidecr Far durnre

FLOE Eou "- JOEAF rhiry poiet

Fi'r EQOU GH sfefaa’ L FOB ~ddress

BUFF Bl EH FEATRN I EELI B FYTEE AR T P

Al thls point you might guestion tha uselulnoss of
this discuasion. | mentioned above that | could use tha
CP/M text editor to prepare Morth Star Basic programs.
With this driver for the Morth Star DOS 170 ¥l can do
the following

1. Prepare the text of 4 North Star Basic program using
the CP/M editor.

2. Maka the first line ot thiz Ffile the Morth Star
command "GO BASIC, 2.

3. Type the CP/M command “NSTAR < filename .
IXT .

4. Sit back and watch North Star Basic read in the
pragram you have prepared.

The North Star DOS and any programs rurning under
it will treal the CP/M flle as a command file. The file
witl be read until an end-of-fite condition is
encountered, then all input will be taken from the
device specified in the A-reqg when CIN |s enterad,

This completes my discussions of using North Star
DOS and CP/M together. If you would like 1o try this,
bul dan't want to do it yourself, for $15 1 wil! supply a
diskette containlng the NSTAR command and some
Morth Star Basic programs to demonstrate what can be
done. You must have the Lifeboat CP/M 1.4 for single
densiby North Star,
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through 32 down to tracks 2 through 24 of the same or
another disk, Why not 1 through 347 Because physical
track 1, although accessible to BIOS, must be kept “clean”
s0 that the newly created BIOS directories do not destroy
any OOS data. This means that any valuable data on
tracks 23 and 34 must be moved to other disks before
the conversion can continua.

Table 1. Disk Sector Alfocations.__

DOS/BASIC BIOEPASCAL
Pya|cal Logical Lopical
Trh  Sec.  Blk. Lrze Elk Usa
[ i [ e e e [ ——— A
1 2,1 | Directory | HOoo |
z 4,5 [ | |
i [ e i MORMWNASZLY |
4 H 3 ———————————r - ) 1
5 16,11 [ 3cos 1 [RCCTEATHLE ]
[ 1213 [ zgowram 1 [ 1
I 14,13 [ or Data 1 [ RY Fh&ET AT i
B 1h,*T [ areas 1 | i
2 18,15 —eo-mmoc—mmccm il
LI LI Y By T Ao T
1M iz,22 | Data ! 1 UET RN 1
“d .25 ! arcaq 1 2 e
1 2,37 [ | 1 [ 2Flmary 1
e | m,29 | 4 [ divenig-y ]
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Using The DOSTOBIOS Program

Listing 1 is a Pascal program called DOSTOBIOS that
is used to create a Pascal/BIOS directory on 3 Basic/DOS
disk. Before processing, some re-arranging of files should
b dane. Al files in tracks 33 and 34 should be moved to
other digks. Note also that BIGS only allows 77 files on a
disk volume. If more exist, they must be copied to a
gaparata disk, and deleted bafore converslon. The disk
to be converted {which we will call tha “SOURCE" disk)
should be COmpacted using the DOS CO utility. Note
that CO requires that no flles overlap. This is also a3
requlrement of the Pascal conversion process. Another
disk called "DEST" should be initlalized using the DOS
"IN" command. DEST may be the same dizk as SOURCE.
If g, do not use the “IN” command. It is not advized to
have SOURCE and DEST the same. H something goes
wrong, you may ruin the DOS directory and leave the
disk in &an indetarminant atate.

To copy the data from the SQURCE (i.e. DOS) disk to
DEST (i.e. BIOS) disk, eXiecute the program DOTOBIOS.
Enter the unit numbers of SOURCE and DEST. The data
is moved, the DOS directory I3 sarted, and the new
BIOS directory s created. The sorted DOS dirgctory is
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rawritten with corrections made for the new data loea-
thons.

At this peint, the files may be read by Pascal pragrams
as files which have a type of "Datafile.” They are most
easily accessed using the BLOCKREAD Pascal intrinsic
with the files RESET as untyped files, The various Fliler
functions such as Tiranster, Riemove, Kirunch, and
Clhange may be used an the files, and other files may
now be safely written on the disk. The problem of
converting data within the files is highly appligation
dependernt. In Part || of this article we will discuss some
Fascal FROCEDUREs and FUMCTIONS to #aze the actual
data conversions. We will discuss some of the internal
workings of DOSTOBIOS.

Accassing Inaccessibie Blocks

The key to accessing track zero from BIOS is an
"undocumented” feature of the UCSD Paseal intrinsics
UNITREAD and UNITWRITE. By using special parameters
to these routines, the one track offset (ten blocks) which
maps logical tracks inte physical tracks is eliminated.
Normally, a call to UNITREAD would ook like this:

URITREAL (LRITHLM, SUFFER, NUMBY TES | BLOCKNUM, TRAKSCOTE §

UNITNUM ig the integer unit number o bea read.
BUFFER is a packed array af char. NUMBYTES i the
integer number of bytes to  be transferred. BLOCKNUM
is the integer number of the block to be read. TRANS-
CODE is an integer transfar code which usually selects
synchronous or agynchronous transfer. The special
paramaters look like this:

MITEEAD { UNITHM, BUFFER, 0, BLOCKEUM , 21 5

By setting NUMBYTES to zarg and TRANSCODE ta
2, the procedura will transfer 512 bytes friem the physical
block pointed to by the value in BLOCKNUM . According
to a staff technical consultant at North Star, this works
for Pascal-D0 Release 2 and 3. Tasts of the DOSTORIOS
programs have verified that this works for the DO ver-
sion. This does not work for Pascal-S {singla density
varsion) since earlier varsions allow negative block
numbers for BLOCKNUM. Current versions do not allow
negative BLOCKNUM,

The procedurs MOVIT in DOSTOBIOS 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,

BI0OS Directories

BI0S directories as defined in these programs have
two types of entries: HEAD records and FYLE records.
A directory containg one HEAD record and up to 77
FYLE records. The HEAD describes the antire volume
whila the FYLES describa each Fle.

HEAD haz seven fields. PSTRTELK is the integer
starting block number of the directory file. This is always
zero for HEAD records. PMEXT s the integer starting
block number of the next fila (i.e. last black + 1), PNEXT
- P3TRTBLEK = the length of the file in 512 byte biocks.
For HEAD entries {with backup directory) PMNEXT ig 10.
PTYP is the type of entry which is zero for HEAD entries,
PFILMAM is the volume name. It is a “string[?)" or a
“packed arrary[0..7]" with PFILMAMIO) a5 & length byte.
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FILINVOL 15 tha Integer number of FiLas IN the YOLume.
DATEINIT is the date of the volume was initiallzed for
data disks, and is the current date for systam disks.
Datas are of the following form:

type DATEScpacked racord

MONtD..11)
DAY:D,..31r
YEAR:0..95;

and;

For our purposes, DATES can be daclared as integers.
TIME is the time of last accass in most UCSD Pascal
implamertations. Bacause North Star has not implermentad
8 real-time clock, this figld should be ignorad. The
remaining space in HEAD records is unozed. :

The other kind of entry is called FYLE (bacausea FILE
is a reserved word, it could not be used). In FYLE entries,
PSTRTBLK, PNEXT, and PTYP are similar to HEAD entries,
They are the start block, next start block, and flla bype of
each filas, Ses Tabla 2 for file types. PFILNAM is the file
name which iz a “stringl15]" or 2 "packed array{0.15] of
char” with PFILNAMIO] as a length byte. LASTBYTES I3
the integer numbar of bytas in the last block which is
always 512 In our application. DATE Is the creation date
of the file.

Tabla 2. UCSD Pascal Fifa Types e
Code # Type

Bad digk
Codefile
Infofile
Textfile
Datafile
Graffile
Fotofile

up ILLEGAL

00 -1 ™ LA e L) b -4

Unlika DOS, there ara no blank entries in 2 B1IOS
directory. FILINVOL telis exactly the number of files,
and likewise the number of FYLE entrigs in the directory,
FYLE eniries in BHOS always oocur in the same order as
the filas actually reside on disk. For this reason, the
[0S entries are sorted in increasing order with PSTRTBLK
as tha kay. If the value of PASDIR[I+1)1.PNEXT is not
gqual to PASDIR[I]. PSTRTBLK for some value "1” then
thera ex/ts a blank space on the disk with a length which
is the difference of the two.

The variable definitions for PASENTRY, PASDIRECT,
COSENTRY, and DOSODIRECT use an advanced feature
of Pascal which iz called "variant record definitions." It
allows us to redefine a buffer with several differant
record formats similar to & "REDEFINES” clause in
COBOL. For example. PASDIRECT is & buffer 2048

bytes long. We may refer to it as PASBFR which is.

“packed arrayl0..2047] of char," or as PASDIR which |s
"packed array[0..77] of PASENTRY." Each PASENTRY
ia ona directory entry. Further, we define a PASENTRY
gs ahe of two types of records either HEAD or FYLE. To
access, for exampls, thae date the volume was initialized

use:
PASDIRECT,PASDIR[ D] .HEAD, DATEIKIT

e SO etk O Y Rl £ S

That ls: the varlable PASDIRECT, as the array FASDIR,
element zero, with HEAD record format, in the DATEINIT
fleld. As anothar example, the type of the tanth file is;

PASDIRECT.PRSCIR[10] .FYLE.PTYP

That is: the variable FASDIRECT, array PASDIR, element |
10 FYLE record format, and FTYF field.

The Pascal staterment "with" allows us 1o narrow down
the part of a record that we are working with, For’
axample:

begin

DOSDIRECT. BOSDIR([T) .DSTRTELE t=DOSDIRECT. DOSDIR{I) .
CLETRIBLE+20;

Faa

and;
can ba replaced by
with DOBDIRECT.DOSDIR[I] do

begln

[ ]

CSTRTBLE :=DETRTELE+20;

andj

Tha reason that such powerful constructs as varignt
records are required is that the UNITREAD and UNIT-
WRITE infrinsics must oparate on packed arrays of chars.
Wa could pick out sections of the buffers and process
tham charactar by charactar ag one might do in Fortran
or Baslc. Howaver, it I8 easier to "overlay” arrays of
recards and acoass them in & more readable form. For
details on use of variant record specifications and the
Pascal "with" statement, see Pascal Users Manua! end
Raport by Jensen and Wirth, or the UCSD Pascal
manual. 3 i

Aftar all entries have been converted and copied into
the Paszcal buffer, the buffer is written Into biocks 2
through 5. Then it is written into & through 8. These

* areas are the primary and duplicate directories respec-

tively. Any old BIOS directories on DEST ara avahwritten.
The DS diractory is updated to reflect the new locations
of the files. it is written to DEST. If SOURCE is different
from DEST, then tha directory on SOURCE is not touched.
 SOURCE = DEST, the original DOS diractory i3 over-
written.

The process may be verified by entering the Fliler and
taking an Eixtendad directory listing and comparing it to
a DOS directory listing. All files should have starting
block numbers which are ten graater than they had in
DOS. File lengths are listed in 512 bylte blocks so thay
will appear as half their original DOS valugs. File names
are of the form < filenam = DOS wheare < filgnam > is
the criginal DOS nama,

Using the BIOSTODOSE Program

Occasionally the user may wish to create a DOS
directory from a Pascal/BI05 diractory. The program
BIOSTODOS asslsts In this process. Baceuse BIOS flle
names can be up to fifteen characters long, while DOS
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How important are these missing features? It depends
on the type of the work you plan to do. While the lack af
Hloating point might lead you to assume that you couldn't
write any business or scientific programs, this is not
guite the case. A floating point package is- included with
BDS C, which lets you work to approximately seven
digits of precision. 1t does work and is nat terribly hard
to use, but it is rather slow. You wouldn't want BDS G if
you intend to write an Accounts Receivable system.

Initiglizers are a convenience only; several functions
included et you initialize variables in the code. External
storage can olten 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 wili really ever miss for system-typa
programeming.

You might still be wondaring if there would be a limit
on your creativity. Currently, you can obtain the following
types of programs, all written in BDS C;

Adventure

8800 and 1802 Cross-Assemblers

A text processor

A file comparison wtility

Extended Directory Listing

The Game of Life

A disk "'zapping” program

A full-screen text editor

An inteltigent file transfer and communications
package

One of the attractions of Whitesmiths’
product is that redirection to/from
files and devices is supported as
on UNIX.

With the exception of the last two products mentioned
(which are commercially soid 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 1o run slowear than an eguivalent
assembly language version might. The point is that BDS
C provides a viable subset of the C lanquage.

While not a limitation of BOS C. it should be noted that
CP/M s not exactly like UNIX, On UNIX, yvou can redirect
input 50 that a program which expected input fram thea
cansole could get that ingput from a file instead, without
changing the program. Similar redirection is possible far
output, in fact, any device could be treated like a file for
this purpase. CP/M, of course, doesn't have these features.
For this reason, BDS C programs which call the getchar
function (used frequently on UNIX for reading files as
abowvea) will get their input from the console anly, File |10
must be done deliberately, Smali-C works in a similar
manner.
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One of the attractions of Whitgsmiths product is that
redirection to/from files and devices is supported as on
UMIX. This is done in their run-time /0 library, and is
one reason why programs written in Whitesmiths C tend
1o be somewhat large. The ideal situation is to have this
facility in the operating system.

Do You Want to Own It, or Just Uss 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 program often—an editor or compiler, for example—it
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 {and on UNIX just far comparisonl,
making changes as necessary. The results are listed in
Table 1.

Table1. s = = =
minmaecs  sotus] code
Lo camplis, e ind mxscubnh s Ehrrn L
COMPILER  link, and load [hytas) program slze  wnscubs
ROSC 03151 4 2304 PE
Small-c r4:8 44 IR0 42
Whitpzmithg 40 1 2B 1h237 i1
LIMIE - 1402 i 4184 1
120 useers]
LIMax 125 20 2468 10
(azlemuzed]
UMY o1y 20 4184 L |
[5rgla wEer |

The intent of testing such a simple program was to get
the minimum times and sizes (due to the size af the run-
time package) possible for each compiler. Be assured
that compile times can increase congiderably 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 Small-C (done by the standard CP/M
utilities). This means that BOS C can give you executable
code more quickly than if you wrote the equivalent
program in assembler. And it is usually much fastar to
write in  than in assembler.

While repeated compilations are no substitute for careful
prograrm desigr, it is maddening o wait many long minutes,
only ta find that you made a slight error. Then you have
to edit and recompile. | first began programming in C
with the Whitesmiths compiler and much slower disks.
The frustration level was so high that | gave up C altogether
for several months, Using this compiler also necessitated
doing all sorts of hardwarg modifications to my system,
s¢ | could make ROMs dizsappear and have encugh
memary 1o run it Even now, 1 am looking for a way to
make my Zapple monitor respand to the PHANTOM bus
signal, so | can squeeze aut anather 2K of RAM.

When | got Small-C, | was favorably impressed by ils
speed and error reporting, but the severely limited subset
of the language and /3 facifities frustrated me again.
The simplest programs available had to be completaly
rewarked to fit the Small-C format, and | found myself
spending more time working around the compifer than
using it.

BODS C changad the whole picture. | was able to write
programs the way | wanted, getting fast resulls. When |
made a mistake, the compiler was able to show me how
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Basic gosub statement in that when they are called,
control Jumps to them, and at the end they can raturn to
where thay cama 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
Basle, it might lock like this:

290 REM Posttion Cursorat A &nd B

340 X=@A

350 Teb

940 GOEUE Sa400

A499% REM Direct tursur fddresaing
5000 PRINT CHR${(Z7)1+"="+CHRS(3Z+7}
+CHR$ (IZ+X3

S010 RETURN
you would not be able to use X and Y for anything but
that routine, and woutd have to assign the actual values
A and B gach 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
call:

cursoria,bl;
which is much clearer to understand. The function would

be:
cursar{x,4]

outchr {273}

outchrtl =3}

gutochr (3Z2+9) |

gutehe (32+4) 5§

T
Owtehr is another function which puts one byte to the
screan. Once the cursor function is known to be working,
it can be put aside and ignered, save to remember 10
use the function cursor(x,y} whenever it might be
neadad.

C makes very extensive use of the function feature.
The C compiler can be relativety smail in terms of reserved
compiler operations, and all extrangous operations can
be custom designed to fit a user's needs. In fact, C does
not have any defined 170, rather it consists of maching
language functions to be called when needed. With
functions, programs are very simple to modify. For
gxample, if a new terminal were 10 be used, all that
would be required would be a change in the function,
The program remains the same.

Most © compilers come with & run-time library that
consists of many previously compiled standardized func-
tions such as autchr and cursar. The programmer simply
has to remember the rules of what goes in and comas
out of each function, but doesn't even have to include
themn in the actual program file. They simply must ba
“linked" to the compiled program before it can run,

The fiow 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 »]

¥ & given condition is true, do something (a statement
which can always be a compound statement), else
[if it iz not true) do something else. If the eslse s
omited, flow will continue directly after the staterment
with the if.

while (expression) < statement »
While a given condltion s true, do something untli
that condition ks no longer true.
do < statement > while {expression)
Do something whila a given condition is true. This
differs from the whila in that the condition is checked
after running through it, not before. -
for jexpri; exprs; exprd) - statement
This works somewhat like the Basic FOR statement.
It controls loaping through a statement by evaluating
three expresslons. The first exprassion is evaluated
ance, then as long as expr2 evaluates 1o something
other than zero, the statement ls executed and
expr3 is evaluated. This could be seen as:
for (i=n ! i!=j/2 § ++i) <statement’
which says “for | becomes 1, untii | eguals 1/3, do
the statement, and increment i." The symbol "+ +"
is an incrament operater which will be examined
later.
goto < identifier »
Branch to the label specified by < identifier .
switch (expression) <statement >
This can be seen as a very powerful ON-GOTC
statement. It evalyates the expression, and if it
matches any of the casas In the statement, it will
axecute from that pelnt. A break statement will
raturn control outsida of the block. For example.
printt{"What is qour choice?"l{
getechricholicel

This will get the choice for some set of options.
Toupper is & function to convert lowercase alphabetic
characters to their uppercase eguivalent, If "B
was chosen, the function called reboat would be
axecuted. When it finishied, the break would be
encountered which would retum 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 above, C has a faw very
powerful operators. Unary oparators are oparators that
do an operation to a single piace of data. The following
is a list of the C unary operators. All of the operators
return a valug to some expression. For example, in
Basic, -X does not mean negate X, but rather returns the
negative of X to a specific gxpression.

tp — Pointer to nnn.
Thg valug i® the value of thes obiect currantly

painted to by ann.

ke = Address of «.
Awturcas & polnter Lo H.

+% — States that x is pomifive.
figturns the sass valus of ».

- — Hegative of ®.
Raeturns the negative of ».

++Hy — Increment =.
fne result i3 tha ned valus of x.

—my — Decrement M.
The result is the nes walue &F o,

#++ — Incresmnt #2. i
The result 1% the sriginal valus of H.

g=— — DetrEment ®.
The result is the criginal value of «.

i1
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this is relatively unimportant, but as the programs increase
in size, it can be a real problem.

| found the compiler &asy to run, and with no apparent
bugs, Unfortunately, compllation is rather slugaish. The
run-time package that is included is written in assembler
‘with #asm and #endasm at each end. For a program to
assemble, this file must be appended onto the assembler
source putput of the compiler. The method suggested in
the manual is to simply run it through the compiler along
with the program being complled. Doing that is a rather
time-consuming process, and | 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 cutput with a text editor. The
disadvantage of this is that the entire run-time package
is appended, taking up more space in memory,

| was able to compile the compiler source in fourteen
minutes an a 4Mhz ZBO-A, It took another eight and one
half minutes to assemble and 45 seconds to load. After
gaing through all of that, it dig run. The source code of
the actual compiler was reasenably well written and
should be sasy 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 unnacessary states in code generation,

Fér anyone looking for a simple compiler to do smaller
programming tasks, or for 2 minimum experse fa nouage,
the Small-C compiler is a very good choice at $15. For
an additionel programming tool a few steps above assem-
bler, it is also a good choice. If larger applications are
expected, | would not choose thig, but go with one of the
larger compilers costing from about $145 to $700.

Namae: tiny c TWO Compiler
Prios: 3250
Distributed by:

tiny ¢ associates

F.O. Box 289

Holmdel, NJ 07733

Tiny-C Two Compller

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 some time, the folks al tiny-c associates
felt that although the original tiny-c had quite a follawing,
it was relatively slow for large projects (as an interpretar
wolld be). They decided that a compiter would he very
usefui.

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,
retested, and sc 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 an editor, type in the program, exit the editor, and
attempt to compile. f it wont 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 arrors.
What would offer the best of both worlds would be a
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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
combingtion like this is the Microseft Basic-80 interpreter,
which makes development easier. When you want it to
cook right along you can use the Microsoft Basic campiler.
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—c 1 interpreter,
combined with tiny-c TWO (the compiler), make a strang
step in that direction —although the compiter comes with
some very powerful functions not supplied in the inter
preter.

Tiny=c is 2 language that is similar to the C progeamming
language. It is important to realize, however, that tiny-c
is a different language from C. It has many constructs
and data types to those similar In €, but the syntax and
operation ara glightly different. Where a program in € is
written as:

ﬂiintﬁ

Sune srt of operations
¥

a tiny-c program iz written as:
Baln

EOme st AT sperations
1

Comments in C are written with a beginning /~and end
with a+/, such as:

getrchiy
P
This rovkyne relorns A chdr getar froe Loe
ForeEc e
LS L
'y Ha
shas operations
¥

while comments in tiny-c start with /«, and end with the

end af the line, such as:

geich

r d

L Thia routine raturis o charactar tege the
Sindala

]

L
LoMc Nperat:ons

Inthe C language, statements end with a semicolan e

runge-big-littlati;

whaere in liny-¢, the end of a line or a semicolon signifies
the end of a statement, although more than one slatement
may be on a singla line is separated by a semicolon:

range = big-likLlpe+l
tpst, = lastxsgny

)
range = pig-littietr] ; last = lastecowd

InC, alf compound statements are detimited by the curly
braces {andi

ELIES
ashiic}
b=hEZ -8}
w=b-aj

N
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In tiny-c thay are delimited by square braces [and ]

1

=l
B+
haZ-a
r-a

T NX

[ ]

1

Both allow many levels of nasted compound state-
ments,

Functiong in C are specified by the function name, a
laft parenthesis, a list of argument names, and a right
parenthesis. This is followed by a type descriptian of
gach of the arguments:

paoprintict

char cF

i
This function will return true if the character
i mon printable. It anly checks the 1low grder
cgven bite.

Er

L
return c®LZE=32 f| c-=1@87

b

it might be called by the statement:

if fmronprintibylel ) -
£

suMg statesents
3

In tiny-c, a function is declared by the name af the
function, followed by a type description of gach of the
argumenits. :

nanprint
cihar o
iE
AR This function returns truee if the character
S is fon printaple, It onld checks the low order
i sgwan bitd,
FE]
L
return cZiZ87=32
3

The function can be called as:

if tnanprintibogted
4

=ome statanents

1

If a function in C returns has no arguments, such as
getch, it has to be caliad like:

cegatehi 1

with both parentheses included. In tinyc, it could be
written as:

r=geblch

without the parentheses,
The last major syntactic difference is in the usage of
subscripts in arrays. In C, an array is specified by:

amnumCinde=l;
while in tiny-C.

=kl inderd

gubstituting the parenthesis for the square brackets,

For comparison, the following Is a small program written
in tiny=c and C, taken from the Tiny-c Newslaitar, Number
i, February, 1881:

tiny-c G
MELD naimt}
char mia] char sloll
C
int k imt ki
while (++k < 100 while 44k £ 10}
C £
p1nm pLEIG
LY LIS
Y b ik ﬂﬁt""]:
putcher ik} puteher falkldi}
3 ¥
1 i

The purpose of that newslatter was to explain to users
how to convert the tiny-c TWQ compiler to a compiler
that would compile coda claser 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
racompile the compiler. For those who don’t wish to
make changes themselvas, tiny-c associates will be
distributing a medified versicn containing the changes,
which they call C-TWQ, One of the problems of tiny-G to
the experienced C programmer is getting used to and
converting old programs to the tiny-c syntax. The C-
TWO modification could graatly ease the relearning.
For the novice programmer, both to G and to structured
languages as a whola, tiny-c is much easier to learn—first
with the Interpreter, and than with the compiler.

Mow that we have locked at the syntactic differences
batween G and tiny-c, we will look at the functional
differences. This is a comparison between the standard
C {Kernighan 1978] and tiny-¢. Although tiny-c supports
many of the features of C, some important itarms are
missing—such as the convenient switch/case statement.
In addition, the do/while statement is missing, although
the while statemeant has besn implemented. Also.missing
is the for statement, but this can easily be done in a
while lcop. A for statement might look like: -

-
fors 3=1 § ilwld | +#i)
L

de something

E

which can be implemanted with a while statement in
tiny-c as:
iml
while [1!=100
E
do domelhing

14§
]

It's not as pretty, but it works.
A switch/case statoment, an the ¢ther hand, is not as
easily implemented, nor does it laok as nice:

aHiLChinusb
i

caae 1i
elatement _1;
bresk} 2 opxit nwiltch ®7
coae Zt statenmnt _If
break]
rase 3t statepEnt _3]
breakd
i
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Thls would be done in the form of:

iTtnum==y;
- - statement_1
else
1 npmn 2 3
i statpment _Z
glse
Eftnun--ﬁ}

statpent _ 3
1

o if not toa compler, as;

ifinum=ol) statement_1
elode ifinumesZ) statementa_o
#2198 iftnum==3) statoments_s

Tiny-c has tha storage classes of static and extern, but
does not support auto, register, or typedef. The compiler
suppaorts tnt, long int, and char data types, but does not
have floats, doubles, structs, or unions. Tiny-c has a
primitive pointer Implementation that will eddress bytes.
Normally, in C, when a painter ia declared an int:

int &plLri

It points to an integer boundary and, when incremented,
it will pass over that integer and point to the next one
fusually two bytes ater):

rrpte i

In tiny-e, the pointer will always increment or decrement
one byte, regarciless of tha data type.

Tiny-¢ also supports many of the unary and binary
operators, with the exception of the urary operators
typa-name, sizecf, and pointerto (*ptr}, in which the
latter is implicit when an array is defined, The binary
operators "&&" {connective and),* Il " {connective or),
R e, Rl bt et e
"= and " | =" are also not implemented. The con-
nective and "&&", and or* |l " are the most unfortunate
losses in that list, not allowing statements such as:

if {a==b kX eo=xdd ++rj}

Tiny-c comes with 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 tiny-¢ interpreter known as trafning functions.
These are a set of functions criginally set up for beginners,
but are a highly canvenient set of functions. For
instanca:

Prr x X Prant nunber o

is much more conveniant than:
fprinkft Bo, " Xgv, ul

and tend to be very comfortable to usa,

included in the tirmy-c TWOQ package besides the compilar
and run-time system is an opersting environment called
timy-shell. The tiny-shell is a mised blessing to the compiler.
It is lcosely based on the UNIX shall developed at Bell
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Telephone Laboratorles. In order to do any work with
the tiny-¢ compiler, you have to invoks the shell from
CP/M by typing “sh” to CP/M's Conaole Command Pro-
cessor. This puts you into a new command processor
that execules the tiny-c run-time package and user
written tiny-c programs. There are some strong disad-
vantages to the shell as well as vary strong advantages.
Using the tiny-c compiler at the present time, you cannot
axgcute programs directly from CP/M—you first must
anter the shell. This means that you cannot create turm-
key programs for resale without an agreement with tiny-
c aasocigtes, although in speaking with Tom Gibson, !
discover that the cost of a resale license is reasonable.
In addition to not baing able to execute tiny-c programs
from CP/M, vou also cannot execute CP/M programs

" from the tiny-shell. If you chose to do soma work typing

in the programs with a text editor like Word Star, you
have to exit the tinyshell first by typing a Control-C
character. This has the habit of displaying a rather
unfriendly message to the terminal:

FRRIOR 1 54z »

Slnee the tiny-shell is written In tiny-g, it would have
been nice to have the Input routine eheck for a Control-
C character and gracefully exit the tiny-shell when encoun-
tered. in addition, the operator must become familiar
with console input cantrol characters that have slighthy
different actions in the tiny-shell than In CP/M.

Mow for the nice features about the tiny-shell. First,
for the programmers who like to dafing the environment
they work in, the tiny-shell {as with everything else in
the package) is supplied in source code written in tiny-c.
This means that yvou can modify your environment to
your heart's content. In addition, the $iny-shell contains
some of the featurea of 1/0 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
scrgen). When you run it, it will echo everything typed to
the scragn,

ezl

thie is o tast

ks

n

Simple, right? Now if you were to use redirection of /0,
ard typed:

=i infrle +- 14 [EETI N I N T B 3

you would copy everything in infile txt to outfile txt. The
indirection characters "< " for input and " " for output
provide this powerful and helpful feature. For instance,
you can compile a program and get a listing of lines and
errors displayed on the terminal. You may not want 1o
wait until it gets to line 187 to find out what is wrang, and
dig thraugh 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 want, without the hassle of all that printout. An
additional tiny-shell feature allows the user to type multiple

~ commands on g line, hit return, and have it execute a

series of commands without intervention.
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for the person who wants to experiment with an inexpensve
compiler. Since it comes with source code, it can be
extensively modified by any "hacker.” The Whitesmiths
comptlar is useful mostly to sormeone who is designing
large, portable systems, A program written in Whitesmlths
C an CP/M is portabile to the VAX, FDP-11 L5I-11, and
68000. it afso contains the éntire C syntax. Tiny-c TWQ is
best for someone who still wants to lgarn, and also upgrade
from an interpreter to a compiler. And, it comes with
complete saurce code and a uzer-medifiable command
processing shell. The BD Software C compiler seems to
be the one with the most universal appeal. At $145,itisa
relatively inexpensive quality compiler. 1t is fast, easy to
use, and fairly complete. | have been using the compilar
for quite some time and have found everything imple-
mentéd that | really needed, with the possible exception
of the static data typa.

All of these compilers generated error messages during
compilation and linkage. Although they were adeguate
and accurate, not one would win an award for clarity.
Error messages are supposed to give useful information
abouyt errors to the programmer to help debug programs.
Also, it would e nice to have a listing of alf error messages
in the manual with coherent explanations of what thg
messages mean. The tiny-c manual was closest to this.

While we're critiquing manuals, | would like 1o 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,
and the addresas and phone number of the folks to call for

BDS C Evaluation Programs
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help. One last thing that | would like to see with these,
and all other higher level compilers on micros, are
debugging aids. Big machines have debugging programs
that aklow tracing through the high level language
statements, placing breakpoints, changing values, and
50 on. Instead of looking in SID [(Digital Research's
“Symiolic fnstruction Debugger”) for an 'LDA A var', it
would be nice to have a breakpoint at'a=wvar'. The closest
tothisis 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
athers, and may be missing some features | would like to
see, they are all well-executed products, The compilers
are complete and weall thought-out. They arg accompanied
by reasonabie documentation, although the decumentation
fram Whitesmiths was an experience.

Finally, | found the customer service peapie from all of
the companies to be very helpful. One miner note is that
They did know | was reviewing their compllers, so I'm
not surg how | would have been treated otherwise. [ also
cannot testify to the quality of customer support at Lifeboat
Associates, the distributor of BDS C, 1 dealt directly with
Leor Zolman, the author, who was extremely helpful.
One final observation concerns both Tom Gibsan of tiny-
¢ associates and Lear Zalman of BD Software. | have
spoken with many people who have also dealt with them,
and have learned that they have very good reputations.
BD3 C. Small-c, tiny-c TWO, and Whitesmiths C hava all
impressed me immensely,
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AEAD OR WRTTE ERADR DETECTRD--AANCLE WG REF FoUwp
ICAMDITION ELSE HaRML L RETRY LOGR

iOET FERDR OYTF
I®ARE FOMN WERF
IKOT NET FAILT

ICTHECK 19 =EE JF DN CORRECT Thaok-

; CORARECT PF MECESGARY

CHELH:
M & T AR
mrr [ ]
nz
1K brwa 2T
[ boraTa
El
(AN PEW
UALL SHATT
e 317
TR HOLD
arT CTRY

sTHALE OFS1REDR HAS ALBEAMY DTEW

SEER;
rhLL SELOS K
[Lh TRE
MULH B
=y B, a
Lh& L3} Ar]
L ;]
J7 FAORTNT
[ B
LTh nnLe
pur A
vrl [
e HOMRTH
auT MIATHR
ThIL SWAT
by A, laR
SALL RIHND
TALL ALANF
T
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1SET P READ ANTR
JCOMRANDG T 37791

00 HOT ALLOW INTERRUPTY
sMAIT FOR ST DAD (TAK)
FHFPRL: THE TRACE AR
rALLAOW TNTERRUPMES Anhrd

| SAVE TRACK

rWAIT FOR OPERAT|OK TO FINISH
IGET THACE RAIm

JIUEE ITT T SRT UF RERE ATH
2FCATE TRACKE REGLETER

ETAAFD BY SPTTRE

:M1LL IHl WXTHIHG TF FROM CHEREK
;GET WHEFF WE ARE COIMG TO
FAAVE Ar

TAME THE IN D

GET PURY TRACK

fCMMPARF TO CURRFNT

P'AME 50 FORCE [YTERHUET
iFIT CEAREHT IH K

ISAYE FOF HERT TIWE
IREETARE PO

sREF 1F THE = 1

¢MF HOWE RAOETIWE IMGSTFRAD
191VFE CEGIARER TRE =n 1}17)
IWALT TILL HAT HUSY
ISEVE-IRHA-

JIEHUE CMss KD

FEIYE TIYE FON MERD IO SETTLR
I

SCRAD:

EH b [t | ¢ [EEUE roAMAET:
mHA T
CALL TR sWE MERD AT LFARST 12 05
CALL TP FROAIN, Fan 4 myy
SBUTY)
H OETAT PMRIT OFDR KUT RUGY, [E [MTRD
[ELTH ISET CRARY TF ALEY
A SBLES Y tSTILL RURY
FR T
HET JIRTAD BEZRET PY REALQILT STATUR
1
FONTRT:
-, &, NROH FCLEAR ANY DEMNDISG SOesapl:
wr onlel, } NEI FLDHCE TYPE | STATYS
FOF ] EAN NP
FET T
F
SLOCF :
rusk " P3IVF TIMY FOR HEAD TO FETTLF
L%l H, 772508 SMEFRL AROQLT 10 w5
SLODP:
R 1 ;
JNT ELCORI H
rCR I b
anr SLAane1 H
e H i
RET ;

IHHE ROUT[AR-SET TRN TO IFAD RND SEER
rHILL MICK UF NPATMG RERE OF WRET

J
HOMWE:
L] A JCLERR A&
&Th TR PPET WHENE IT CAK AE FOIND
RET H

sTHI S ANUTINE DMLY ChlZmn FAQM SEEK
1T FEAFORM ACTUAL. HOAK 3

HOMATH
“n A, nodn sMERFET AMY PENDTKC COMMBLWM
[} oM FESRUE COMMANE
CRLL SHAIT FWALT FOR MWOT R[usY

LA LIPY | 110 M5 SFER NATF--nawr
CALL SCHRD ITSEUE CORMEND o FixR [MTR]
CALL ELOJOM PS8R HELD LETTLING
RET 199 BACK
#CHELK FDR DRTWE REMCY -1F NOT TELL OFERATOH
JAME WA LT FOH CR :
ROYCKE:
b1 PETAT WET NISKE STATUS
AN Ll iHREE FOR RFAOY
L$ 9% %I RRF NEADY
FURY H I15AYE REGE
PURH B SSANE RF
Ll S
LET H. HRNYMS FROINT PG NT ZF
CREL b FPHINT 1T aUT
LD AET FURATYT PRTYFE
Al PUNANCE TR ARCTI
miy ISET WP T PRENT
FALL JMRIKT IT
TALL JCET KEYRD CIfsR
LEL JEET 4P 'R AWD LF
CALL sPATYT OIT
PP s RESTARF ArCE
FOI i AESTNRF args
RET i
FPAINT FESSAGE RIMITINT
1
FMBG:
L1l h.H ISET AYTFP i) PEIST
el & EEF [F BRINA=Y 77RA
RI IYES, WE AAFE MNNT
How CLA PRES 1T M o
TALL EORNT sPIEINT A FURE
NK H ;POLHT TN NEFT BYTE
JHF 5 T :ATAY M LAAR TILL PawE
1
;EREOR MERRACE ROUTIMES
BRAATG)
PUSH iGAVE HL
FUSH 15ANE BC
LUk =RWE TEPE IHEICATRA
Lxl 00 TRLF
CALL FPRINT T
by iGFET TYFE Iniic
CALL iPRINT 17
LD 1GET FRRON fyTi
LT K. TYFERA-1 SPRIYT IO Faisn TAPLE
1.DCERR!
IHX h FPITHT TD WMEET kwTRy
T H 1[N ERRSER S¥FE TAALE
My y ;
ALC sSHIFY BrT TYTL TAEDY
HT LOCEHH HOT OTH FRROR=REER LInskrkv;
k¥l n. JRET R = &
TYPFHT:
UM 1GET FIRST LETTER
COHOT JPRIHT 1T

H tPOIH T T MENT LETTER

TYRRNT IVAEF | UL S ol
ner Pl LR} AR TRY T
T IPRIUT A T il THASF






















=k 71 OTT¢YP TR T OTYR TR TR T TR TR T 1

b b S e b kS S S i ST S e i s b * s R oA TSR a2 e i el e
FOIMT PLOT L15TLHG IBLAMEK CHRRARETER
BB3A 7T MOy M, R
LISTING ¥1 838 IABAGE FMDBIT: LDA DATA+L ;LOAD WALUE OF X
£BIE E6O1 ANI 1 tGET REMAIMER FROM
(wdksasd pOTNT PLOT ROUTINE FOR MEMORY MAFPED DISPLAYS *ettssw (DIVISION BY 2
:;-a.;.-.n.ngNGAm‘- SARDT 11/37/70 #asmuduw €348 CA4B59 JZ ARZER :REMAIMDER IS TERO
Foga = SCREENAD sQU GL44@  ;ADDRESS OF VIDEO BOAND 6843 3EB] MVI Al ;BEGIN TOQ FORM BIT MASK IN A
pang = LINE EQu ga s LINE LENGTH 5845 CA4m58 J4P COHT s CONT IHLUE
apoe = BLE QU 1 ;BIT THAT REPRESENTS A 6243 3EL08 KRZER: MVI L
sFIXEL THAT IS "OFF® [BLACK} sa4n 47 COMT : M B,A :SAVE PARTIALLY FORMED HASK
apge = BLECHR EQU B sCONTENTS OF A BLANK [RBLACK} BH4B JABCER LOA YREM fgﬁs?éﬂﬂﬁégﬂz FROM
- u EqQU eCoH i
gggg - Eﬂﬁgh? r-.'g.l A 8H GHAE AT AbA A ; SET FLAGS
;CHRAND IS “ANDED" WITH THE CONTENTS OF A CHARACTER CELL, IF g:;; C;:ﬁﬂﬁﬂ g:m fHIFTz ;MEEDS T BE SHIFTED TWICE
; THE CELL COMTAINS A VALID GRAPMICS CHARACTER [NDN-ALPH:\.BE.'TI{‘E
sTHE RESULT SHOULD EQUAL CHRCPI. IF IT DOES NOT, A BLANK gg:g '-_325“3 ilf:m ZSKPNH ;DOES MOT WEED 0 BE SHIFTED
s CHARACTER WILL BE PLACED IK THE CELL.
Aaad . ORG EanaH EA57 CIEQAE JHZ SHIFTZ ;HMUST BE SHIFTED TWICE
. " = 5ESA TH SHIFT1: MOV A,B ;LOAD BIT MASK
:DATR SHOULD BE STORED IN FORM ¥, %, FUNCTION # 6B5H 87 RLL ;SHIFT LEFT ONCE
sFUNCTION f-= 0 MEANS SET BLACK, 1 MEANS SET WHITE, E‘gg‘; ;;ﬁqss ,ﬁ; ié;nm ;BAVE IN B
i LN DOT STATUS {A=BLACK, 1=4HITE
:ALL ELSE MEAMS RETU { 1 5868 78 SHIPT2: MOV A T
GEAZ ZLAGEE Lxt H, DATA ;SET BOINTER TO DATA G861 A7a7 RLE ! RLC ;SHIFT LEFT TWICE
S481 9EAD w1 c.0 ;LOAD C WITH ZERD G863 47 MOV B A ;SAVE IN B
7 AM ;LOAD ¥ INTO A :
23:2 ﬁ-iuﬂ. DIV: ;31; 3 ;DIVIDE Y BY 3, sTHE BIT MASK IS TN B AND THE CHARACTER ADDRESS IS IN HL.
: :PUT RESULT IN C ;NOW COMPUTE AND PUT PROPER VALUE ON THE SCREEW.
MSKFHD:
DIVX
Eg:: Dﬂgmsa gfm C i G864 3IABE6S LD DATA+2 JGET FUNCTION #
i Ga9C AT ANA A GHET AT ANA, B
g SHED C2R568 JNZ oiv E:gﬂ E#?EEE JZ SETBLE ;# MEANS SET DOT BLACK
1 . B 3D DCR A
6813 128068 DIVY:  STA YREM ;GAVE REMAINDER FROM
i ;DIVISION OF ¥ G86C CABSEE Jz SETWHT ;1 MEANS SET DOT WHITE
58131 73 INX H ;READ IN VALUE OF X i
5814 TE WO A.M +ASSUME CALLER WANTS DOT STATUS
G815 @F RRC ;DIVIDE X BY 2 ;

' 5816 EGTF BMI IFH :STRIP QFF FIRST BIT 635F TE MOV A M ;LOAD CHARACTER CELL
AE1E 2108FQ LXI H, SCREENAD :LOAD ADDRESS OF ViDED BOARD 6372 Ad AN, B ;AND WITH BIT MASK
5818 SF Mo E,H ;CALCULATE CHARACTER'S IF BLK

;LOCATION TN MEMORY JHE RETBLK
621C 1608 MY 0,8 ENDIF
GRIE 19 DaD s ;ADD ¥ TO BASE ADDRESS ey IF HOT BLE
GRLF 115388 L%t O, LIME ;PREPARE TO #ULTIPLY 1 CATAGSH Emr RETBLEK
ga22 79 Hav A.C
GAZ3 AT AMA A ; 674 3E@1 MVI A, ;RETURN A 1 FOR "WHITE®
G824 CAIDRE Jz BDEND CRE76 124B5E SThA DATA+Z
6827 3D MULT: OCR A ADD Y*LINE LENGTH TO G879 €9 RET
\ ;BASE ADORESS 687A 328B6S RETBLK: SThA DATA+2 ;RETURN A @ FOR "BLACK"™
6828 CAZFEH Jz OMEMOR BUT ADIRESS IN HL 5870 €9 RET
BEZB 19 L&D 2]
828 ©327 aMe MULT
gw 133 e ONEMOR: TRD n ; THE FOLLOWING ROUTINES ALL LOAD THE CHARACTER CELL,
i ' JMODIFY IT IW THE DESIRED WAY, SAVE IT, AND RETURM.
] "
s :SET DOT BLACK
sFIRET CHECK IF A GRAPHICS CHARACTER IS ALREADY IN CHARACTER I
+CELL, IF NOT, STORE A BLACKE CHARACTER THERE. SETBLE:
i THEN CALCULATE BIT MASK y 1F BLK JCONDITIONAL ASSEMBLY
6830 JE SOV A,M 7 LOAD CHARACTER * TWHEN BLACK=1
— 5831 EGCE AN CHREND $CHECK IF GRAPHICS CHARACTER MOV AM
(3 5833 FEAP CPI CHROPI ORA B
0 5835 CAIERA Jz FRDETT ;YES, HOW COMTINUE MOV M, A
SEIE IEER HVT A, BLECHR 1HO, STORE AN ALL RET
E P




























When you want to debug a program you only need to
use DDTg' “I" command to call it up and the “R"
command to read it into memory. From there you
are an your own. In my system | have a 4K monitor
residing in EPROM, 350 not only do | use
Dynatrace—| use my bullt-in monltor subroutines,
too.

If you prefer a COM file, use a Relocatable
assembler such as Microsafts’ MBOQ or Cromemecos'
ASMB. They can place Dynatrace at any locatlon
that you would want. A COM file would have to be
placed at 100H. :

Conclusion
Flnally, as you can see, the program |s a long one

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 time {untll
Jan. 1, 18982). If the reader will send a zalf
addressed, stamped shipping package with a disk,
the authors will copy and mail their package (by
return mall) for a handfing fee of $5.00. For thoss
who dan’t want te bother with any of that, just send
$25.00 and the authors will provide averything. Al
igast untli the price of materials goss up. Nate: The
dlak wili be CPM/saft-sectored/singla density.
The authors can be reached af ;

THE BRAIN-DRAIN CO.,
7962 Canter Pkwy
Sacramenta, CA 95823

-

mento, GA 95828

2 ) All rights raserved with the exception of reproduc-
tion by those indlviduals for thelr own nohcommer-

cial use.
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THE DYNATRACE SOURCE

DYNATRACE
V2o

Copyright © 1978, by Richard E. Meador, Sacra-

Edlited for publication by Charlie Foster, 1980,

IRE EEN0cH
LTWATI D5 [ 7BAEE ALORESS OF PROSHAR
STACK ECU CERAT+22C0H | BET UP SYETEM STACH
ColFRT  FLI D BH JCMITROL PORT ARQRESS
SCREEN  Eq: OCCCOE ;1K OF RUFFER ECR SCREEA

TR EQU |SCRAEER+IC Y /254 rLAET EUEFER ARGaE55-1

MTDSCH  EQu SCREEN+148 FTOR LIME OF FOLLLP PSRTICH OF SCREEM
LIHE B G4 61 CEASACTERS/LINE

LiHTL EqQU SCAEEM=LINE

LIMEZ Euy LIMEL+a4

LIME3 EQu LEMEZ+=01

Linza []13 LIBEI+R4

LIMES  Egu LIMEA +54

LIKEIS EQu SCREEH+360

PR EQU LIKE1+2 ;PC HEX DISELAY LOCATION

[aFTA  EQU LIWEZ4+Y g [NETRULTION AS21r JrSeray LOCATIOR

[HST|I [ ] LIMEZ+ LR ;EMSTAUCTION HEX E:SPiAY LOCOATICH
5B EgU LIMZd 4N pETGN FLAS BIHARY LrSFLAY LOCATIOMW

In ELU LruE4+8 (2ERD FLME A[WARY IISFLAY LOCATION

ACH EQJU LeMEds] ] ARUX CAHRY FLAG BIKARY DISPIAY LOSATION
PR E{U LIMEd+11 PRARITY FLAS BIHARY DISCLAY LDGATION
C¥h EQU LIMEd+ & PCARRY FLAC BIWMARY DISFLAY LOCATIOK
ACCH EQU LIRE 1+22 FACEIMUCATER HEX DISELAY LOCATION
.I-En_'_'ﬂ Epu LIWEL+25 FPACC M ULATOR ZERARY RLSPLAY LOCATLIOR
BIH EQu LIHEI#+)T 1B RBS HEK DISPLAY LACATION

L] [yl LIHTL+432 r& REC BIRARY DISPLAY LOCATICH

DER ECL) LINEZ+1? 4CE REC PR HEXK DISFLAY CACATTIOHN

DEE. [4Ad] LIMEZ +42 JDE PE] PR BIMARY DIFPLAY LOTATICN
ELHE Lind] LINET+3T :HL RES PR HEXN DISELAY LOGATICN

S OWEOOHEDR il
BErhe En] oot ; FRt HEX DIBPLAY LOCATIIR
KE¥RAO EGU ECH

KBLALY  Equ a0y

RETAT  EQU CTH

EEADER  EQU 156

ROARADY  EQu 0zZH

FNTIAS  EQU CFFH

b4 Lir ] aoH

LF Egu LEY]

EEZ EqL lon

|STERAGE TEFINITEOR STATEMETS
1

HRG L¥NAT+0E20H TEYETEM wIRKING STORMCE AREM
FCLl. _Isi_ 2 FUSER'E PROGHAM COUNTER ETORMCE
STHEY®: D',: 2 JUSER'S STACE POTHTER STOAMSE
B [£3 i JUSER'E BZ AES PR STDRACK
L =3 i AUSER'S DE AEG PR OTUEACE
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HL: o5 ;UEER'S AL REC FR STORACE

GTLWAR: O IVEFER'E STATUS FLAG BTCRASE

AL: o JUSEA'S ACTURULATDN STORRGE

BCi D5 JUGER'S PAIMARY PAGGRAF COUNTER STONALE |
B1WFLG: DB SEINANY DIGPLRY SWITCH (d&>HI BIKARY TITEFIAY]

CRISTT: 05
STETHF: DS

JELAGEA FASITTON PR RILLUE FOFTLON OF FCAEEM
STEREOAARY STIXMCE EIn SeESTER STACH

= SRR R RS MW = R

BASE!: oS JBAZE ADCREBE ESTORACE EQH wARICUS RIUTIHES
LAST; o% 5 LAET & % E e E
FROM r:] FREA-! [ EESKAGRS
i [&1:] ™m-' ]
RECIT: DB ‘0123456 TADABCDEE! FRECIT MEE JLELT TAHLE
MUYENM: DH "Noy o, " |MIVE MWIMOHTC

-] 'ESAFTRIGHT 1C) L76, RICEARD E. ¥EADCR
:
sLENRE NEGTHS HERE

ORG OyRAT 7START ALCDERESE

STARTe LA

EP,ETRIE JDEFIME SYSTEN STAIK
CALL CIRECA  ICLEMR YIREGR SCREEH
LALL ZLTSCA %ET YR QISPIAY DF USFR REGIGTERS

F¥T A D JTLEAR ACC UHULATCR

MVT B, 14 ISET CLEAR TTUMT

LE1 ", Pz JRET FIREST ANCRERS TO SE CLEARED
WDHMDIC: mow M, sCLEAR

IH% u FHEKT AEMEESS

LCH B ;1 LESS Ta DO

~HI WIMODID  ;CAOKE?

Lxi H, RG]

WOROIE: CALE

INL5., CEFTHE USER'S BTACE FIIWTER
SED ETKPTH :
PSAEGS  TIEPLAY CDMTENTE OF WSER'E RECISTERS
amLL KEYEDT CET CCmkhHD

CFT A7H FCHETY FOR ALFHA

JK VORDID  ;IGHANE (¥ MOT

CFI SBH P

JP VIMOID g

Lt H . KLtTAR JGET COMRANT LOCATDR TABLE BASE -ADDATSS
SB[ &H JEURTRACT ASCIT NIAG FROM ARCETURET COFMAMD
RLEC JOOUBLE FOR WOAD THOENLCHG

ACD L (ADO IMDER

HCY L.k ]

WYL B D 1

e H :

ACY Hok :

L L] JGET CCHMMEAKD ATDRESE FROM TAELE

IHN R T

Haw p.m ’

LEL H, wImil b ;SET UF ACTURN ADARESS

PUER ~ H 7BAYWE OH ETAE

KCHL FHL=CDMMANE AOUTISME KRIDRESE




1AL [N -
Ll H,#CH+2 b
CALL CEMIEL
PCHL FITHIE 15 REALLY & CALL TO A COMMAWE ROUTIWE] Lar berelsel 1
VOROZD: LKI M, LINELS ;HESET CURGOR ) LaP H,BEH
FhLn CROSIT ChLL  BRPHEX f
JHE ¥OMGIS  JEND OF COMBAKD PROCEESING LOGF Lat B ATEFIR ¢
’ La1 H,2FH+2 |
;COMPRND LOCATON TABLE CALL DEFHER |
g LET G, ETEPTR+]
TETTAR: DW UTUEN  gh-HETF AL He3FR
= AysARY  pBeB [ddkY BISPLAY TOGOLE cALL LdpmER
™ CALEYM :[—CALL WSER SUB-FAGORAK L&l I,BC r
™ PUMPHE zBuDUAR REMGHY T8 SCRAEEM L¥I H,BCH+Z |
o UTURN  pE-HEF TALL DEPHEN
™ UTITHR FLE ot Lxi 0, BC+1 ]
o 50 #ti-EACCUTE USER PROGRAAM [NTERFRETLVELY LET H,BCH
am UTURKN o H-neE CaLL DYFHEX
o ISFEET [I-HET EXECUTION SPEED OF IWTERFRETER LXI 2.7E 1
o UTURN (7 -ROF Lxl H, LeH+L
[ b¥rumy FK=HTOF TALL I3 PHEA 1
Lo Losimt  ;L-Limh RESIETER PALR LXL O,0B+1 3
. ral MPMETR 4M-ETORE BYTES IN COMSECUTIVE mEMORY LOGEATLURS LXI H,TEH
] UTUR  [H-KOE GALL DEPHEX |
0] UTUAH Pa=MaOP LI[ 0, HE i
sl UTURE  ; F—HOF LXI B, HLE+%
bw UTURK  pd-Nak : ChIL IEPHEY
™ REATTE ¢R-AEAD FAPER TAFE LEI O, HL+1
v ) STEF AE—TYTEAFRET {#ME [HSTRUCT[ZH LXI H. HLH Fi
— I UTURM 1 T—4aF cAlL tEarx
o UTURN [ J-HAF LA [ f
| W UTURH | ¥-4OF ; LET H,ACCH
| ol UTLRH FH—HOPF CALL DEFHEE  ;
W UTURY | W=H0F LDw STEWED ;
E [t UTURH ¥ -HOR LI RCYR 7
o IERMEM | T—-IEAQ MEMORY FAR I
- ¥ vl WoHRE O f
9 IH CeROLE
| 1 Myi LIRS
| UTURH: AET ;OUMMY ROUTIHE EOR HOP"E LERDLOY RAR :
g a4 RAR I
F] il H,F ]
3 CLEAR wOR HOUTIKE RV M, 0’ I
— : JWE DEROZC
| % CLARCRL MWD koD JCONTARL FORT [INITIALIZATEEN WIAD HyL ML
: aeT CUMENT  ; SEWD DERQIT: RbR I
i LEZ B, ECREEN JEASE MDORESE OF YDM BUFFER RAR i
SLAN:O: MYl At JMECI] SPACE XTI HAGE |
EThX B JCLEAR L BUPFER WOND WL wola'
TNE n JUPDATE nUFFER FIINTER JRg DEREIT
M1 &, TIS AND OFFH  |LAET BUFFER ACGRESS +1 wup ML
cep B JCHECK FOR EWD GF RUFFER AREM TEROITT AR i
SHE CLHOI0 D0 UNTTL DOME AR f
| 111 u, LINELS :IMITIAL CUREDR LUCATIOH LXI H, LB i
ENLD CFREIT JETORE TO CURSCR EAYE MYT Mgl g
HET JEHIT JHe Dapddn
i AV M, 'l g
- 1 EBET D1SPLAY OF 29ER"8 RECISTERE psRCdn: AR 1
: LET W, EB 7
SETACH: Lt H, 'ee* SBC i EVI Mo
SELD LIHEL+% ez DoROS0 4
Mk A, lm . Myl H,'1° i
] ZTh LTHEL+Z0 DERD MG FOP 5N '
LA2 n,'ag! fE.15 [ H ]
SHLD LIWE] +34d EDP [r] r
d Lk Hy'LH' {18 ik B :
SALD LINEZ+7 LOW EINFL] ;CHECK FOR BIHMRY DISFLAY FLAC SET
LX] n.'sy! 15T RER [ i
: EHLD LIME2+d RI j0OKE IF HGT BET
Wyl nORT iR PUSH n r
9tk LIHEZ+% FUSEH [ r
o LEL H, 'DE’ | 7B PUSH H ;
SHED LIwE2+3d FUSH Fw i
WYl ' i a1 O, AT ' -
s LIWZ3+15 Lag E,MCCH  §
MWl ntat iz CMLL CEPBIN
LTR LIKEd#+] LAL o, B : -
H¥] L 1P Lx1 H,BCB+3 §
5TH CIHEI+L3 CALL CSFEIN
— YvI h, 5" 18 L#i o,ettl 4
LTh EiWEI+8 Lac H,BCH :
HY¥1 L ik O LL CEFRIN
[ aTh LIFE3+LL Lac I, DE :
LaT B, "ML > :RL L4E H,DEB+3 ¢
3 SHLD LINE3+14 GALL CsFRIN ;
;l L] B, "5F' 5P L%I DpDE+HL  §
= SHLD TTHEA+14 LAT H.oEB
'ﬂ LAl H, "5’ TAaLL e PBIW ¥
SHLD LIHEd+4 LAL By Al r
] i PR L1 HeELped ;
5TA LIHEA+5 CALL LEPsi
ﬁ muz Byt Lid D ELtl
& STA LIHEA+LD L#L H,BLB
| nTA LIKE4+12 ChLL CEFRIM T
i IWiR: A . FIF P T
i ETh LINEd+la PLF H 7
RET rar 3 :
: i B 1
(MLWE TSE WUMEEND OF BYTES IHDICATED IH DE RET :
sFROM THE ADTDREES REGTHHIMG IM BC :
g ;T TEE ADDREILUS HEGIHELEG I HL 1 DECAGE HEGISTERS FOR LISPLAY BAUTIME
r Isnuu:: LTk g n 1GETOLPTE DEFLER) LOAX [ [GET REGIETER COHTENTE
! oy Hon ; TRABAEER RHE ;ackLE CCURULATOR [<MW TO GET UPPER HEX L1QIT
Iha H ;UPDATE CEITIMATION BOINTER RAC I
THx 1 ;UPDATE EOURCE FOTNTER THE '
[ o |UEDATE COUNT &R r
i Ao ME |SRECE FOA CRAPLETION &H1 0FRE MAEE TOFF UWMWANTED BITS
] CEL ] ; L¥L B,ASCII [BAGE ADDRESE DF ASCILOLCET TABLE
JNT SETINE | ALD £ raLh ACCUKULRPCR TO BC TO CET ADDRESS OF DICIT
: pil Al ; wa £.h |
CPT £ 1 HYL Aol r
AN LETLHNT | ALDC B 1
et {ERIT L Bk I
4 Liwi B |
[_ ) DESPLAY REGISTERS ARUTINE HEY LIS ISTINE ASC1p CCOE FOR HEX DIGIT
p THX H ; INCREMENT ECREEN PISITION
H :7HIF POUTINE DECODES TEE UEER"S FEGISTIA [NECREATION LrAd r IGET ARG ISTER CIMTENTS AchIN
1 ARl POZMATE 1T EOR OTEELAY DR TIE CRT SCREER AHD urH ;s THE SAFE FOR THE LOMER HEX TIGLIT
H . LiI B, AECIT
CEREGS i PUSH E] :EMVE ALL RECISTERE AED € 1
FUSH 1 : L[] Gk 1
Pelsy H : : m¥I LT ]
BUEH FEM 1 Ll B ?
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1

-

=

—

1

HIV
LaLk
may
RET

xmE

| DECILE NESISTER TO BIMARY BIS#Lay HOUTIME

1
DA IN: LURY
HVL
RAL
MVI
JHG
YT
OEPRZ0 IHX
TR
THE
RET

CEROID

B JGET USER RESCSTER COHTENMTE
c.d fl OF BITS
JEHIFT UPPPEA BIT TO CARNY FAR FICEE WG
m, o' IAESUHE TERD
DSFOR0  JCNECH FOR DWE
M, "1 JCHRHGE CF GNE
L J4CWE TQ MWEXT SCREEH POSCTION
[ JCACHT &rF
CEPOLD ;ODAMET
HYER

1
iEIMULATOR CORE R3S NS WERE

] OHE BedE
STER1  LHLD
SHLD

o

Cet

ae

CPI

JbE
“arLL

. RET
ETPd10: CALEL
RET

STPOIM CFI
JHC
EALL
RET
CALL
RET

STFO2

THETRLCTION RS IWACCATEC BY THE WSER'S P RESIETER

PC JGET USER'S PACGAAM COUNTER WA LLF

L] JEAVE FOR LACCIHG DxsiPoay

LTL IGET THE COAUTENTS COF MEMORY LOCATIUH IMDICATED
ELL FCHETK FOR COOES S-)F REX

=Ie0t0 LW OROER Ad OFGODEST

L] FN0, CHECK FOR 48-TF HEK
SYRO20 P15 A REQLBTER TO RECLITER mivk IMSTRUCTLOMT
RIVE r¥E2, PEECUTE [T
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ETPOR0  JARTHMETIC IMSTRUCTIDRY
ARLTH sYER, EXDIUTE
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FRETURM TO MODNLTOR

1
1 EXECUTE INSTRUCTION EIFTINE

1
EBFEXEC: LX[
DAL
SHLD
LHLD
PUSH
P
LHLE
EPHL
LHLO
MY
moY
LHLD
ACHE
LALD
IHETHY 15

SHLD
LA H ]
PCF

. AhlR
LiL
D
SHLD
ECHG
SHLO
LALD
SPHL
Ny
noy
EHLD
RET

gpﬂ' rSANE MOHITOR'S ETACE PRINTER

r

BTRT™ @ -
:'—"Fh'ﬂil (LOAD REAL REGTSTEAS WITH USER'S OATA
P

STEFTR

1
B.H
(=1
=13
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HL. ISAVE USER RECEISTER WALLES

PEd 1 o

H H
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Hi D ;

L i

ETEMTA a

RE
ETHTER GET AEKTTRR®S STACKE PRIHTER
H.m
L,C
BC

M COHPAMD EXECUTION ROUTTHE
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1

1

L1 Mo
AHL
LU
Mo
L¥]
nAL
Mo
aTh
E=
RRC
RRC
ARAC
AM1
RrOY
L®T
[ 1]
MGy
A5TA
Mo
LLat
CALL
LAI
LEI
Lx1
CALL
CALL
RET

B.& 1%AVE OP CimE
a7H JDECCOE 20JACE RESIETER
a,n 1
Eih H
H.RGETRE d
b T
Lo rGCT AEGISTER WAME
MOYENMs § IRET UF MMELMON]C
L] rRESTOAE ar Ccapk
1
1
ET ;D0 EAME FOR ODSTINATION RECISTER
B 1
H, RGSTAE :
a 1
A H
MOVERK | ]
B 1
LIS o0 OF BYTES 1M [NSTRUCTION
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B MOYERN 4
C.A ]

(00 ERECLUPE CNSTRUCTE CW
FLOHE .

1
1 MRITHRETIC INSTRUCTICH EXECUTIOH RAOUTIWE

MEITH: MDY
LEI
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BA ISAYE OF COCE
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L sAESTORE arconE
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!-E:m
1]
I
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I

IARD INCEX T& SET CCRAECT REITETER HHEUROWIE
JGET HREUNONTC

JRETRIEVE IWSTRAUCTION MMEUMOMEC ALDGREST
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-

3
FHCVWE RECTETER WAME T WEMZRY

] 5F 1
o EL B
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LK1 F, TUSTA :DISPLAY WHEUMSHIC
ixi o.8 H
FOE B :
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<ALL OPEXNEC ;00 ERECUTE [NSTRUCTION
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1
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i
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moy
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L3
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SHLD
LEL
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Imhx
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RET
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RET
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ROTATE 3 ROTATE PDIMTER
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B FRETRITWE WUKBER GF BYTES o LASTRUCTION
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H 1SAVE USER'S PADSAAM SOUNTER
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H JRETALEYE USER"S PROCRAM COUMTER
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B ;RETRIEYE WUKBER CF BYTES LEFT INW IHSTRUCTLOH
KVIOLD [CONTTANE URTIL ALL B¥TES RIVED
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SET REGCISTER PAIN MAUTIHE

1

GITRF: MHED
RAT
FAC
RAC
BOY
W[
Ly
[ Y]
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; LOM S§Ta LLAR STAS ESLD [MLL EsECUTION ROUTINE CAMaET! gg .;'H'g : :;g:;: :mf'm:n“ﬁg“':;ﬁa
| r ] k
LOSTRE: kay GeR PSANE INSTRUCTIDN o B J'R"g:.}f. i 'if;:.;
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LOSC10: TALL  DPENEC  (EXECUTE INSTRUCTION i P ICHECK Toh VDm BUEFER OVERFLOW
RET P 5 Cet TCE KHD OFFH ]
4 . az Ek#ola
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E SALL  PVIRET [MOVE IWSTAUCTLON TO EXECUTION ARER EHCN e G ETOREAFRRTED CUREE
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Ay AL JRISTORE LUSTHUCTION i
E— LE] B, LOWOPE {9ET FGINTER WVI mHELmOmEC
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1.080 RECISTERS FROM KEYBIMAD RCAIT (KT

LOMIDRG: CALL EEYRDT  (GET RECIETER [DEMTIFLEN
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(%3] H, LIMEXG ; LCACIO: maw L] JSET OHE FROW HEAORY
LaiL C.3 1 THP B sCHECE ACAIMET SELECTEC RECTETER PMIR
CaLL EETLHE JE LARDTD  GHATGCH
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CoT MEYBLI ;GET ACHARACTER FRON THE REYRDAAD Haw n.a '
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v CALEUE: LHLD EPRSIT  SET CURGOE POEITTOH
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3 v MY B d H
- oMeEM A kDY kL IGTEPLAY AOORESE IHX H PURTATE TORESOR POSLTICH
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EUSH L] 1 MY R OCOH  ;LUAD ACCUMULATOR MITH & OMLL [MSTRLCTION
How k,H N ETh In3%h sAUVE TS ExEfurIon AREAR
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Inx H JUPDATE ACDRESES v 2 A {POSITIGH FOR THOTNTRG
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RET 1 o RI1LTd TIUNE
F] e HIET Ho -1
FTORVERT BYTE IN ACCLMULATAR 70 ASCIT OISITE I CLINGT . ;CALL
I n PELIMST i PUSK
HEXRESC: Pusn ] SSAVE DK o IMMEDT | IMMERIATE
PUER H |5AYE HL 7] HESTHT | RFESTART
Lap HeAZ2CII ;GET DANE RTIAESE OF ABCII CORK i
L) LI |SAVE DAT HITHOF: na 'R " CONDITIONAL EETIRM
o UEH QB OWER WEX DIGIT FlRST H1HBPE: R 'EOR ' i PCP
ook Eph ISET UP POl INOEX[ WG L& TRET °  JLMCONGITIONAL RICTIME
ML L 1 [ TANZF' UMIMPLEMENTEL BP SODES
mAD 1 JhnD JHTIEK [ 'PCHL' G IMDIRECT Jume
nCw e GET CHARACTER LH 'RPHL'  LOAD STACE PZIMTEA WiTH L
L & B JREETORE DATA HIHZP2: 4B " 'O pTOHDITOSMML Jump
Al DEOH 400 UFFER HEX DagTT HIHOr3: Ow FINF T UACORCITICMAL UMP
FALC JSCALE DOwWH FOR [HBEXLING =] "SNOP'  UWIRFLEMEMTED IF COOE
RRC 3 i o] tour *
ARL ] L ‘TH " | fWPUT
AR il : LB TKTHL®  JEACHAMGE L ANMD TRF IF STRCE
o E.h JEET UP FIR Idbiyrwg ce TRCHG'  JENCHAMCE AL AWl DE
L&E W ASCIL :GET SASE AEBRESS QF R5C[]1 CORES AGATH re "OF Y JRTEMBLE IWTERELPTS
.. [ o L ENDEX ce “EL ' ;EMARLE [NTEFRUFTS
Hoy B ¥ {GET CHRRACTER EIECPd: on " ' CANUETIOHAL TALL
PO H RESTORED M BIHCP&: OR "EOEH'  [EUEH
POR o IRESTIRE CE iz} 'CALL'  ;URCAMDITISMAL Sall
Lie) 1 TR TERORT UK IRPLEMENTED QR CLAE

HIHOF&: 1B YARL ' ADD [MBERIATE




PN [ CSL B A |

7

EEHORT -

BIERIEER

'BC[ " pADD [MMEJ[ATE W;TH CARRY

"HUL " [BUBTRACT IMMEDIATE

"GBIL " rEJETRACT [HHEDIATE WITE BORREH
‘RH[ ' |ANT [MMEDRIATE

"aRl " rERCLUSIVE OR ["-HW[ITt_

‘PR " (OR INMEDLATE

wgpr b PoOMPARE EMMEDIRTE

"RAY ' mESTART

|BETERAIME CONBITIONAL FLAG ROOTTHE

1
GTFAG:

LLyY
PUSH
R

RET

1BH sIEOLATE COWDITIOM BITE
] IEMVE HL
JECALE POR IMDEXIBG

IGONSTAUCT [HOEX

sGET BMEE MDODRESS OF FLAC SODES
1APR, TRREX

JGET FLAG CODE

13TORE TO WPM BLIFFER

JUPDARTE PRINTER

JUPDATE FLAC LOCATIR

FUET FECDHE CHARACTER OF ELALC
+DISPLAY IT

4OTHER. CHARMITERE MRE BLAME
#FET OLD HC

;OCSPLAY UP CUDE

T WEm
E
[

DM FIRA@CO@A0

:
s

JTEST FLAS POl CONDITILH

FETFLE

TaTnIe:

L
ORI
5TA
LHLIT
Fus=H
FoF
kil
RET
F¥I
AET

1
JCOND1TIONAL

?
JURP;

LHLE
PLEH
#USH
LA+
chLL
Faild
FUSH
LET
LXT
TALL
POF
Zall
vOP
ARR
RI
™K
ApY
HTa
THX
Moy
STA
RET

eOy
HI
TALL

Loy
MLy
K1
CALL
CALL
RET

1HH : 2EDLATE FLAG

tca) JAGEEMBLE & AETURMN Cad COWNOLTLIN IWSTRUSTLION
TSTULI  5TORE FOR LATER EXECUTION

TTEMEL  (OET USER STATUS WORD

UM PS

H JHOYE TO AEAL FLAGE
34,1 i
hel tA¥l BEARS COMOLTICH TRUE
;THIS 15 REPLACED AT & COWDCTECMAL RETURM
k.G FCLEAR & TE CCHCITION FAL3E
i
Bz FGET YSER PROGRAAM CCOUNTER
H sEBAWE IT
el s ;BAVE ESw
B, ATHIS IS 1 BYTES

KUINET MONE [MSTRUCTION TO EXECUYLON RREA
e FGET PEM BACK

3] FEANE TT AGATH
H,HLHOEZ JADLRESS OF MNEUSDH[C
B HIHOERZ2+L JACDREEE TO PUT FLAC [HTT
GTPLALC IWHAT COMDITIORS
PER JCET IWSTALCTION BADK
TETFLG JTEET CIHDLTION
3 :LET BT OAGAIN
A :CHECE RESULT AF FLAG TEST
JACTURN JF REEULT WAS MEGATIVE
H JUPORTE PO
(| :OET ALOAKSS T2 JUNE TO
:E phED ETORE TO USER'S PROGRAM CLONTER
LI i
P+l H
1

IHLE HOUTIWE FRDCEGSES ALL [MAEDIATE BOOE COMMANDS

ok FERVE [NETRICTION

B.2 sALL ARE I BYTEE

FYTHET  ;ALYE TRSTRUCTICN TO EXECUTION AREM

a,c ¢RETORE INETAUCTION

14K FOFTEAMINE TYPE OF IMMEDIATE IWSTRUCTLGH
FECALE PALR IWDEX 1HG

Eu rBOEITION PUA [MOEKKIRG

B0 ]

H.EtHORE ;GET BASE aADORESS OF IMMELIATE Cooes

n |ADD IHCER

BaH 1POSTTION FOR SUBRCUTINE CALL

Cals 2

0, ' JOTHER CTHARACTERE ARE BLANK

MWYHMND  JDISPLAY MHEUMOWIC
OPEXEC  JEXECUTE IHSTHUETTOR

[RIGTELAHEQNS IHSTHUCTIONE

d
HEEC )

NCOP =

PLISH
Akl
Hn
v
'
cal
asp
moy
Y
AL
ChLL
AR
CPI
KT
“pr
JRC
CPI
JHE
nYl
CALL
L-HEO
DCa
MY
5Th
L]
HaYy
BETH
RET
Zal
XL
CALE
MYL

Pou tEAWE IMETRUCTE ol
bLL IEFTERM{¥E TERE

Esh 4

o0 4

H, HIHZP 7
=]

cuL
BeH
gt

e

HWFHMPL aDISPLAY COCE

L PIET IHSTRUCTIOR

DE 3H 5

KEDE ]

oo 3y .-

Ic H

ICER 1

HOOF 1

2,3 3

MVIHET

P 1

L] H

LIL] 1

POl 1

R i

L 2

PC ]
-

B HIHCPS+=H
o' i
HWREH
B,

CALL

RET
(13} M¥I

CALL

A
X3BEq Ly
QALL
EALL
RET

JEDNDITIDMAL

4

SLIKSTI FUBH
HYI
CALL
BOT
PSR
LET
Lxi
CALL

|
CRLOLY: LHLD

r
1CERDITIDHAL

)
RETURHE PUSH

H¥L
ChLE
Far
FUEH
LRI
LKE
CALL
POP
TALL
AEA

LE
RETCiDr LELD
iy
STA
- MK
MOV
=TA
T
EHLD
RET

MM IZCELAEDUS
F
ETXWHDO: D@

r

FRIHET1 PUSH
AH1
JHE
]

POPOIOY LNL
Ll

eOTROR PP

EJTAETI G PI
il

ChLlL
LX[
Laz
CALL
LHLD
EHLDO
RET
MIZMLg CFL
JWT
KVI
TRLL
LXI
LXI
TALL
LXI

S5TA

NYINT

I
FYIHET
QREAEC

Bl
Wi ImFr
SPEKEC

CALL RKITTRE

FSW ]
B, ?

MYLHBT
pim Sap

FEW Fl
E.BIBIFY Fl
. 0] HOPA+] 13
STRLAE -

L1 F:
TETELS

L

EC r

o
ETEFTHR I
H
H.D
H

M E
BTEFIR i

LIL
PO*]

L]
e

RETURN

PEM 1
Bel 1
HVIHET .
PR T
PEW ]
H,HICHaP 1 i ..
B HICHAF+L 1 e

STACK IMERUCTONE

"B O W P N

ok
B0
Hy STEWRD r
]

B,H
o, L

Fr [HETR+
.

EETLHE
W

Bal
MVINET
CPEEES

FE
NCHH
Hormet
Ba.l
H¥IROT
B HIHDPL+4 r
0, !

MYRHRC
RETO1D
oF$H
HT3 L
B,1
HWEHFT
B, BIHOF1+16 ]
Bt

LA 1 =S
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w
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o Thrp s

3 L |
3 ]
. ot
-
|
Lieo rRanIT
1 LALL EYPLhe
CALL SETINE
ILE H | CALL EMPLNE
L= L | 1 =ET H
T 5Th AL 4] N H
. RET i 5
1 !
JPUEH Al LRCONDLTION, d
. TG AL CALL TAFEIN: wyr .0 H
PETRET: [JESE [T ] ML ANTFL
AKT GHE P T MATLHE
S JHL ChslumM E2LR SALL IKPUT 1
A Lal B, HIHOPS 3 TPI ki :
ey JMP POBILC eI RALE 7
CALLLY: poP [0 1 ML E, & B
CF: DCCE e ChLE- RDBYTE
A MOOF 1 MUY Do 2
LHLA I 5 eale AOBYTE
= rusy L ] HoY L |
f w3 B, £ CALL ROBYTE
! AL NULHET - HCA [ |
! LaL B, EIHAPS i ChilL ROBYTE
[*'H [ By E,L :
L&l . IMETA ; IMR 2
CaLL MUNMNG | Lblo: DCR E ]
- FOF B 1 Jz mzn i
e JNE Lale bl AL ;
H i cns 1
i JREETANTS auT BWICHS
H (YN ROBYTE |
RESTHT: PIFSH FEw : HOW H,oh 1
oAl b, ' A [ i
- PIp PEW r IHX 4 i
| PLEH Fow I ar LoD :
MM 3gn | ¥Vl C.20H ;
| wAE 1 AET i
RRC 1 Lban; MOy a.m ;
RRC : - CHA h
CALL HEKAEL auT FMTCHE
.r-l- 13} =4 = r CALL ROBYTE
WY1 I : Ao AR :
| LE] B.ATEIRT : [a].EY 13 i
P CALL AT ol 1z Mu_u: N
LELD PO 4 HVE o itH
W 1 - RET :
LELD ETEFTH 1 : 3 MOoLA: Mrar a.b =
ook ] g Lhh * :
r_ Y M,D T JRZ LLNN :
I (5] H : RET |
H Moy nE 1 i
SHLD ETRFTR ' :
y . POF F5W N ]
AMI MY 1 HIRYTEI FdSH a JERVE LENETH
o MoV L.k 1 CALL IMATGT  :GET L HEAM LCULGIT THOM TAPE
i MYE Hy0 r LAk [ JULLTIFLY BY 18
SHLD pPC : ADD - ]
,- AT ; ALO ) g
2 r AED a
» ITHE OO MOUTINE CONTROLS GLMULATED EAZCUTION GF USER FROGRAMS NOY (Y LANE MR
' 1 CALL [NLIGT T WFXT HER DIGIT FHM TAFD
T Ga: LHLD LPISTT DRE [ FELNE HEK 175175 TO FORM RYTE
3 VT hp'=" % HTW oA | SANE BYTE WHILE DIIME CHESHE
Ay Hih ] A0L H iADT THRSWUM TO THE KEW BETE
i" INK -] N L=k} & iREPLRCE DLD CHEELR wITH MW
o SHL.D CPOBILT LIl &, SCET MEW BYTE BAIE
] Chil CETALOH PR o IREETIRE LEHCTH
e SHLS o ] HET
[ CALL BHPLHE | ! 1
! LK1 R. FTPADR ] ) &
LAT o B i i
% Lx He LIMELS : THOLET: CALL INPUT [ AEAR & FRAME FROS TaPe
4 ERLL SETINE B CPI 0e] ; INSPECT daTa
H L¥L H, LINE1S+H 2 Jm IHOOIG AR °F CATA € 1O
2 SELD CROEIT ADI L] JELSE ALJDET FIR ASCIT BIAS
= — CaLL LETeoRm [NRGI0: Ml orM (REDUCE mOD 1R
- CaLL EfFLHE Rz i
ACHG B H
CAdlo=  Luca [ | ;
WY w0 ; TKPUT: [H ASTAT roET HEADER STATUS FAOM iP5
sua H 1 AHT RORRCY ;TURM CFF HOM EEADEH BITS
T qoozn IRE IAPLT iLRGF UKTIL DATA AvmiCABLE
— WO nE 1 L REMDER  jCET DATH
SUB L H ANI ¥rH ICLEAR LAKRITY BIT
Az 1 RET ;
0033 FLUEBA 4] ] |
pUSH | ] Il ITAPE BREADER 2IUTI mEAG
LBLE ETsR ) : TIUTIHE ERRUE MESGAGES
Lriak-n b TR ] H H ERRMEE: On 'CHECE duM =RANR ¢
— Ll Do d0H ¢ )] ‘MTMCAY FAILURE *
SOsdb:  DCR ] I :
pLH J0o040 R iTHIS RAOUFImE 2EROIES & LK GF MEMORY
WO A H 1 i
LTy L) 1 TEAMEM: AL GTLATE
sl 301D il FEADLOL MmY¥] L] =
% CALL arEr fl Ll [ I
= CALL TOSREGE ) INE H 7
=l PP H i nev P ;
- FOIp =] H SUB B I
¥ 1w ESTAT e G
) . ARI REDRDY o A, E 2
] L IREPLACE WITH AMZ FJA RGARDS WITH IMWERTLL [0 STATUS S4B I 2
Feaa -g:-" @noin JmE TEMNIN
ik ; GTOF AT 7 . RET B
;THIS ADUT'IME ABADS [NTEL FOAMAT TRAFES i
[ 1
¥ RERCITE: CALL HhELME ISPERS) CALL KEYHDI
ChL1 TAFETR CELE AaTHEXL
How L 1 AT n 1
Az 4 WD Hik :
i MWL .0 1 Al L B
] Lal =1 ) i HY¥1 AL lod 7
-1k 10H 1 ZUE - H 7
= ®av A ) 3 HoY W,k ¥
¢ ur H, ERRRES 1 SHLN THEZS
[11.] » : CALL BHFLNE
L E.n i RET 1
L iy .l ; [HETHP: OW TTCH B
¢l ;
1 I
s EHD
By
1

! 154

SRR S































REM HEHHE B EEHHRERE AR AN LR AR S R R R N R EH TR B R GG EY,
" CBASIC LIME EDITOR. £
# THIS FROGRAM DEMONSTRATES THE CBASIC *h
# SINGLE CHARACTER QUTFUT ROUTINME *,
+ 'y
* WRITTEM JALY, 1930 L
@ ANDY % EEM GALEWSKY : x4,
LIS R E R T T R e
REM FIRST DEFINE THE PRINT SINGLE CHARACTER FUNCTICON
DEF FH.PRMIDISF®)
FOKE 130M.A&SC(DISES) FREM CHARACTER TO BE FRINTED
L - 12 REM IS FASSED IN 130 HEX
i ] 14: CcAaLL 120H . REM CALL ROUTINE
15: RETIARM
1&s, FEND
} - 177 CLR$=CHR$(4) REM SCREEW CLEAR CHARACTER FOR WECTOR MINDLESS TERMINAL
! 18: REM CHAMGE TO SCREEM CLEAR 0N YOUR TERMINAL
] 191 REM START OF FROGRAM
X 20 5 FRIMT "EWNTER LINME TO EDIT *°
i INPUT "™ ™3 LIME ERITS
22 FRINT CLR%
23 FRINT EDITH REM DISFLAY LINE AT TOF OF SCREEMW
24: FOINTERY=1 REM CHARACTER POINTER
bt DUM=FHN.FRN{" """} REM PLACE HMARKER ON SCREEMN
261 10 INKEYXaCONCHARY REM GET ONE EEYROARD CHARACTER
27: IF THEEYX=32 THEM 20O REM SPACE BAR
281 IF INKEYY=ASC{"D"} THEN 20 REM DELETE CHARACTER
= H IF IMKEYY=ASCI"C") THEN a0 REH CHAMGE
J0 IF THKEY¥¥=13 THEN S0 FEEM RETLRN
b GOTO 10 i
3ZE 20 POINTER¥=FOINTERY+1 FREM IMCREMEMT FOINTER
33: DUM=FHN.FRN{CHRS{S} ) REM MOVE CURSOR BACEK
e 3 DLM=FN.FRN{CHR${&) )
a5t [AIM=FN. FRNL" ") FREM ERASE LD MARKER AND GO FORWARD
e 1% 4 DUM=FH.FRMNL """} REM FRINT MEW MARKER
are GOTO 10
- H
2% REM DELETE CHARACTER
fi3
413 30 LEFS=_ EFTH{EDIT%. FOINTERY -1} REM SET LEFT OF DELETION
F bt RIGF=MIDS(EDIT$.POINTERY+1.LENIEDITS®)) BEM GET RIGHT
L H FRINT CLR%
a44z: EDNITS=LEF$+RIGS REM REBIUILD STRING
451 FRINT EQITS REM PRIMT IT
451 FPOIMTERY=POINTERY -1 REM DECREMENT CHARACTER BOIf
47 FOR MOWY=1 TO POINTERY--1 REM REFOSITION CURSOR
4518 CUM=FM. PRI ™)
421 NEXT MOWy
mot DLM=FM, PRN{ ™" } REM FRINT MARKER
G91s GOTO 10
oL
TH: REM CHAMGE CHARACTER
LT
ooi 4n REFLE®=CHRS [ CONCHARY, ) FEM GET CHANGF
S&l LEF$= EFTS{EDNITS. POINTERY. 11 REM LEFT PART
57 RIGH=MID® (FEDOITH, FOINTERX+1.LENCEDIT®]) REM RIGHT PART
5a: PRINT CLR%
b EDIT$=LEF$+REPL$+RIG% REM REBLILD <TRIMU
&t PRINT EDITS REM PRIMT IT
&1l FOR MOWME=1 TO POINTERY-1 REM HEFOSTTION FOTMITE
[ DUMasEM., PRREL ™ 1y
il MEXT MOV
&4 DUM=FM, FRRA{ 2~ REM DT=EFLAY MAR:ER
Fte H 0oTo 1o
F AN
A8 REM GET MEW LINE TO EDIT
L=
£25 S0 FRINT Ol Rt
T GOT S
164
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Software Directory

Program Mama: ABSTAT
Hardware Sysiem: Any CP/M computar
Minimum Mamory Size: 46K
Language: Pascal/MT+
Descripon: ABSTAT is an intoractive sta-
tistics package. Commands include multiple
linear regression, analysis of variance, cross
tabulations, bar graphs, scatter plots, means
lests and many othars, Flexible data mani-
pulation routinas allow ful! data editing,
subsetting, appanding, and ASCI la transfer
with straightforward algebraic equations.
Up to twenty variables are accessible by
name of numbar. There ara lacililies tor
writing formal reports and avtomatic baleh
procassing from a command file. A help
command i9 also provided.
Release: October 1981
Price: 3400
Included with prce: An 6" single density
disk and 105 page manual.
‘Whare to purchese it:

Anderson-Bel

2916 5. Siuart 5t

Denvar, Colorado 80236

(30X)936-3859

Program Mame: ACCOUNTE1
Hardwara Syslam: Alpha Micro Systemn
Lenguage; AMOS operating system
Dezcription: Provides accoumtants with a
full invantory of reports and bookkeeping
records: chart of accounts, balance sheats,
income stalements, income jaurnal regis-
ter, adjustment journal register, G/L, waork-
ing trial balange, comparison reports,
check regizter, master payroll repart, gen-
eral ledger, employee list, 341's, W-2's,
cover fetter, check writer and more. Has
specially designed input routines that
reduce oparator latigue through the use of
formatted screens {menus), protected
fields and automatic repatition of appropri-
ate dara. Smooth, error-free cperation is
insured by file verification routines that dis-
play all ingerrectly antered transactions,
Releazs; February 1981
Price: $1895; updates $285/yr.
Author: Skill Services Inc. of Miam|, Flg,
Wheve to purchase it

FPony Exprass Services

100 Wiast 57th St

Mew York, MY 10019

Program Mame: ACCESS/80 - Infarmation
Management System

Hardware System: GCP/M  Operating
Systam

Minimum Memory Size: 54 K4+

186

Language: Assembly
Description: ACCESS/80 is a high-levet,
NOM-pragrammer oftanted system for report
genaraticn, data entry, file updata, recrgan-
ization and maintenance, statistical tabulg-
ticn, and applications development. is high
lewvel furtionality is comparabie to the RAMIS
system on IBM mainframes. n addilion to
functioning as a sell-contained system,
ACCESS/80 will produce reports from any
extarnal file stored in ASCH charactar format,
including Basic and Fortran filas.
Price: $795
Inciuded with price: diskette containing
program and zample applications; User's
Manual, 3 copies of Command Hafarence
Card
Author; Friends Software, Inc.
Whare {o purchase it;

Friends Software

2020 Milvia Street. Suite 400

P.O. Box 527

Berkeley, CaA 94701

(415)540-7282

Progrem Name: Alpha APL Version 2.0
Hordwere System: Alpha Micra
Language: Assembler
Dascriptlon: Implementation of APL laf-
guage functionally compatible with large
mainframes. Runs as a multi-user systam,
Has system varsables. systam functions, |-
baam, component |/0 and other features,
Runs undar Alpha Micro oparating
system. Can be used with either ASCI gr
APL terminals. Assembler subrontines can
ba called directly. Source code far many
external subroutines and assembler sub-
routing devalopment aids are included.
Release: November 1980
Price: $500; manual 325
Includad with price:
manual
Whera 1o purchasa it:
Softworks Limited
807 W, Wellington
Chicago, IL BO6S5T

Disk and users

Program Name: Alpha FORT AN
Hardware Systarm: Alpha Micro | 16-bit)
Minimum Memory Size: 32K user memory
Languagea: Azsambler

Description: A mutti-user Fortran 77 imple-
mentation thal has mainframe features. The
compiler produces achual assembly anguage
code, nol pseldo code, thus allowing Fortran
programs o axacute many times faster than
Basic. Compilations can be stored inko a

program likrary, and later linkad with
assambler or Pascal programs. In addition,
Fortran programs are directly callagle from
Softwork 5 AlphaAPL language ar from
Basic. Flgating point hardware provides
the usear with 11 digit accuracy
Raleases: April 1981
Price: 3600
Includad with price; Language. documen-
fation, sample programs
‘Whera to purchase ir:

Soffwarks Limited

807 W, Wellington

Chicago. IL BOAS?

[3121327-7666

Program Nama: AP
Hardwara Systam: BOAO/BOSS,/ 785 CPM
Minimum Memorny Slze: 448
Dagcriplion: Implementalion of moet of the 4PL
funclions and functions of furl ABL, Inclyding n-
dimansional infer and cuter producl, reduection.
CoMmpressian, general transposa. reveresl, lake.,
drop; execute and forma!, sysiem functions and
wariahles, system commands, Puns i either
ASC 1 or bit-pairng A5G H-APL character sets.
Can run with user-supplied 110 drivers. Shared
variable mechanism allows GPOM disk 0. Uses
Abranes deacriptor calculus end shared date
storage 1o save memory space and éxesutisn
time. Comes with optional driver program far
video display with programmeble charactar
ganaratos.
Relaase: October 1980
Price: £350 (NJ residents edd 5% sales fax)
Includad with price: CP/ disk and Usars
Manyal
Aulher; Erik T. Muslter
YWhara to purchase it;

Softronics

36 Homestead Lane

Rocgavel, MJ 08555

Program Mame: AFL Version &3
Hardwere System: CP/M system
Minimum Memory Siza: 43K

Language: BOBG Machine Code
Description: An APL implameantation
having most of the functions and opera-
tors of full APL, including n-dimensional
inner and outer product, reduction, com:
prassion, general frznspose. raversal,
take, drop, execute, format logarithm,
axponential, powar, and the circular
functions sine, cosine, langen: and ar
crangent it has system variahles. system
funchons and shared vanables for GRAM
disk /0 The interpreter will run in ASCI
using CPYM standard 150 10 addition, it
supporis  typewriter and  bit-pairing
ASCI-APL character sets and can run
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with ugar-gsupplied 1/0 drivars. A driver
for a video display with programmabla
character generator is included. SOFT-
RONICS APL uses Abrams’ descriptor
cakculus and sharad data storage 1o save
memory space and axacution time.
Aelease: Avallable now
Price; 3350
Included with prica: CP/M disk, 112
page user manual which ingludes an APL
tutorial
‘Whers to purchasa H;

Sottronics

36 Homestead Lane

Roosavelt NJ 0BS5S

Program MName: Apparel Management
System
Hardware Systam: CP/M 4BK, 28"
Drives
Languaga: CBASIC-2
Description; This system is designed to
help management make decisions about
their stores. [kems to recrder that will still
make the season, items to be moved
Irom one stare to another and itams to
be marked down are sorme of the daily
fools provided. A detailed inventory re-
parl by department shows inventory in-
formation [units, dollars in stock, etc.)
and monthiy sales information, A month-
Iy analysis is done by store/department
showing salas, COGS, profit. annual in-
ventory turng, stock to sales retio and
gales compared whth budgets, The an-
nual report follows the key mothly analy-
sis higures for a year, again lor your com-
parison abilities. Other major raports in-
clude daily sales by departmeant, yaarly
pudgets and physical inventory taking
sheels.
Ralease: Available now
Price: $860.00
Ingluded with prica: User documenta-
tion, 31 programs warranty
Author: Kaystong System, Inc
Where 1o purchasa it

Keystone Systams, INc.

P.C Box BT -

Spokane, Wa 99210

Program Mame: BASIC-FACK: Statistics Pro-
grams
Hardware Systam: Aun Minimal Basic
Minimum Memory Slze: 4-12K, depanding
on program
Language: Basic
Description; Containg 33 statistical programs
written in minimal Basic, The programs are
listed and documentad in the book SASIC-
PACK: Statistics Programs for Smalf Com-
puters, Most of the necessary statistical
programs arg incleded for small samples.
Programs ara available for descriptiva
statistics, confidanca intervals, t-tast, che-
square, and bwo-sample tests. The book
containg a description a sample run, and &
listing of each program.
Price: Book $16.85
Author: Dennie Yan Tassel
Whera 1o purchase it:

Prentice-Hall, [nc.

Englewood Cliffs, NJ G7632

Pragram Nams: BDS G Compller

Hardware System: Anylhing supparting
CPiM

Minimum: Memory Slze: 32K or more...tha
mgra, |he Betier

Langusge: 8080 Machina code for B0A0' and
Z80's

Dwacriplion: Compllaa a good subset of
UNIX G directly inte relocalable |oad
modules; 8 [inker |8 provided o creste jhe
COM {lles. Emphasls on spsad and almpli-
clty of complilalion. The “C" language is
aasthetlc and conclae—very powarful, yal
ratativaly "“low lavel,” allowlng Ihe program-
mar |o do juit about anyihing. The comptler
hes been totally enginesrad to interact and
co-exlsl with CPIM. |t is comprised of 1wo
maln sagmenis, sach abowt FO0K, which
pparatd in saquance to do & compliation.
instan| suppor |s always avallable by phone
or mall from tha author. Ho elaborate
lIscanging BS ragquirad. .

Ralsanw: Currantly avaligble

Price: $125.00 ($20 for documentailon
algna).
included wilth price: Compller, Linker,

Litwary Manages, Libraries conlaining ower
75 wllllty mnd standard /O functlona, over
150K of sample sgurces, utllity programs, &
telecommunications program and mora.
Author: Leor Zolman

Whets 1o purchase H:

Lileboal Associntes

2248 Broadway
Naw York, MY 10024

Program Name: BEEFLUF

Hardware System: Dual Drive CP/M with
132 Col. Printer

Minimum Memory Slre: 48K

Language: CBasic?

Dazcription: A cow/calf herd-manageament
performance data system, providing two
constantly updated reports. Cowprint
shows each significant item of data on
avery calf of evary cow currantly in the
herd (999 max), with calf ratings. Lifatima
cow data is at your fingertips, at tha office
or in the field, in seconds! Cafprint shows
cumulative calf data {1000 malag, 1000
females per diak) with ratios by sex and
yedar. plus herd sirg summarios and
ratings.

Aalsasa: October 18980

Price: $350. Manual only $§20

incliuded with prica: Disk and manual
Whare 1o purchass il

5t Benadict's Farm

Box 3686,

Waelder T 78959

Program Nama: BILLING

Hardware Systam: CP/M ;

Minimum Mamory Slze: 52K bytes
Languags: Microsoft Basic

Dascriplion: BILLING iz an integrated
accounts recelvable system capable of
managing 2 large volume of accounts.
The balance forward method ol posting
is used and supports four aging pariods.
It suppdrts multigle killing cycles, optional
interest charges, audit reports, batch

transaction proof listings with checkeums,
totals by transaction code and many other
features. BILLING raguirgs the ENTRY,
EDIT, UDE-SEL, UDE-FRT, MENLIL and
SORT applicetion utilities.

Reloass: Avalisble now.

Price: %185, License Agreement Re- .
quired

Author: The Software Stora
Whete to purchass It

The Soltware Store

FO8 Chippewa Square
Marguette, M1 40855

Program Name: BPSXREF

Hardware System: CP/M with Microsoft
Hagic-80 v5.x

Minlmum Meamory Size: 48K

Langusgs: Machine Code

Descripton;: BFSXREF |5 a listing and cross-
rafarence genarator for Microgolt's Basic-
80 5.x language. It produces a formattad
program listing and alphabatizad list of
program varlahles and functions crogs-
rederanced 1o the line numbars whara they
are Lsed,

The formatted listing allows for page titlas,
page numbera and skipped lines for added
clarity in program dogumentation, Options
aliow user o dagide whethar ha wants g
gimple listing or only 2 detalled cross-
reference, or some combination of |lstng
and grose-rafarance.

BPSXREF cperates on ASCI formattad
CF/M fllos as produced by MBasic's SAVE
command with tha " A" aption or text editors
such as ED, WORDMASTER and MINCE.
This Is same fila format raquired by Microsoft's
Baslc comptler, BASCOM.

Raloasa: Saplembar 1981

Price: $124

included with pries: Dizk and documenta-
tign. *

82 wWoods End Rd,

Fairfield, C7 06430 -

(203)254-1658 b

Program Nama: CATALOG

Hardwara System: CP/M system with two
B disk drives

Minimum Memory Size: 24K

Language: Machine Langlage
Dascription: CATALDG builds and maintains
a compressed master data base containing
Information ralavant to each file on aach
digk. Ganerating and Updating this data basa
requires only information regarding what
disk drlve 1o read and what |ID numbar to
assign 1o the disk, CATALOG also parmits
users bo anter short notes for each flle and
digk In datas base. Data base query by
filenames, Hletypes, "wild cards,” partlal
filanames or disk numbers as search dirac-
tives.

The information displayed or printed by
CATALOG shows the date they werne last
entared in the data base and the space
Usad. File displays include filename, filetype,
usar number, system status, read-only status,
fila size, disk number containing that file
and user-entered notes. A quick summany
of all disks is also available which Ipcludes
digk number, date last enterad in tha dala
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Base, space irsed and usarentered disk
notes.
Raleaze: Octobar 1081
Price: $75 plus §2 shipping/handling, add
fax in CA
Included with price: 8" Disk and Manual
Where to purchase It:

SRX Systems

2812 Westberry Driva

SanJose, CA 95132

[40B}928-D411

Program Mame; CBS Varsion 1.1
Hardwars Syztem: CP/M systam with 200K
bytes of mass storage

Miolmum Memory Size: 48K

Language: Assambler

Descriptlon: Customized accounting sys-
tems, including payables, receivables,
invantory control and order entry, are
provided through the new Configurabla
Business Systam, {CBS Version 1.1] sat
up without using any programming lan-
guage, CBS can be used to define an
application such as an Inventory control
system by specifying master filas to
desgribe the inventory, customer and
vendor files. Trangaction files are used to
describe specific activilkes, is., purchases,
sales, atc,

A gimple procedure provided by the
antry program is usad to enter customer,
vander, inventory sales and purchasing
information. After data entry is completed,
an update program processes the transac-
tiong against the master files, updating
account balancas and inventory data, CBS
Tealures 2 comprebensive report generator
for producing involees purchase orders,
re-order reparts, special raports, and
mailing labals.

The new enhanced CBS Varsion 1.1
improvements include the capability to
produce and read ASGCH data files, thus
permitting external programs access bo
fite data for spectalized processing and/or
preparing input data for updating CBS
files. Othgr new featuras include: Manu
Chaining o enable the user to create a
"menu of menus”, that permits one maln
entry point to be usad for access to alb
application routines; batched updating
enables the user to update a master data
base and create new records in master
fileg—including updaking of external data
files,

Relesss: Septembar 1980

Price: $395 with $25 for updates; $40 for
documentation

Included with price: Disk with decumenta-
tion

Where Lo purchasa H:

Lifeboat Associates

1651 Third Avenuea

Mew York, NY 10028

Program Name: COMM 4

Hardware System: CP/M and BS5-232 Serlal
Forl with modam.

Hinlmum Memory Size: 14K

Language: 8060 asasmbler

Dawcription: Frovides a comprehensiva
menu-driven communications packags lor
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usera of CPIM opereting systams |inking to
time-aharing or othar CP/M syatema. Termi-
Nl mode aupports disk log opllon. Four e
lransfar modes parlacm aulo disk paging
withoul data losa, CAG-16 ermor retranamil,
FOX no wcho wall optlon, por-pon/FDX/
HOX modem. Local functions snable disk
DR, read nama, delala, log In, plus contral
charachar and congole echo awltch,
Redaada: How
Price: $150 apurce; §75 object
Included with price: Program and documen-
tathan.
Author: Hawkeys Grefin
Wherns to purchusas It:

Hawheya Grafix

2384 Mobile 5t.

Canags Park, CA 91307

Program Mama: COMMON
Hardware System : CPM 2.2 single density
"
Language; ASM
Description; COMMOMN u:filex creates for
the current LISER a read-onhy virtoal fila
pointing inta filex of USER u, Now al| users
can have access to all the eetmmon utiiities
without wsing up the disk in redundant
COpGE,
Releass: January 1981
Price: 529,05
inciuded with price: 8" CP/M disk with
ASM, COM and DOC files,
Whera ta purchase It

microkMethads

Box G

Warranlon, OR 97148

Pragram Nama: COMMXY
Hardware System: CP/M
Minimum Memoary Size: 16K
Languaga: 8080 Assembler
Description: Menu driven communication
interface program provides links to time-
share servicas, computer bulletin boards,
or other CP/M systems. File transfer
modes perforrn automatic disk accessing
without data less when available memory
{determined at sign on) is oxceaded. XON/
XOFF protocol implemented, with  full
echoplex required from host using full- or
half-cuplex modem hardware. CRC1E
error hand|ing protocol Is invoked botwaen
COMME-to-COMMX user links guarantoe-
ing precise data transfers of any dala type.
Whila remaining connected, 2 local mede
provides disk directaries, rename, delete,
log in nesy disks, console echocontrol, con-
trotcharacter display, and creation of a disk
log file for terminal mode session record-
ings, On screen dialing and mode select
are supported for those modem typas.
Ralaase: January 1981
Prica: 5250 Source, 375 Object
Included with price.; User manual, disk
$47 50 extra
Anthar: Hawkeye Gralix
Whera ta purchass it-

Hawkaye Grafix

23814 Mobile Straet

Canoga Park, CA 91307

Program Mama: COMPRESS
Hardware System: CP/M
Minimum Memory Size: 16K
Languaga: 8080 Assembly
Deseription: COMPRESS 15 & group of four
programs which perform data compression
on ASCIH data. Thare are two OOM filas
which will compress and decompress disk
files, and two REL filas which ara in sub-
routing form and act on memery use. Com-
pression varies depanding on the contents
of the source file. but normatty s in the
range of 30% - BO%. Works on all 7 b
ASCIE data.
Relaass: July 1981
Prica: $50
Included with price: 8" CP/M dizk with REL,
COM, ard DOC files.
Whare to purchass (1

Mew Jersey Saftware Services

£ Yillage Circle

Westlield, N1 07030

Program Mame: COMSTAR OVERLAY
Hardwara System: North Star DOS
Minimum Mamory Slze: 32K
Language: Basic Compiler— Assambly lsh-
guage.
Descriplion: An overlay structure iz now
possible under an extension to the
COMSTAH compiler lar Narth Star Basic
An ovarlay ditfers from page CHAINIng in
that raot program segment and selected
program wariables can sunsiva intact as 2
new program sagment is introduced. An
overlay structure allows very larga programs
to ba executed and iz also suitable for &
menu driven systeim of programs. includes
a CP/M overlay capability far those with the
COMBTAR-CP/M inlerface.
Reloase: Septamber 1981
Price: $75 .00 to registered owne rs of Com-
star
Included with price: Modified Compiker, and
overlay suppoart routines.
Where o purchaza ii:

AWM. Ashlay

395 Sierra Madre Villa

Fasadena, CA 91107

{2131793-5748

Program Mame: Comstar
Hardware Syslem: Double or quad density
Matth Star Systam
Minimum Mamory Size: 35K
Language: Machine Language
Dascripion: Full compiler system far
Morth Stas Basic [type 3} programs.
Compiled programs run faster and griginal
sobice is protected, Variabla dimensions
and disk fite numbers must be decima
constants.
Release: Decamber 1980
Price: $400
Included with price: Documentation and
disk
Author: Allan Ashley
‘Whaera 1o purchase H:

Allen Ashlay

395 Sierra Madra Villa

Pasdena, CA 81107
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Program Mame; COMNST
Herdware System: North Star & Appla
Langusge: Basic
Description: This program was writien o
do quantity and sizing take-ofts for residential
and small commercial struchures. To operata
the program, the user has only 1o answer
questions sehcerning room sizes and typs
of construction.
Aalease: July 1981
Prica: $75; listing only 360.
included with prige: Diskette, On-line Doc-
umentation, Support
‘Where to Purchase it:

Computing Intarface

1918 Carnegie Lane #C

Redondo Beach, CA 80278

Program Mame: D80
Hardwere System: CP/M with B" drive
Minimum Mamory Sizs: 24K (CP/M
System Slza)
Language: 8080, BOBS, and ZBO compa-
tibla machine code
Descriplion: D&0 is a Nexible and powerful
disassemblar for BOBG, B085, and Z80O
machine coda programs, !t accepts a
machine code program from disk or
memory and preduces a disk file of the
dizassembled code using aither the Intel
or Zilog mnemonics. In the created
source file, DBEO will prodice a map of the
object file, symboi tabta, up to four types
of symbolic labels, and uses the ORG,
EQU, and ND pseudo-opcodes. Tha
created source code i not held in
memory, thergfore wery large programs
ran be disassambled. Also, all information
about g disassembly can be stored in a
disk file and then reloadad at a later time
Ic pick-up whare you left off. Also runs in
intarrupt and MM anvironmants.
Rolaaze: Movembear 1980
Price: $85.00(disk and manual], $75.00
[disk only); $10.00manual only}
Included with prica: Disk contains D80
with sample disassemblies and original
source code of an included utility
Author- Dannis Gallagher
Where to purchaze it:

G Software

P.O. Box 1035

lowa City, 1A 52244

Program Mama: DATABS

Hardware System; CP/M 8"

Minimum Mamory Size: 40K

Language: 8080 Object Coda

Dascription: DATABS was inspired by CLU
developed at MIT. It is a data abstraction
l[anguage suitable for ¢ontrol and systerms
programming. The built-in typeas are boobesan,
eharacter, single-byte intager, double-byte
integer, and string, Data abstractions allow
the implementation of user-defined typas
using a dynamic slorage mechanism. Data
abstractions are a stap beyond strugtuned
programming. Programs created using
DATABS are casier to design, understand,
ard modify. DATABS supports UN1X-style
command line argurments and /O radirection
with and . A stream abstraction allows

tarminai and disk inputfoutput, Disk containa
tha compilar, built-in type and run-time
support llbrary, stream abstraction, and
cammand line procassor.
Aelaase: March 1981
Price: $48.50; manual only $10
Included with prica: B" disk and manual
Whera to purchinss It

Softronics

4B Homastead Lane

Rocgavelt, MJ 08555

Program Mama: Data Marge

Hardware Bystem: CP/M Based or TRS-80
level |

Minimum Memory Slze; 32K

Language: 3080 machine code
Descripbion: Personalized form lotiers:
namas, addresaes, ate. can ba replaced by
antrias either from a mall list file or from tha
keyboard; reports and manuals: Table of
contents and alphabetized indax printed
automatically aliminating tha tedicus task
of manually changing page number; con-
tracts and specifications; Standard or fre-
guently usad paragraphs or sections can
be storad in disk files and inserted by nama
when a documentis printed; and books and
articlas: Footnotes collectad inthe text and
printed at the page bottom, chapters kept
in soparate files and chained together

whan printed.

RAelesasa: January 1879

Prica: $195

Includad with prics:  100-page  user
rranal.

Author: M. Fosahn
Where io purchase It
MicroDaSys — Software
Box 38275
Los Angelas, CA 80036

Program Mame: D—Dirgctory and Disk
Status
Hardwara System: any CP/M systam
Minlmum Memoey Slze: 16K
Language: BOBO Assembler
Desriptian: This program works with sin-
gle or double density systems on any
salectable disk drive. The directory is
presented In 4 columns sorted inte al-
phabatical order [the number of columns
i3 equate selagtable in the source pro-
gram). The Tirst line containg tha follow-
ing disk information: Disk7 Files? En-
tries:? (7 left) Space used:? K (7 K lefth
Aelaase; Available now
Price: $40.00 Source $20.00 Otjact
Inciuded with price: Program and docu-
mantation.
Author: Hawkeye {Grafix
Where to purchase it:

Hawkeve Grafix

23914 Mokile 5t

Canoga Park, CA. 81307

Language: Complled from C [BD6 ver-
sionh

Description: Shows all differences betwean
two versions of 4 printatle flle, such as a
gource program. Re-synchronizes and
continues aftar reparting deletions and
insarticns, Comparisons are on & line basis,
but you ¢an spacify the Yine dellmitar and
a character to be ignored so that PCL
ard other text block fles can be compared.
A5 complled, it can handle diflerences as
large a5 BK in liles of any langth.
Ralsagza: Available now

Price: 320 {check or money order)
Inciuded with price; CP/M COM and ©
tilas on CUTS cassatie or a paper lieting.
Or send a Micropolis Mod il diskatte.
Can arrange bor convarsion to standard
8" diskatte for 35 extra. Modem?

Whara to purchags:

Hichard Greenlaw

251 Colany L1,

Gahanna, Ohio 43230

Program Neme: Dingndaties |
Herdwara System: CP/M 5" & B
Minimum Memory Slze: 24K
Langusge; Supplied as abject only
DaacHption: Comprahansiva setof CP/M com-
patible system check-out programs. Finds hard-
ware errcis in aystam, confirme suspicions, or
just gives system a clean Bl of health. Tasts:
Mamwory, Disk, SPLU (BOB0/3085/ Z80), CRT, and
printar.
Releasna: now
Price: S50
Includad with price: Complete uesr manual and
Discette.
Author SuperSaft Associates
‘Whers to purchasa it: Direcl irom ve ordealers
avenwhersa.

SuperSoft

Box 1628

Champalgn, IL 61820 [

Program NMamea: OF

Hardware Systsm: CP/M

Minimum Mamery Size: 30K CP/M Con-
liguration

Program Neme: DisAsmb

Hardware Syatam: PolyMerphlc Systems
B813 singls density

Minlmum Mamory Size: 32K [40 recom-
mernded

Languege: PolyMorphic Basic Yersions
BOSC thrw CO11

Description: This program iz an BOBOA
Disassembilar which disassamblas machine
language programs back to assembly
language. It reads the system library file
for system |abals and creates other labels
as needed. |t outputs to a file and produces
ra-azsemblable formatied output with
SYSTEM labals.

Relsasa: Avallabla now

Price: $35

included with price: Support programs
and data files, Also includes a Haxidecimal
dumpar and some reference flles.
Whara to purchase It: ’

Ralph E. Kenyon Jr.

145-103 5 Budding Ave

Wirginia Beach, YA 23452

Program Name: Disc-tionary

Hardwares System: CP/M
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Minimum Mamory Slza: 32K
Language: ZB0 machine code
Dascription: High speed text proofreader.
A thirty page document can be checked
for errors in less than two minutes. Each
unrecognized word can be added to the
Disc-tionary, rejected. ignored etc. with a
single keystroke, Similar words may also
ba listed. After procfreading, the Disc-tionary
leaves files containing the original unmarked
text (BAK file), the 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 manu-driven
program for ease of usa, Two free "bug-
fix" updates are included in the prica.
Releaze: September 1981
Price: 379.00
Inchudad with prica: Liser manual, 8 diskette
{manual available separately for $15.00).
Where to purchase It:

Stellarsoft Corporation

841 Blanchette Dr.

East Lansing, Ml 48823

{517)332-2458

——

Program Mame: DOS/E5
Hardware System: Tarbell Disk Controlier,
6502 CPU
Minimum Memeory Size: 16K
Language: Machine Code
Description: Disk operating system with
features similar to CP/M. In addition to
basic operating system, distribution disk
containg a powarful digk file text editor; a
disk based, two-pass assembler. a debuager;
a systom ganaration routine and a number
of other transignt utilities. Routines are also
includead which show how to modify Fittman
Tiny Basic and a RAM based version of
Micrasoft Basic for DOS/65 including SAVE
and LOAD of programs. Availabla with
several transient starting addresses ranging
from $200 to $2000 for compatibility with
AlM, BYM, KIM, TIM, 0S|, PET, and Apple
memary aliccations.
Release: January 1981
Price: $100-%150 depending on options or
special modes, Manual only $30.
Included with prica: 8" disk and manual
Where to purchase it:

DOS5/85

1383 Mathan Hale Dr,

Phoanixville, PA 19460

Program Name: EDIT

Hardwara System: CP/M

Minlmum Mamory Size: 52K byles
Language: Microsolt Basic

Description: Used with UDE ENTRY, pro-
vides fast and easy editing, insartion, dele-
tion, and searchs for selected records. An
optional audit printout of edit changes is
provided.

Ralaasze: Available now

Price: $95; License Agreement Reguired
Included with price: Diskette, manual,
examples, support

Author: The Software Store
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¥Whare 1o purchase i:
The Software Store
706 Chippewa Square
Marqueatte, M1 49855

Program Name: Encode/Decoda | & Il
Hardware System: CP/M 5" & 8" digks
Minimum Memory Size: 24K CP/M
Language: Supplied as object only
Dascription: Complete software sacurity system
for CP/M. Translorma data atored on disk inlo
coded text which ks completely unrecognizable.
Encode/decoda supports mulliple security
levels and passwards. A user defined combina-
tion fene bilion possible) is used to code and
dacode a file. Encode/decodas is available in
two vergiong: Level | provides a leval of security
for normal usa. Level Il provides enhanced
security for the most demanding needs.
Releass: Now

Prica: 550/%100

Included with price: User manual and diskette
Author: SuperSoft Associates

Where to purchase It: Direct from us ordealers

averywharg
SuparSoh
Box 1628
Champaign, IL 61820

Program Mame: Energy Basic

Hardware System: CP/M 22 & 1.D5
Modam

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 inputs, and control of devices
based on such information, It provides the
Basic language constructs including FILL,
FOR, GOTO, GOSUB, IF, INPUT, LET, LIST,
MEXT, OUT, PRINT, RETURN, REM, RUN,
STOP, WAIT, ABS, CALL, EXAM, INP, AND
AMD SIZE. Special commands and functions
include MODE, BET, AMSW, ELAP, QRIG,
PSWD, TEMP and TIME. For example,
X=TEMP[0)} sats X to current temperalure
at sensor 0. T=TIME sets T to current time
of day; SET causes current time of day to
be set; ANSW places system modem in
auto-answer mode;, ORIG causes a data
communications call to be established to
current Originate telephone number;
ELAP(A} returns time which has elapsed
since A was set equal to TIME, etc. Energy
Basic supports a primary system console
device, an optional system printer, and an
optional originate/answer modem. Enargy
Basic is available as a development system
on 8" or resident on two 2716 type PROMSs
for dedicated control applications. The
application program may also reside in 2716
type PROM. The Development Systam
version of Energy Basic also supports the
following commands and functions: BYE,
LOAD, MEW, SAVE, and SIZE. LOAD and
SAVE retrieve and store Energy Basic
source programs to and from disk storage.
Releasze: January 1981

Price: $195, User's manual only $10
Included with price: Either 8" disk [P/MN
EBOCBO) or bwo 2716 EPROMs (P/N EBO10)
and user's manual.

Whare 1o purchags il
International Data Systams, Inc.
P.CO. Box 17269
Dulles International Airport
Washington, DC 20041

Program Mame: Enhanced [/ Drivers
Hardware System: NorthStar MDS or Ho
izon
Language: 8080 Machine Code
Deseription: These enhanced /0 driver
for MorthStar DOS {versions 4 & 5], Lifeboat
MorthStar CP/M {versions 1.4 & 2.2), arv
LICSD Pascal (version 1.5) are field testec
MorthStar DOS can now echo consol
cutput to printer, suspend consocle putpu
until another key 18 pressed, and reassig
console devica. /0 drivers are availabh
for serial devices, IMSAI's VIO, Malibu’
160 printer, and a modeam attached 10«
serial port with all ramote I/0 echoed bt
the local console. CP/M usars now have
full implamentation of /0 byte, allowing
user to reassign console, list, and reader
punch to any of four devices such as CRT
printing terminal, high speed printer ant
modem. Includes ability to use MorthStal
computer as intelligent tarminal which can
sand or raceiva disk files. Special suppar
is provided for IMSAI VIOC and Malibu
160. UCSD Pascal (from MorthStar] can
detect which device is being used as consols
and can detect if IMSAIVIOC is present.
Ralease: Availlable now
Price: $50 par driver
Included with price: CP/M disk
Whers to purchase it:

Aardvark Computer Solutions

9434 Chesapeake Drive #1210

San Diego, CA& 92123

(714)202-8338

Program Name. ENTRY

Hardware System: CP/M

Minimum Memaory Size: 52K byles
Language: Microsoft Basic
Dascription: The UMIVERSAL DATA
ENTRY Systemn provides interactive defini-
tion of data files complete with CAT format
and prompts. Once defined, data entry
becomes a fill in the Blank operation. A
wide range of validity checks reduces
error toa minimum

Release: Currently available

Price: %183, Liense Agreement Fe-
quired

Included with price” Diskette. manual. ex-
amplas, support

Author: The Software Store

Where to purchase it

The Software Store

{08 Chippewa Square

Marquette. Mi 49855

Program Nama: FORTH by Timin Engineer:
ing, Releasa 2

Hardware Systam: BOBO/BORG/ Z-80CF/M
or CDOS

Minimum Memory Size: 24K

Cascripllon: Enhanced wersion of FIG
FORTH. A FOATH style editar with twenty
commands is ncluded, as woell as virlual




memory sub-gystem tor disk |0, Tha user
may alse make permanent additlons to the

* resident FORTH vocabulary, A Z-80/8080

assermnbiler is alse included, allowing the
user te creaty new FORTH definitions which

. compile diractly inta maching ¢oda. The

|F.. ELSE.., BEGIN._UNTIL, and BEGIN_.
WHILE... control structures may be included
in assembler definitions. Other enhanca-
menls include an intarleaved disk fer digk
access. A 1024 byte disk block may be
resd Or written in g5 little as 1/8 second,
Eight of these blocks are maintained in
RAM lor immadiata access and automatically
swapped with othars on the disk as hay

. are negdad.

Releazed: Dacamber 1980

Prica: 355, IBM compatible 87 5D disk {other
formats $110). Manual only: 520. applicabla
toward purchase on disk, Califoemia residants

. add 6% sales tax.

Included wih prica: CP/M compahtible disk,
user's manual and shipping by mail in U5,
Authors: Or, Mitchell E. Timin, and FIG
Where to pruchase.

Timin Engineering Co.

8575 Geneses Avenua, Suite E-2

San Diego. CA 82121

(714} 455-0008

Program Name: FORTH
Hardwara Syslem: B080/0085/2-80 CP/M
or COCS
Minimum Mamary Slea: 24K
Descriplion: Enhanced version of FIG*
FORTH for CP/M or COOS users. Supphed
an CP/M formal diskette, ready 1o run. A
FORTH styis editor with 20 commands ig
inctuded. as well as a virtual memory gub-
systam or disk /0 These allow the esar
lo easily create new FORTH software
which ig permanently stored on diskettes,
then loaded when needed. The user may
also make permanent additions te the
resident FORTH vacabulary. A 2-80,/8080
assembler 15 atso included. allowing the
user to create new FORTH delinitwans
which compile directly inte maching coda.
All 2-80 or 8080 instructions may e used.
The \F.. ELSE ... UNTIL.and BEGIM ..
WHILE . . . cantrol structures may be
inciuded in assambler definitions, thesa
wilt autormnatically compile inte appropriata
maching coda. Other enhancemeants in-
clude an interleaved disk {ormat that
mirirnizes tha time reguired for disk access.
A 1024 byte dizk block may be read or
wrilter in as little as 1/6 second. Esght of
these blocks are mainfained in RAM for
immediate access and automatically
swapped with others on the disk as they
ara neaded. FIG FORTH was originally
definad by the FORTH INTEREST GROUP
and 15 very close to the FORTH-TS inter-
nalional standard.
*FORTH Interast Group
Ralease Ootober 1980
Price. 525 B M compatible 87 single density
dikk [othar disk formais $110)
included with price: CP/M companible disk.
users manual sudable for beginners or
axperienced usars, and shipping
Authors: Milchell E. Timin, and FiG
Whera to purchasa it:
rhtchiell E. Timin Engineenng Company

‘8575 Gereses Avenus, Suite E2
San Diego, CA 82121

Frogram Nams: HAM Radlo DX Package
Hardware Sysbem : 8080/ 280 8 inch CP/M
Minimum Mamory Size: 24K
Language: Maching
Cescripllon: The ®Package provides op-
erating Information for tha HAM D¥er. Thia
includes directions [(compass  heading),
bearlngs (Jegrees}, distance {mlles, kllomet-
ers, hops), and time differentlial 1o tha DX
station. A paginated listing by prefix |s
produced. The programs areé run on an
|nteractiva basla, aimply by typlng the SOM
fllg gg g CP/MW command. Mo RAM I3 tekan
by the data Hig as tha daka |3 called directly
fram the dizk. The data base files can ba
adited 10 any langlh by the user,
Raleass: Now
Price: 322
Included with price: .COM filea, 370 country
data fle, 50 sate data fila, Improved
diractory utitity. All an 8 inch digk.
Authar: Ranald 1. Fingar
Whers lo purchess H:

FICQOMP

3017 Talking Rack Drive

Falrfax, WA 22031

Program Meme; HayesSys

Hardwara Systam: PolyMorphic Systems
B&13 singla density

Minimum Meamory Size 8K (uses system
RAM]

Language: BOBOA Machine Language
Descriplion: HayesSys is a D.C. Haves
MICROMODEM 100 terminal opearating
system consisting of two programs and a
modified version of the operating system
which allows operation of the O C. Hayes
MICROMODEM 100 board. The systam
includes complete software control of all
pammaters, auto dial, and all other features
ot the 0D.C. Hayves board except auis
angwer. Tha system includes the ability
o download ko disk tiles and to send files
from disk, as well as the ability to log the
incoming text to a printer. Available for
Exec/78 and for Exac/83 (specify
whighl.

Relaase: Soptambar 1980

Prica: $B5 postpaid

Included with price. |nstallation inalruchons
& disk.

Whera to purchaze It

Ralph E. Kanyon Jr.

145-103 5. Budding Ave

Virginia Beach, VA 23452

Program Hame: HDBS: An Extendead Higrarchi-
cal Data Base Managaimonl System
Hardware Syatem: 7-80, 8080 6502
Minimum Memory Size: 17K plus spprox. 3K
tar buffers (Z-50)

20K, plus approsimately 3K for buffers (B0230)
26K plus approximately 3K lor buffers (G802)
Languaga: Writtan in assembly language,; intar-
facea with BASIC, COBOL, FORTRAMN and
assembly language.

Description: HDBS s a data bage managemenl
aystam similar to the MDBS system, excapt that

the date struciures which can e handisd by
HOBRS ara Imdisd 12 hlararchics, Far many appli-
catlons a hlerarchicel systam will suffice. A
limited read/wrlté protection |3 available n
HDBS at the dala base file leval. HDBS is
deslgned for usa by hablbwyists and applications
programmars with relativaty stralght-farsard
data represenfation neads.
Releass: Currantly available
Prica: 5250.00 - $375.00 {Manual only: $35.00)
Included with price: 260 page Dss's Manual,
HDB3 DCL Date Definition Languags, HDBS DS
Data Managemeant Syskem and a sample program
Author: Micro Data Baza Syatama
Where to purchass It

Micrg Data Bese Systerns

PO Box 248

Lafayalte, IN 47002

e

Frogram Mame: Information Master
Hardwara Systam: CF/M Operating Sytem
Minlmum Mamory Silza: 32K
Language: Object program only
Description: [nformation Retriaval Program
handling a large body of static information
raguiring flexible access, This is ascom-
plished by creating 8 compact index to tha
text files based on key words or phrases
designatad by tha usar. Retrieved data files
may be created with any CP/M compatibla
text editor or uger program in a free form
format. Main program maintains a dictionary
of all key words indexed, and rapidly
searches the index on Boolean (AND &
OR) combinations of key words, Tha program
diracts the user 1o the disk conmaining the
data. Retrieved data can be displayad,
printed or written to anothar file, Tha systam
is idea! for handling abstracts from scientific
literature, produgt litgrature, record and
book colleclions, corraspondence, racipes,
and apications wharg data is not frequently
modified but & large basa is required.
Release: 1078
Price: 537.50 plus $1.50 shipping and han-
diing 2
Ineluded with peica: Instruction manual, 8"
or § 1,/2" digk gontaining program 8 sample
data baze.
Author: Willlam B. Brogden, 1sland Cyber-
natics
Where to purchass 1t:

Elliam Assogiates

24000 Begssumar Street

Woodland Hills, CA 91387

Program Hame: INFORMATION MASTER
Hardware Syslem: B080 or Z-B0 with lwd or
mare dlak drives

Minlmum Mamory Size: 32K

Languags: CONYERS, a language simllar i
Farth and 3iole (note: no addillonal lan-
guags packags |& requirad to run)
Dasripllon: Infarmation Mesier s an Infor-
mation retrleval progem for GP/WM and
CP(M gompatible disk cperating aystema,
The usaer creates free formal text antries
using his familiar text sdilor, setting olf
keyworde or phrases wiih speclal characher
saquencas. Tha program scana thls fext,
¢realas a compact index, and builds a
dicllgnary of all keywords ancountered.
Searches ara made using single keywords or
combinatlons ol keywords In “and” and o™
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clauses. A ssarch of & dala bass with 500
entries typlcally takes about 12-15 asconds.
Alter matches have bown lound, all oF part of
the orlginal text la recovered for liating,
viewlng, or copylng to & new disk flla.
Distributed on & alngle density floppy and
some 5" lormats, write lor avallable lormats.
Aeleass: Now
Price: $37.50
Incleded with price: Information Master
pragram with demanstratlon data base and
conflguratlon cuatomlzing program on disk.
Uzer's Manual.
Author: Willlam B. Brogden
Whare 1o purchase li:

island Cybemetics

P.O. Box 208

Port Aranzas, TX TEITI

Program Mama: infomedia System (IMS)
Ver 1.1

Hardware System: 5-100 [Vector MZ],
Micropolis Drives, CRT with cursor con-
trols

Minlmum Mamory Size: 48K

Language MDOS Micropolis Basic of
CP/M-CBasic2

Descriplion: A manu driven dala base
and file management system, plus report
writet All user created data base formats,
data files, and report formats are listed
an a system directory. Allows up to 20
ugser defined data formats and reporis
par disk. The user can define up to 24
numernc or alphanumeric fields for file
records. File functions include: Create,
Delete, Duplicate, Add/Maodify, and List,
Record functions include: Add, Update,
Delete, Scan, List, Sort, Compact, and
Create, Delete, Add/Maodify, List and Print,
User selectable column or label format,
titles, fields, subtotals, total, and printing
ol selectabie records. Fialds may be
specifled as mathematical calculations.
of other fields |+, - * & /}are supported
IMS stores up to 20 difterent files and up
to 099 records per disk with full file
management capability,

Relgasa: January 1980

Price: 3105

Included with price: Eight programs and
users manual send 33 for brochure and
sample print-outs, or 5195 plus $2 shop-
ping, CA residents add 8% sales tax.
Whare to purchasa il:

Invesiment Analysis Systems

P.O. Box 282

Palos Verdes Estates, CA 90274
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Program Mame: |nventory Control for
Manufacturars (ICM)

Hardwars System: CP/M Version 2.2, 2.8"
disks

Minimum Memory Slze: 58K

Language; PL/I-B0

Dascription: ICM is a comprehensive
inventary control system for a manufac-
turing environment. Standard inventory
control functions are implementad. Thay
include maintaining and reporting on the
status of the invantory stock as wall as
maintaining records of all transactions
made against part numbers in stock. In
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addition, ICM supports multi-level bills of
material {BOM ), the creation of multiple
part number transactions for jobs based on
those BOM's, job-tracking, and generation
of materials requirements reports.
Releasa: Available now
Price: $995
Included with price: Obiect code and user's
manual
Author: Microcomputer Consultants
Whare to purchase it:

Microcomputer Consultants

PO BoxT

Davis, CA 95617
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Program Nama: |SSCA| SYSTEM
Hardware System: Standard CP/M or
MP/M
Minimum Memory Skze: BK
Language: B0B0 Assembler
Description: This 15 a sat of threa pro-
grams CAIGEN, TUTOR, and ENROLL
which provide, with the use of a system
editor, a complete COMPUTER AIDED
INSTRUCTION systam. CAIGEN formats
a editor writtan btext file to the require-
meants of TUTOR and creates an enrotl-
ment file lor the course i needed.
TUTOCR is tha heart of the system provid-
ing foward and revarsa linking of text,
prampting lor answars avan whare thare
might be several that are correct. res-
ponding on comect or incorrect answears
with replys if wanted, chaining to next
lesson, scoring, passwords, comments
and =sevaral other funclions, ENROLL
provides complete enroliment fle main-
tanance and teacher monitoring of stu-
dent progress in g course, lesson by les-
son, this program has password level ac-
CEess,
Release: Currently available
Price: $250.00
Inciuded In price: Object of three pro-
grams and users manual, System is avail-
able for RESALE LICEMSE.
Author: G.B. Shaffstall
Where to purchase it

International Software Service

13050 W. Cedar Drive #15

Lakewood, Colorado 80228

Program Mame: Layoul

Hardwers Systam: Sol/Hallos |1, Disks (1)
Minkmum Memory Slze: 16K

Language: Extended Disk BASIC
Descripilon: Layoul savas programming
\lme and alfort by lormatting, printing, and
screan-priniing & serisa of Data Flls Layouts,
Flla produces uniform haader (or program
description, and an [ndefinite number of
desacriptiona ol varlables usad In tha dala
fite. Provides apace lof programmer's com-
manta, Excallant programming and relar-
ance taol.

Reloass: How

Price: 520, Includes source on disk and
documantallon, .

Author: J. Brockway

‘Wher to purchase It:
Jorry Brockway
Sulia 308, 2600 Bay to Bay
Tampa, FL 33608,

Program Mama: Master Disk Catalog
Hardwara Systam: Micropalis 5 174" Diives
or Single Density 8" CP/M
Minimum Mamory Size: 32K
Languege: Assembly—a080 :
Description: The program maintains a recon
of the files from your disks on a single
catalog disk. As you work on programs Gf
files, comments and dates can be put intd
therm which may then be recorded on the
catalog disk. This information may be
searched for all occurences of particuiar
fite mames, for texi in your comments, of
for dates, File names and disk nameas may
include CP/M “wildeard” characters,
Release: May 1281
Price: $35 & postage
included with price: Disk, Manual
Where o purchase it;

Mendocing Software

PO Box 1564

Willits, CA 95420

[(7OT)458-9130

Program Mame: Masiar Ledger
Hardware system : GPi/ M, 48K, 2-B" Drives
Language: CBASIC-2
Dascriplion: Master ledger analyzes your
pusiness. [ Includes 12 month's budgeis
plug 12 month eccounl higlory, making
possible for any tape of financial com-
parisons will show maragement if they are
meeting their linancial goals. Quarterly and
yera-lg-date are also avallable for any period.
Ten dilterent journals, generai ledgar. trial
malance, and budgets are some ol 1ha other
majar reporta. The Inpul rouviines ware
desrgnad Ter the operator, sasy. lasi ang
verdies all input. Special features include a
forcad audil trail and a forced balancing
5ysiem.
Raleasn: Available now
Price: $800.00
Ineluded with price: User documentation, 31
computer programa, warranty
Author: Keystone systems, Ilnc.
Whers to purchaeas :

Keyatone Sysiema, Inc.

P.C. Box TET

Spokanae, WA 89210,

Program Name: MCALL |Micro proto CALL

L communicabions program)

Hardware Sysiem: BOB0 or Z80 under CP/M

serial port connected to an acoustic coupled,

video display terminal.

Minimum Mamory Size: 16K

Descriplion: MGALL provides the lollowing

majar funcllons:

1. Time Sharing Terminal émulation

2. Digh file trangfer between PG [Pergonal
Camputer) and TSC {Time Sharing Com-
puter) in geibhar dirgction.

3. Disk file transter betwaen two PC's wih
error dalection and retransmission.

To perdorm function 3, no Goordicahon
between cparalors is requirad. The file (o be
iranslerred is specilied by the transmiing
operatar. then the fransmil command i
isswed |ESC Ty The Sspecified fde 5
automatically cpenad &1 the TE end and
crealad ai [he AX end. Subseguenily. sach
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e is clozed and & mesasge notlfies sach
operalor 1hat the Transler was & success (of
noty and digplays "he 1otal retransmission
count. The INFOWORLD Sottware Repan
Card tor MCALL rated: “Ease of Use” and
“Support” as excellenl; and "Functllondlity”,
"Documentation”, and “Error Handling™ &%
good.
Ralease: Currently available
Price : 350.06
inciuded with price: Operating Instrugiions
Manwal (20 pgs) and A" single density digh
with B4¥ source file and BK com 1ile,
Authar Tim Pugh
Whemn 10 purchass |t

Micro-Gall Serviges

GE56-M Homestead Ct.

Laure:. WO 20810

Program Mame: MOBS: A Full Network Data
Base Maragemenl Syatam
Hardware System; 7-80, 8060, 6502
Miakvium Mamory Siza: 17K plus approsimataly
3K tfor butters, {Z-80)
20K plus spproximalely 3K for buffers. (BOS0)
28, plus approximately 3K for bullars. [8502)
Language; Written in asaembsly language; intar-
faces with BASIC, COBOL, FORTRAMN and
aesembly language,
Descripilon: MDBS is a full network data base
syslem expressly deslgned for microcompaler
use. Detalls of physically storing, soding, up-
dating ard ratrigwing data sre handiad by the
WMOBS system, freelng the programmer frarm the
tadium and complexity of dats managemant
taska. Tha amount of data stored |a [Imited gnly
by the amaunt of an-lane disk storage evailable.
Up lo 254 different types of datarecords may ba
precassed, gash of which can contain up to 255
deta fislds. Read/Wrile eccess protection s
provided at the record, liadd and set lavels. Uas
al the MOBS system can signiflcantly reduce
the cost of developing and maintaining data
oflented applications pragrams.
Relense: Curranlly availabla
Price: $750.00 - §825.00 (Manual pnly: $35.00}
Inciuded with price: 280 page User's kanual,
MOBS. DD Data Definitlon Language, MDBES.OMS
Data Manapemant Systam and 3 sample program
Aulhor: Micro Data Base Systams
Where to purchass It

Micro Data Base Sysiems

PO Box 248

Lafayette, IN 47302

Provgraan Nama:; MDBS. DRS: A Dynamic Restruc-
turing System lor MDBS Data Bazes
Hardware Systerm:; Z-80, 8060, 6502
Minimum Mamaory Slze: 19K plus approxienately
3K for butters (Z-80)

23K plus approximately 3K for butfers (8080
2K plus spproximalely 3K, for buflers [E502)
Languaga: Written is assambly languageintar-
laces with BASIC, COBOL, FORTRAN and
aseembly languags.

Cagcriptlon: MDBS . DAS is a system which can
be used to aller the structure of an existing
MOBS defa basa. its primany uae is Lo parmit an
MOBS user io include rew data fields in sxisting
data records, 1o define new data records or gat
retalionahips i tha dala base or to daiste
axisting tields, records or sats froma date base.
These lunclions can all be parformed without
the need o dump the data base contents and
reload 11, saving much time for the data hase

usar.

Reieasa; Currently ayaliabla
Price: $100.00 (Manugl onty: $5.00)
Inciuded with price: MOBS DRS syatem and
manual with sample appication prograrm
Buthar: Micro Data Baze Systems
Whera to purchase Ib

Micro Deta Basa Systems

PO Box 243

Lalayvetia, IN 47802

Program Nama: MENU

Hardware System: CF/M

Minimum Memory Slze: 48K bytes
Language: Microsoft Basic

Deseription: MENU Job Stream Control
links programs togetner to form a contin-
uous procassing seguence. Displays user
detined Job stream dascriptions and help
screans. User programs can be incorpo-
rated onto & [ob stream along with Applica-
tion Utililes to form complata ‘turnkey’
systems.

Raleasa: Availabla now.

Price; 585; License Agreement Required
Included with pries: Diskette, manual,
examples, sUpRor

Where to purchase it:

The Softwars Store

T06 Chippewa Square

Marguets, Ml 49855

Program Mama: Micro Link
Hardware Systern: 3080/Z80 System &
Modem
Minimum Memory Size: 16K
Drescription: The Migro Link program enables
miCroCHTpuUter users 10 Gommunicate over
telaphone lines. Files transmitted auto-
rmatically. Readable word-wrapped display
litted to any screan width, & host of oplions
with conveniant dafault settings, and simple,
fast user commanda ara Micro Link features.
Micro Link supports originata and answer
moda, full- and half-duplex and cperates
at equipment baud rate. Files may ba
transmitted in character, ling or mamory
biock protocol. The program may ba usad
with others in Basic, assembly or ather
languages.
Release: Juna 1881
Price; 589
Included with price: Object code and manual,
Supplied on 16 sactor, 17 track, S5 1/4"
digk { Micropolish B CP/M disk.
Where to puchasa i

Wordcraft™

c/o Migrocomputer Software Associales

1122 B 5t

Hayward, CA 94541

(415)534-2212

Program Mame: Micro Link

Hardware Sygtem: CP/M 1.4 or Micropolis
with sarial port & modem

Minimum Mamory Size: 16K

Descripton: Micro Link program enablas
micrecomputer users to communicate with
each other, large computers and lerminals
over telephone lines. Files may be prapared
in advance and transmilted automatically.
Tha entire two-way récord of Communication
may be recorded in memory and on disk.
Features include readable word-wrapped

display fitted to any screen width, a hoet of
options with convenient default settings.
and simple, fast user commands. Micro Link
scans The Source, other data bases end
butletin boards guickly, recording segments
that interest the user for review off line.
The Micro Link hosts another computer or
a terminal. Micro Link supports orlginate
and answer made, full- and half-dupbex and
operates at aquipmant baud rate. Files may
be transmitted in character, ling or memory
blgsk protocol. Tha program may ba used
with others in Basic, assembly or other
languages,
Release:; April 1981
Prica: $689
Included with price: 8" or § 1/4" disk and
manual
Whare to purchase It;

Wordcraft

¢/o Microcomputer Soltware Associatas

1122 B 5t.

Hayward, CA 94541

[415)534-2212

Program Name: Milestone
Hardware System: CP/M-BE & BO x 24 dis-
play.
Minimum Memory Size: 56K
Dascriplion: Project management software
package based on critical path network
analysls techniguas. Useful for any project
that can be broken into a series of distingt
tasks, each with a duration, a levei of
manpower ahd a cost. Automatically lays
out each job against a time scale showing
which lasks ara critical and which can ba
delayed, Alsp displays manpowar and
BrpEnses versus tima, as wall as totals and
project completion data. Original plan can
even be altered during the course ol a
project 10 raveal impact of any scheduling
changes. =
Raleaze: Juna 1981
Prica: 5295 =
Included with prige: Oisk and Manual
Whasa ta purchasge it;

Organic Softwara

1422 Windsor Way

Livermora, CA 24550

[415)455-4034

Program Mame: muLlSP-T8

Hardwars Syatam: Standard CFiM

Minimum Memory Slze: 20K

Languapga: LISF language inlerpretar
Description: Flve man-ysars in the making
and  extenslvely lested, the muLISP-TR
|nterpreter makes a truly sophisticaled LISF
systom avallabla 1o 5-100, CPIM users. (U ls
capable of supporing sarlous Al afiorta In
such diverse flelds as rabotlcs, game
playing, langumge Imnglallon, computer
algstra, and thearem proving. Fully inleg k-
ted Inlg CPIM, [ lealures infinite, precision
arlthmatle, fisxible program conlrol ogn-
slructs, an efliclenl garbage collector, &
|nfarmative sror mansagas, Most Importent
for serious appllcaticne, H uses ke most
modam technlguas 1o nehlave sxtramaly faat
execullon spaeds. Pisase write Tha Solt
Warehouse for dalalls. We require o Licensa
Agreamant ba slgned prior to shipmeni,
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Awlensa: How
Trica: 5190
Included with price: On diskette: mullSP-T9
~5OM flla, Lty liorary flle, Trace faclity
| Tk, Prefty prinier file, & a demo pame
| arogram. Printed: 80 page Aeferanca Man-
wal, fully Indexed.
Authar: Albert 0. Alch
¥here to purchass I1:
The Solt Werehouaa
P.C. Box 11174
Hanolulu, HI SEA2E
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Program Nama: MULT-USER CP/M
Hardwars Syalem: CF/M wilh B lfoppy dish
fnimum Mamory Slae: 48K bank switch-
| able mamory
| Language: BOBO maching code
Duascrlption: Allows vp to four teeminals 1o
bé supported from one BOBDS Z-80 computer,
==Mill also suppod up 1o four prinlers,
~ock-oul |s provided for printer use. System
cequires onm copy of CP/M 1.4 and an
Interrupt board |0 gensrate resiart & every
et 5-20 WS.. OMA type disk controller is
recommended lor laster syslam  perod
TARCA,
Relesss: Available now
Price: $125.00 Limy
" “nciuded with price: DNshelie and Manval
Aulhor: Mark Winkiler
Nhere o purchass it
Pravar, inc.
6217 Kennedy Avenus
r Hammond, indlans 48323

pProgram  Name: MWP 20-MIMI WORD
PROCESSING
dardwans Syclem: CPIMW
Minimum Memory Size - 48K bytlaes
L Anguage: Miciosolt BASIC
Jescription: Mini Word Procesalng enebles
‘e uwser o prepare letlers, texl, maifing
iabels and anvalopes. Information sicred In
usar dalined name and address files can be
Foserted throughout a letier or lexi. Docu-
nents can be assembled from any number of
‘ites stored an the disk, and can ba printed
or displayed on the CRT with uzer selactable

argina, page size, headers, page numbers
1nd inzerlions.
inlease . Availabie now
Frice. $195 Licenca Agréomeni Asquirad
Inchuded with price: Disk, Manual, exam-

les, suppon

r:mlhna‘ The Soliware Store

Nhare o purchasa i

THE SOFTWARE STORE

r 708 Chippewa Square

Marguella, M1 49858

s o o s

Program Mame: MWP-SEL
'l‘_rlardwarn Systam: CP/M
! Minimum Mamory Size; 43K bytes
° wanguage: Microsott Basic

Descripthon: Allows sophisticated solect-
e—2d records. Example: Select all racords
I with AMOUNT DUE' greater than or
v gual to (=] 'CREDIT LIMIT. You may

combing salection criteria with "AND’

and 'OR lor complex task.
—

194

Release: Available now
Price: $95; Licence Agreameant Reguir-
ed
[neluded with price: Diskatle, manual,
examples, support
Author: The Software Store
Where to purchaze {t:
The Software Store
706 Chippewa Square
Margquette, MI. 48855

Program Name : Order-Righd
Hardware Systam’ CP/M Based—CBasic
Minimum Mamaory Size: 48K
Lenguage_: CBasic-2
Dascription: Order-Right is an easy to wsa
arder antry system that can interact with
Inventory, Accounts Receivable and Gan-
eral Ledger, |t l&ts vou enter orders using
ordar codes; aukomatically calculates dis-
counts for difterent customar types: allows
you o specify special disgounts; prints a
complete invoice including tax and ship-
ping infarmation; prapares confirmation
forms and leads the Data Merge module
for spocial raports and acknowled gements;
prints shipping lahels, charge card slips,
acknowladnements; allows you to enter
customer data from Accounts Raceaivable;
and ¢an teract with Inventory and
Accounts Raceivable.
Releasa; August 1980
Price: $E00
Included with price: User manual and
{Basic source code wih sample multi-
forms (invoica/statement/confirmation)
Author; [ Stuppy
Whera to purchase it

MicroDaSys— Software

Box 36275

Los Angalas, CA 20036

Program Mems: Plottar Graphlcs Pachage
Hardware Sysism: BDAG/ZAG CF/M with
alther Houslon Instrumanis  Hiplot or
Takironix 40xx asries tarminal

Minimum Msmory Slze: Depands on how
many routines ara usad

Lanquage: Microagit FORTRAN-B0 and
MACRO-BD

Dwscdplion: Set of FORTRAN caliable
subroutlnes which implamant the standerd
CALCOMP plot routinea: PLOTS, PLOT,
FACTOR, WHERE, BCALE, LINE, §YMBOL,
NUMBER and AXIS. Also includes asveral
additienal rovllnes 1o suppor log and
semi=log plots, with optional grida. All
plotting I dona thfough one aimpla “driver”
routing which may be daveiopsd lor any
parlcular plottar. Drivers curcenily walsi for
Houston Inslrument Hipiel and Taktronlx
A0x¥ 3grles terminal (af equivalent). Entira
AZCH characier gst {3 supported by SYMBOL
reyting, Provided a3 a “Uaer Llbrary’ Irom
which axternals may ba sallslled a1 |lnk
tirne, Source code for both drivess are
Included, Seweral demonsairation programs
are includad on tha dlak.

Relansn: Currantly avallabla

Prce: Llbrary and source for drivers;
$100.00 Source lor sntire package: $1000.00

Included with pries: B™ 3740 CPIM atyle
diskeite contalning REL flles for each
routine, source for drivars. pre-built llbrary
for Hiplot (via 5102 port], and several sample
programa ueing package. Enclosad manual
degcribea calllng argumenis and Qparatioh
of sach routine. Ceupom good for $100 off
llst price of Hiplat, from the Byle Shop of
Calumbia, 5.C.
Author: Lawrence E. Hugheas
Whara to purchaas it:

Mycroft Labe

P.o. Box G045

Tallahasses, FL 32301

Program Name: PRGM/MAP
Hardware System; CP/M
Minimum Memory Size: 40K bytes
Language: Machine code
Deaszeriptlon: Frogram Map is a cross
reference tocl for Microsoft Basic pro-
grams. The system produces alphabeticel
lists of variables, commands functions.
constants, guoled strinas and line num-
bers, Use for docurmentatian, conversion.
ar /O moditications,
Release: June 1978
Prica: §85; License Agreement Required
Included with price: Diskette, manusl.
exampies, support
Authar: The Software Stare
Whare 1o purchasa il

The Software Store

706 Chippewa Square

Marquette, M| 48855

¥
Frogram Name: Programmer's Apprantice
Herdware Systarn: BOBO, ZB0, CP/M
Minimum Memory Size: 56K of BaM
Languaga: MBasic

Deszeription: A program development that
uses a macro-like language to define stan-

-dard routines used by its code generalor

te¢ create MBasic source code programs.
Creates fully debugged programs in MBasic
to provide screen prompled Jdata input, data
baze management. file maintenanca, and
report generation. 1t is a visually orienteo
gystem designed to increase produclivity
and ease development of inlaragstive appi-
cation and report progeams by perlorming
most of the routing drudgery of program-
ming.

Togenarate a program, first ane creates
tha screan of raport lemplate ¢n the CRT
via the built-in sgreen editor, Then the
definitran mogdules use the screensrepar
template lo define the varicus fields attri-
butes, elmiraling most input errors, and
salecting which fields will be the record
contral keys. Finally, the actual MBasic
soUrce code is generated.

Raleasa: October 1981

Included with price: Manual, diskette, soft-
ware including 80 column report genera-
for,

Wheara to purchese [i:

The Software Group

10471 5 BrookPurst

Anahgim, CA 92804

1T141535-5274
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Program Mame : Fromer
Herdware System: Memory map PROM
burning card such as Cromemco byteasavar
Minimum Memory Size: 16K CP/M Systemn
Language: BOBO Assembler
Dascription; Allows user to bulld image to
be burned In g memory buffer, without
having to compute relocation factors, load
filas into alternate areas, transfer images,
or append ¢ode sechtions. It will handle
most standard size PROM (266, 512, 1024,
2048, and 4098 bytes per PROM), and varl-
fles ergsure at skartup time. Thara may be
any number of PROMS in use, and at what-
ever address the user specifias, Partially
burned PROMS may be uszed, and over
burns are possible (the user is notified
before this occurs). The program buitds the
burn image in a stand alone buffer, and
does all offsetting and relocating automa-
tically. Data may be loaded from axisting
ROM, areas in RAM, or disk files (both
direct image and hex files are supported),
as well as kaying directly into or patching
the image in the Burn buffer. Burning and
varifying is automatie, with the user selec-
ting the number of bum passas to execute,
The antlre program is menu driven, with
extensive prompting and explanations on
the sgreen during execution.
Ralwasy; Currently available
Price: $60 Source, 330 Ghject
Included with price: Self prompting soft-
wara, Digk 87 50 extra
Author; Hawkeye Grafix
Whera to purchase it

Hawkeye Grafix

23914 Mobile Street

Canoga Park, CA 51307

Program Mame: Froperty Analysis System
|PAS) Wer 2,14

Hardwara Systarm: S-100 (Vector MZ).
Micropolis Drives, CRT with Cursor con-
trols

Minimum Memory Size: 45K

Languaga: MDOS-Micropolis Basic o
CP/M-CBaszic? 5 :
Descriptlon: Property Analysis System,
for bath residentiat and income property
Analyzes the effects of linancing, income,
expanses, Jeprecigtion, taxes, and inflation
on the return on investment for nine years,
PAS produges a three-page raport con-
sisting of nitral conditions and a nine
year projection of property valua, liakilities,
equily, gross INCome, @xpanses, net

cancome and cash and percentage return

on investment before and after faxes. PAS
also provides percentage return on equity
far before and alter taxes. PAS was
desgned far ease of use without pricr
compater experience — field tosted since
wid 1874 All data can bie changed ar any
lime with the effects immediately displayved
for review, allowing the user 1o model an
investment propearty and ask “wWhat i7"’
PAS gtores up to 20 ditferent properties
por disk with full ile management capabitity

- jereale. delete, read, & write /update].

Price; $195

Included With price: Five programs and
G0 pg. users manual, send £3 lor brochure
and sample printouts, or $195 plus §2

shipping. CA rasldents add 8% sales lax.
Whnere to purchasa H:

Investment Analysiz Systems

F.O. Box 282

Palas Verdes Estates, CA 50274

Program Mame: PRO-TYPE Word Proces-
sor
Haerdwara Systam: CP/M North Star.
MECA ALPHA TAPE
Minimum Memory Size 16K
Loanguags: Basox
Cescription: IMI's PRO-TYPE is a power-
ful word processor that is easy 1o learn
and simpla 1 use. ts comprehensive 72-
page manual will guide you from begin-
ner, 1o intarmediate and on 10 advanced
apphcalions. PRO-TYPE packs all of
these convenient featuras inlo a single
BK program that suppors fully inter-
active textentry, editing. and print formal-
lirlg. Works with ANY type of lerminagl
(memory mapped or nat). Floating tabs
and underining. Change left and right
margin. ling spacing while prinling.
double text buflers for form lattars, ele.
Multiple print modes ljustification. line
fill. verity) Embedded “STOP codes al-
low special text insertion command ma-
low special text insertion command ma-
cros for repeated command axecution
Releasa: Available now
Price North Star 5 S0 & DD disk {with
manual] $25 MECA ALPHA lape {with
manual) 375 CP/M B disk (with manual)
575 Add 575 Spacial 4th Class or §1.50
Special Handling or LUPS
Included with price 72 page manual and
disk ar lape
Author Paul K. Warmea
Whara 10 purchase |t

Inleractive Microware

P Box 771

Stale Coltege, PA 16801

Progrem Mame: AF
Hardwars System: HNorh Siar MDS or
Horizon
Minimum Mamaory Size: BX Byilas
Language: Assembler, distributed ms object
code
Description: A {ile renaming willlty designad
In the 2plrd o 1the disk otilitles now swupplied
with Morth Star. With AF a simple cne-line
command i “sufflician] io change a lile
ngme; &g, the cammand "GO RF ARG, 2
X¥2" changes filta ABG on drive 2 1o XYZ.
AF prompls ler missing paremeters and
genergtes meantnghul arror mBazasages, ie.
"HEWW-NAME IN USE.” File ranaming |3 &
high activily function and should nol be Iefi
fo clumsy, error-prone methods.
Ralansd Curranlly avallabla
Price: 57.95 ($1.00 documentation only,
créadied to purchase); check or maney order
Inciuged whih price: Disk, documeniatlon,
postage 8 handling;, specify single or
double density
Adlher: Jim Hendrix
Whare lo purchass i

Jir Hendris

A1 1. Box T4-B-1

Crhelord, M5 35655

Program Name: RUNIC 1.0 Langusga | nber-
preter

Hardware Sysiasm: 8" CP/M, TRS-80 Modal
i, HB8S or Apple/CP/M

Mininum Memory Size: 48K

Languapga: Machine Cods

Dezeription: RUNIC has its roots in FORTH, *
but s much maora approachable by the
baginner and much more Iriendly to tha
ugar, Furthermors, RUNIC code is more
sasily read and maintained than FORTH
coda.

RUNIC Implemeants higher laval data
structures than FORTH, inciuding Inegers,
floate, and character strings. AUNIC uses
RPN to svaluate its exprassions, but its
cantrol structures are much cloger to those
of Pascal, Basic, and other “aigebraic”
programming larguages. READ, WRITE, and
CLOSE words give RUMIC taxt file 110, and
& Tiry Filar [gimilar in concept to the UCSD
Pascal Filer) allows fila manipulation from
tha cansola. No sourge editor is supplied,
howewvar, sourca code may be praparad via
ED. Wordstar, or any ather CP/M text
editor.

Raiease: October 1981
Price: $49.95 plus §3 postage handling, MY
rasidents add 7Y tax. i
Includad with price: Disk and manual; speciity
standard 8", TRS-80 Model |1, H-88 SD or
Apple-ll CP/M disk.
Where to purchase It

Starsida Enginearing

Box B308

Hochester, NY 14618

Progrem Name: SCREENMASTER
Hardware System: CP/M coropatible, Any
dumb tarminal.
Minimum Mamory Skze: 48K recommend-
ad.
Language: CBasic?.
Dascription: A complete screen handler
facillty, provided in source coda for inclusion
in programs regulring full/multi screan input,
GOSUB SCREEMMASTER. Upon raturn,
multiple screens of validated input are avail-
able, In memory, for further use by tho
programmer. Programmer may inger
CBasic-2 code at any of the many oxlts to
eHect any degree of editing or conirol,
overriding SCREEMMASTER editing it
desired. The programmer gnd, optionally,
tha terminal user hava commands; GOTO
{tield) n, BACKFORWARD n (fiakds), NEXT/
PRICR {screen), PRINT {screan], as well
as SUBMIT and ABCRT. Litititias are pro-
vided to creata and test screens as well s
to configure any dumb tarminal.
Releass: August 1981
Price: 5195 Manual alona $25 Demo disk
$10 additional.
Included with price: 80 page usar manal,
floppy disk with source code, damos and
utilitiag.
Whara to purchasge it

Markeling Essentials, Inc.

206 Mosher Ave,

Woodmeara, NY 11588

[212) 560-3580
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Pragram Neme: SCREEMMASTER
Hardware System: 48K CP/M systerm.
Dumbtarmingt=Hazeltineg ADMIA TRS-
80 1. Othars easlly accomodated.
Minimum Memory Size: 40K, 48K recom-
mended.
Language:
sourca code.
Dascription: Intended for programmers
only, Screenmastar allows user to de-
scribe multi-screan input via data to tha
program. Program returns an array of
respongses, edited for validity, Program-
mer has pre-/post-input and submit exits
where aditing and conlal code may ba
inserted, commeands = B0 to m, back n,
torward n, prior (screan 0, naxt (screan},
submit etc. End-user can also be given
the commands. Flexitle deslgn allows
any input scheme to b implementad in
minutes rather than days.
Realsasa: Available now
Prica: 3285 Compiled Demo $50. User
manual alone $23.
Author: Or. Laird Whitehill & Joe! Witten-
burg.
Whara io purchase f:

Micro-computer Business Systems

161 W, 75 5t

Mew York, MY 10023

CBagic-2.  Distributad  in

Program Name: Small-C Comptlar
Hardware Systam : BO20/Z80
Minimum Mamary Slza: 46K
Languags: C
Descrigtion: Zmall-C i35 a verslon of the
papular high level language C adapted 1o the
CFPIM operaling system. The compilar
{wraiten in C} produces assembly languags
for ASM or MAC aa ila output. The compilar
aupports a8 subeml of © and mlso sliows
a53embly languege 1o be included within the
C source coda wiih 13 “Nasm.. #endaam”
Teature.
Ralans#: Available now
Price: 315 plus shipping
Included wilh price: Manuval, B~ single
density CP!M flappy with exscutatia Small-
G, full source code lor compller, the runtime
fibrary, and a demonsiration program Ine.
Author: Ron Gain, adapied for CF/M by The
Code Works
Whars to purchase il :

The Code Works

Bion 530

Golela, CA BINT

Program Neme: SMARTNET-DUMBMNET
Harchware System: 5080, ZB0 or 8085 running
MP I

Minimum Meamoary Slze: 20K for satellites,
32K for the hub

Language: 8080 source code

Descripion: A network oparating system
that allows satallite computers o share
common rasourcasof a hub computer. The
rasources at the hub computer can consist
of disk drives, printors, data bases. programs,
et High parformance spartion is oblained
beacause sach user has a complets computer.
DUMBNET is used with computars without
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disk drives and SMARTNET is used with
computers with at lsast one disk driva and
runring CR/M 2.2, All functinng of CP/M
2.2 are supported on the sakellite com-
puters.
Relaage: August 19806 :
Price: SMARTHET $150.00 DUMBMET
$175.00; purchased together $300.00
Includad with prica: Complete documentact
source code and installation manual
Whara to purchase if:

LINMAR

541 Ingraham Ave.

Calumet City, 1L 60409

{312]868-4686

Frogram Mame: Smartkey
Hardware System: Any CP/M systam
Minimum Memory Size: 20K
Description: Smartkey installs a saltwars
interface between the consale keyboard
and CP/M, aflowing the oparator to receling’
key functions. Individual key codes may be
altered and keys may be mada o relurn a
sequence of characters for gach keyslroke.
The logical layout of keyboards may be
improved and customized for particular
applications eoftware . Sats of key definitions
can ba saved andisk for re-use and definitions
may ba alterad at any time. The program
works with either version of GP/M and
raquires no hardwara or software knowkedoge
to install or usa.
RAalaaga: October 1881
Prica: $39.00
Included with prce: 8" disk, 20 page
manual.
Whaia to purchasa it:

FBM Software

1111 Sawmill Gulch Road

Pebble Beach, CA 93853

{415}373-5303

Pragrarm Name: SORT 2.0

Hardware Systam; CP/M

Minlmum Memory Size: 48K hytes
Language: Microsofl Basic

Daseription: Ganeral purpose disk sort/
merge system for segquential files. User
deflned SORT task can sart on any number
of flelds, located anywhere on the recond,
an ascending or descanding sequence.
Relasse: Currently available

Prica: 3$295; License Agreement Re-
quired

Includad with price:; Diskette, manual,
examples support

Author: The Software Store

Whears to purchase |t

The Scftware Store

706 Chippawa Squara

Marquette, Ml 43855

Program Name: SPDES

Hardwara Systam: Narth Star

Minimum Mamory Size: 16K

Languaga: Basic

Degcriptlon: The design of a small signal

RF amplifier using S-parameters, Calculs-
tion of Inad and source reflaction coeffi-
cients; gain and stability circle calsulations
and analysis; single frequency matching
rnetwork design.

Release: 1979

Prica: $50

Included with prica: Liser notes and disk.
Author: Fred O, Kagk

Where to purchase it;

Kaszk Labs

1207 E. Secretariat Drive

Tempe, AZ 85284

Program Hame: Speedy Disk Copy
Hardware System: Mits Alair with 288-DCDD
dlak cordroller & two B" hard sedtored dish
dArives
Minimum Mamory Slze: 32K RAM
Language  Altair sk Basic (Rev. 3.4, 4.0,
4.1, 850
Dwacriplion: The Speedy Disk Copy routing
will copy il or any part of an Alalr Dik
Basle or D05 lormatied diskette In bana than
100 seconds. By comparcison, tha A
supplisd PIP  utllity requlres  about &0
minutes. The program |3 saff-prompting,
performs both read and write vallgation
chacks with a llating of the locstion and
quantity of errors upon completion. Ra-
corded twice in Altmir Disk Baslc ASCH
Termat on 8" hard seciored diskeils.
Raluase: Currenily
Price: $13 50 Poaipaid.
Author: Joa Konrad
Where lo purchaas it:

Jack Computa

33 Plani Street

Mew Londan, CT UErJE'EI

Program Mama: SPELL
Hardware Systam: Standard CP/M and
Heath/Zanith HDOS
Minimum Mamory 5lza; 48K
Languege: Maching Code
Description: SPELL g a spelling proofroader.
It detects mispelled words in docuemants
created by most text editars and word
processers. including WerdStar and Magic
Wand. It allows listing unknown words,
markirg them in the documeant lor easy
editing, or adding them to the dictionary.
Etfective dictionary size is over 50,000 words
with a usar-expandabla prafix/suffix tabla.
SPELL processas 4,000 input words par
minute.
Relsaze: Ociober 1981
Price: $49.95 plus $3 shipping/handling
Included with prica: Disk and manual; specify
8" std CP/M ar 57 Heath/Zenith CP/M or
HDOS disk.
Whare to purchaze t:

The Software Toolworks

14478 Glorietta Dr.

Sherman Oaks. CA 91423

{213)986-4885

Program Mama: STARTRAC BASIC
Debuggar
Hardwara Systam: Morth Star 5.1 or 5.2

Dos
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Minimum Mamory Size: 16K
Langusge: Assambler :
Description: Extention o North Star Basic
5.1 ofters the first fully interactive debug
monitor far any microcomputer Basic, Allows
user to inser breakpoint in Basic program
and assume full keyboard coniral over
subsequant execution, Upon reaching the
breakpoint, program contral is turned over
to STAR*TRAC monitor, which allows execu-
tion of any direct moda command, PFrogram
varizbles can ba axamined or aliered before
rasuming. The Basic progeam can then
be single-steppad, with each progam source
line and value of selected vanables displayed
before execution. Sigle-step leature of
STARTHAC extends to multiple commands
on a source line: each individual commang
iz executed separately. Breakpoint can be
relocated anywhera within program, or
invoked after a program command has baen
executed a specifiad nomber of timas. Can
assert a conditional reakpeint: contral is
assumed wheanever 4 specified logical
gxpression becomes true. Often a faulty
pragram can only be identified by its
results —the portion of the program respon-
sible for the fauit cannot be spacifiad, The
conditionat breakpiont allows ¢ontrol over
such & Basic program bo be assumed whean
a specified program symptors occurs, such
as when value of a variable is altered.
Relasge: 1980
Prica; $43.00
Included with price: Basic modification:
gomplete documantation is included and
full user support is provided.
Auther: Allen Ashiey
Whars to purchesa i:

385 Searra Madre Villa

Pazadena, CA 91107

Program Nama: TAPEDISK, DISKTAPE,
MFOT

Hardware System: CP/M and Processor
Technology SOL or CUTS cassatte /O
and SOLOE or CUTER manilor program.
Minimum Memory Size: 16K CP/M {about

" 30K for MFDT)

Language: 8080 assembly except MFDT

i compiiad from C,

Pescription: CF/M file distribution via

gassatte tapes. Transfer and sizes and

types ol CP/M files to and from CLUTS

jormat cassette tapes. Allows trading

behwaan systams with different disk types

and provodes archival storage,
DISKTAPE writes ane file to tape.
TAPEDISK reads entire tape to disk.
MFDT is optional but allows unattended

writing of tapes from a list of ambiguous

file names with spooling of consote input

and output toffrom disk,

Relsasa: Already in the field.

Frica: $10 ($20 with MFDT).

Included with prics: COR, DOC and source

files on CUTS casaetie with paper instruc-

ians to make fape load itself. Or send

Micropolis Mod 11 diskete,

Whara {0 purchasa:

Rlchard Greenlaw

351 Colony Gt

gahanna, Chio 43230

Program Namea: Tarball Blag
Hardware System: 8080, Z80, 5086 com-
puter, Doyble density controlter
Minimum Memory Size: CP/M must be
located 1K Iowar than memory size.
Language: 8080 source coda
Description: Tarball deblockad bios with
virtual memory disk. Auto density select on
gingle density, double dansity 51 by 128,
and doublle density 16 by 512, Vary fast!
With 280 running at 4MHz loads 25K i 2.5
seconds. The virtual memory disk is con-
figurad for banked memory boards using
part 40h. The memeory appears identical to
a disk drive. Place a file in the memory disk
and let Wordstar print it from the background.
Disk waits disappear. Graat for temporary
files created from Pascal compilers, sort
programs and etc.
Rasleasze; September 1981
Prige: $45.00
Included with price: COPY ASM, FORMAT.
ASM, BOOT.ASM and SYSGEND.COM
Suppliad on an eight inch single dersity
disk.
Whors to pruchage i

Linmar

541 |ngraham Ave.

Calumet City. 1L BO408

{31 2186E-4868 (Ask for Mark]

Program Mame; Tarbell
DMA Support Package
Hardware System:8080,/780 S100 sys-
tern with Tarball DD/DMA disk control-
lar,
Minimum Memory Size: h/A
Langusge: 3080 Assombly Language
{ASM or MAC)
Dascription: CP/M 2.0 compatible BOOT
and BIOE for Tarbell Dual Density disk
controller, including all support pro-
grams required for normal operation
{FORMAT, Digk validation, Fast absolute
copy, auto-density sysoen, etc.) Not
compatible with public domain code
from Tarbell, thig is all new code which
supports [BM standard gaps and header
information, has no known bugs, and is
very clearly written. Curmently supports
CP/M with 128 byte sectors only, bt will
allow user to format and wvalidate disk-
ettes In any of tha follpwing formats
(sectors/track x bytes/seetor): Single: 26
% 128, 13 = 258, B x 512, 4 x 1024
Double: 48 x 128, 26 x 256, 15 %512, 8 »
1024 Supports standard |OBYTE, re-
mobe console auto answar dial-in access,
ale, Console/printer 10 currenlly uses
IMSAL SI02-2 {very aasy to madity).
Raleasze: Available now
Price; $50.00
Included with price: 8" 3740 CP/M styla
disk with source for BOOT, BIOS, FOR-
MAT, VALDSK, ADCOPY and SYSGEM.
Mate: CP/M 2.0 from Digital Research
réguired.
Authors: Lawrenca E. Highes and Sam
H. Adams
Where to purchass it

Mycroft Labs

PO Box 6045

Tallahassee, Fla 32301

Dual-Cansgity

Program Mame: TCE Business Accounting
Package
Hardware Bystamn: Any syatem using Micro-
soft Basic, CP/M
Minimum Mamory Sirs: 46K
Language: Microscft Basic
Cescription: A fully Integrated business
saftware arsenal including General Legger
[provides immediate financial inlormation
for your company by keaping thorough
records of all financial transactions);
Accounts Payable (maintains complste
vendar/vouchar history including check
writing capabilities); Accounts Recelvable
tinstant customer accounts infarmalion -
current and aged - with complate Invoicing
and statement capabilities), Payroli [cakcu-
latas payroll for every typa employes while
maintinalng manthly, quarterly and yearly
totals for raporting purposes in multipls
states. User modifiable tax ables, W-2, 841's,
chacks, ete); Inventory Management
tdetailed inventory records, allews multipla
ilem location and dagt, 10, simplified posting
and new easier-to-read reports_)
FRelnase: GL AP AR PR - 1978; IM - 1981
Price: Invantory; $400.00; GLAPARFR:
$500.00 {for Microsoft Basic 4.5} IM:
$400.00 (MBasic 5. =}; GL AP AR FRA:
$600.00 {for Microsoft Basic 5.X) GL.AP.
AR, PR; $3850.00 (for ¢ompiled version
running on Microsoft Compiter,)
Included with price: Program disk, 600 page
user manual, sample data and sourca
code.
Author: TGS Software
Whara ta puchese it:

TCS Scftware

5582 Peachtree Road

Atlanta, GA 30341

Frogram Hamas: TED
Hardware System: 24K or larger 280 SPIM

sysiam
Minimum Mamory Size: 20K minimum, 24K
recommendad ;

Language: 280 assembly
Dascripllen: TED is an advanicod taxt aditor
which Implemanis an snhanced subsar of
DEC TECO commands providing the {ollow-
Ing capabliities lor editing of ASCIH text.
36 command) text bulfars
"32 #ntry push down sLack
“sophisticatad macrs command capabll by
*tonditional and [terative command execu-
tlon

“conditional and abeolute branching
* muliphe apern filas
Releasw: Availabie npw
Price : $50.00
Inciuded with price: 8" CFM compatibla olsk
with object fHa, TED, COM and compre-
hengiva manual {manual 320 i purchaesd
Aaparaia).
Whare to purchase il

Smalt Syatem Deslgn

P.0. Box 4545

Manchester, New Hampshize 03108

Program Nama; UDE-FRT
Hardware System; CF/M
Minimum Mamory Size: 52K bytes
Languags: Microsoft Basic
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Dexcripfon: Provides pagination and for-
matted file listings of Universal Data Entry
{UDE} filas, .Batch end transaction totals
ara printed where defined. Qptional data
and report headings are provided,
Relsase; Doc, 16878
Price: 585, Licanca Agresment Reguired
included with price: Diskette, manual,
examplas, support
Author; The Softwars Store
Whare 10 purchese it:

The Software Store

708 Chippewa Squarg

Margquette. M| 48855

Program Meme: Utilities Software Disk
(DMM-1)

Hardwara Systam: CF/M Z2x or MP/M
sysiem

Minlmum Memaoary Size: 18K

Languags: Object Code

Description: Disk contains the following
PrOYrams;

¥DIR: Digplays disk directory file names
in alphabetic arder and size of gach file
nama. Also shown ara the number of bytes
on disk, numbar of file names in usa, space
used, number of available file namas and
space. Works on single and double denaity
floppy disks as well as with hard disks,

EXTRACT: Will list & portion of a fila
hatwaan two labal names. You do not have
to list out whole 1lle,

STRIF. Removesa hex code from a PAM
fila and tumas it back into an ASM file.

S0RT: Creates symbol table from an
assembly done with ASM that can be listed
or used with Digital Ressarch dabugger
S10.

CONVERT: Changes all uncommented
Iower casa characters to upper casa. Handy
for nice locking listings and lor assamblers
that will not accept lowar case.

STATUS: Provides system information
such a3z mamory available, TPA siza, op of
memory address, 70 assignments and
More.

Relaags: Septamber 1881

Price: 335 plus %1.50 shipping and han-
dling

Includad with prica: Disk, 8" single density
or &-1/4" North Star

Where to purchaza It:

Elliam Associates

2400 Bassamar 51.

Waodland Hills, CA 81367

{213)348-4278

Program Hemas: YORAW ASM

Hardwars Syatem: ANy mMamory kg ped
vidas board wih 2 x 3 Graphica: Poly-
morphic/ IMSAL VIO Vectar G. Flaahwriter
Minimum Memory Size: 1/4K

Languape: 8080 Assambler

DaacHpton: Thisa routings will coamtal
memory-mapped  video boards praviding
graphlc capabiillias. Theay will select and
tern on or off any pixel desired. The uaer
provides only an X and Y co-ordinats
specliving the desired pixed for plot, or tha
X-¥ ce-ordinates of the alart and and of &
line, The routinas will Jooats and met (ar
rast] (he desired pleel or pixels. This will
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provide a simpla Interface for graphics from
higher level iznguages. The plot routine will
oparste sl vary high apesd. Tha draw routine,
which utllizea the plot roufine o sat sach
plxal requirad, will draw & line on & videa
board 90 rapidly thal the user will by unable
to detect the tima difference betwesn tha
Tirst &nd last plxels baing set (or esal), Tha
routing azaumen that aach plxsl |2 controlled
by & bit In an erea occupied by &
mamaory-mappsd video board, The bils
{plxels) muat be arranged In & 2 x 3 matrix
wilhin 2 glven byte (Character) on the board,
The twe routines togethar will 1l 1eaa than
258 byles, The roullnes &re also provided
wilh two differant mathods bor praviding the
A-¥ addreasing parmmelars. The paramatars
may ba provided on the atack, or simply sst
Inties specitled addresses.
Aslemsa: Curmanlly avallable
Prica: $30.00
Included with price: Frogram source code
and documantation plus test program will-
tam In Baslc.
Author: Hawheya Graflx
Where lo purchess H:

Hawkays Gralix

. 23914 Mobl e 5t.
Canocga Park, CA 81307

Program Mame; VergaSort
Hardwara System; CP/M
Minlmum Memory Size; 32K
Langusge: BOBO mach ine code
Descripthon: VersaSort will arrange any
date flles on the basis of key criteria; sefect
Up o & keys for each sort; and sort a file
under the control of any CBasic program,
guickly and easily,
Raleaxa: Jung 1980
Frice: $195
included with prica: Documentation (75
pages} with many examples and samples.
Author; A. Murray
Whare 10 purchase i1
MicroDaSys-Softwars
Box 38275
Los Angelas, CA B0036

Pragram Name: Video ASM

Hardwars Systam: Any memory mapped
videq board

Minimum Memory Skae: 1K

Lamguage: 8080 Assamblar

Cescriplion: This videa driver presants the
ultifate in flaxibility. The driver can be
rommed if the usar desalras. it ragulres about
A7 4¥, &nd flts saskiy In a 2708 EFROM. The
program will drive any slze video board, with
any lina width or npumber of lines, witheut
revleion, The condlguration and address of
Iha video board are paramelers provided at
run tlme, 1t 33 quite capable of driving saveral
differani video hoarda, or several difterent
windows on the same board, simultaneous-
I¥., All paramaters are stored In an 18-byta
ared. To driva multiple dlaplaya slmulte-
rneausly, the ussr naed only awilch in or out
the 18-byla paramaler labla desirad. All
conlol characters are stored n 2 ascond
lable. These are moved from the program
body lo 8 sacond table ares, 3o they are
subject to execullon time revision by the
e, #ven when the driver resldes in ROM.

When used In canjunction with an IMSAI V12

er  Vecigrgraphlic  Flaahwriter 1. naf-
displayed 128 bytes af tha VIO RAM to sard
all tables and variables, This drlver ofers
such featurss a8 sofiware scrolllng, vl
cursor controla (up, dawn, [elt, right), acredh
clear, lina arasa, and vaar deflnabla cures
character. It can be called with a single bytd
gl dala 1o ba displaysd, tha address of &
siring 1o ba displayed, or the address of &
giring 1o be dlaplayed soma warlable numbsr
ol times (repeat]. The “video driver wii
pratect the contants of att reglaters dwrlng
every call. They will be returnsd with thelf
ariginal contents.
Release: Currantly available
Price: 540.00
Included with price: Program sourge code
and documantation.
Author: Hawkeye Graflx
Whare to purchass It:

Hawkeya Graflx

23614 Moblla 51.

Canaga Park, CA 81307

Program Mame: V3elecl
Herdwars System: PolybMorphie Systams
8813 single density

Minkmnum Memory Size: BK

Language: 8030A Machine Language
Description: This program selects dat
file records. It is a general [ile utility
program which searches an input dat
file of fixed length records for a specified
charactar string. This program is an efr
hancad version of select whigh allows
variable length ficlds within gach datd
record. Use it to pick out all names
beginning with a given letter, or ta pick
out everyone in a datadist with a particulas
code. The cutput is versatile; a copy of
the data record containing the match, o
just its position in the file. You alsoe have
the choice of output to the screen, he
printer or to create an output data file
containing tha output. Tha oupput liles
arg compatibla with Basic. Limited to 9898
racords.

Raleasa: Saptornbar 1280
Prica: $85

Included with prica: Disk
Where lo purchasa i
Ralph E. Kenvon Jr.
145-103 5. Budding Ave
Virginia Beach, V& 23452

Program Mamse: WHATSIT? (Wow! How'd AH
That Stuff gel In Thers?) [WHATSIT? [a 2
trademark ol Computer Haadwara]
Hardware System: Any 5-100 aystem;
WHATSIT in avallable in Model MS-3 fof
Horth Star aystema, and Model CP-2 fof
CPIM syslama,

Minlmum Memory Slze: 32K (Modal N5-2L
K (Modal CGP-2).

Language: Morlh Star BASIC {Model NS-2L
CBASIC-2 {Model CP-2).

Oescription: WHATSIT s a self-indexing.
cross referencing dEtn query mystem. The
program atorks, [ndaxes, and fatchea fres
format Informathon Lo reaponas b conve:
tional “RAequasts " Typlcal quarles e
from “When's Johnny's Dental Gheakup?™ 19
“Whal's the U.H, Ambassadors Votlng
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Becord?' WHATSITS whlqué opsh-anced
data slructure svolves continuoualy during
nofmal vas, wilhout reapeciylng the flls.
Unexpacted new flla hesdlngs are Immedi-
nisly added when Ilrst menlloned In a
Requasl, then remaln avellable for fyture
reference. Alwiys apoken of as “her” In lhe
140-page uas’'s manual, WHATSIT distin-
guiashes hersall by har breazy, Impectinant
reparas, Including auch rajoindars an "News
to mel" when querked for informatlon nol
currantly on e, or “Mever mind[" whan the
operator cancels a Reguest unexpacied|y.
Relanss: March 1978 (Model N3-3), Auguat
1979 (Model CR-2],
Price: 512500 (Model N5-3), $175.00 (Model
CP-2).
included with price: Diak wilth 160-page
spiral bound user's manual.
Auther: Compuler Headware, Box T4684,
San Francisco, CA Sd41174,
Whare 1o purchase It:

Hardhal Softwars

Box 14815
San Framciaco, CA 94114

Program Nama: Wiremaster
Hardware Syslam: Any Z-80 CP/M system
Minimum Mamory Size: 48 Khytas
Languaga: Written in ZSPL (Pete Ridley
Soltwarg)
Descriplion; Wiramaster is & software tool
to aid in the design, laysut, and construc-
tign of elactronic hardware, its inputs are
easily derived from the schematic diagram
and led to Wiremaster in a CP/M text file.
Cutputs  include a network  map
graphically showing all pins and wires, a
wirelist sorted by lengths and levels, a
parts list, and check lists that detect all
wiring errors. The resulting information is
then used for lavout, error checking,
wiring, componant stuffing, and systam
debugaing. Toogether with the schematic,
thiz farms a complete and easily updated
documentation packaoe for an electronic
product, and results in substantial savings
of time,
Relegse: November 1980
Price: 5§75 manual $4
Authors: Jim and Gary Githreath
Whera to purchasa it:

Atterthought Engineering

7266 Courtney Dr.

San Diego, CA 32111

Program Marme: WORD-C1, a taxt for-
matter

Hardwara Systam: CP/M 2.2, an 8" dual
diskette

Minimum Memdry Siza: S0K

Languaga: Compiled

Dascription; A text lormatter 1o propara
letters, memaos, reports, manuals, dosuments
and books. Commands set page lenath,
fine width, skip pages and text, indent, cerntar
fext, etc. Line spacing, filing, adiushag,
margin right justification and page num-
bering ara automaticaily controlled, WORD
has no imit to text size, no special nardwars
or modification. The Mail merge oplion lets
you marge text with data files creaked by
IoM-C1 .

Released: September 1981

Price: $85
Inciuded with prics; 8" disketta, usar's man-
ual & postage.
Whare to purchags it:
Micro Architect Inc.
28 Dothan Streat
Arlimaton, MA Q2174
(B171643-4713

Program Nama: Z-80 DES

Hardware System: Z2-80 basad

Minimum Meamary Slze: 16K

Lenguage: Z-80 agsamblar

Dascriplion: High Spead Implementation
of the NBS data encryplan algarithm,
Modutar and user oriented. Fully docu-
menled source code supplied for the
algorithm. Special run-lme package for
TRS-80. Database protection, password
scrambling, telecommunications security
from remolaly-acoessed data files. Pratect
sansitive or proprietary hlas. Easily adaplad
by user far custom uses.

Ralease: April 1879

Prics: $34 95 + 5005

Included with price: Documeantad sourse
code listing

Authar: ITM

Whare to purchase it

Interfaca Technology of Maryland

P.0O. Baox 745

College Park, MD 20740

Program Mamae: Z-80 Floppy Disk Test
Hardware Sysiem: CE/M 2.0
Minimum Memary Slze: 32 kbytes
Language: Z2-80 Assemblar
Description: An extremely last, ganeral
purpase utility b test or initialize a diskatta.
¥When the program is loaded, the cparator
iz asked & seres of guestions to define tha
test mode. Selectable options include: logk
on read or write, restore original diskelta
data. fixed or semi-random data paltarns,
Inck on track, lock on sector, error listings
an consola or printer. The program is
suppliad to test a standard single densty
soft sectored diskets, but allows the user
to spacily tha number of tracks or sectors
per track for other types of digk drives.
Raleasa: Currantly available
Price: $25.00
Includad with price: Eight ingh soft-sectored
single-density disketle, detailed printed
inztructions.
Whare to purchasa H:

Laboratory Microsystems

4147 Beethovan Streat

Los Angeles, CA 0066

100 Kbytes of documentation. Source
code provided to extend wocabulary o
maat FORTH-78 Standard.
RAslease; Currantly avaliable
Prica: $50.00
Inciuded with price; Eight inch soft-
sactored, single-density diskette, 55 page -
user manual
Where 1o purchaesa it
Labaratory Microsystems
4147 Beathoven Straet
L os Angales, CA 80086

Pragram Mame; Z-80 FORTH

Hordwars System; CP/M 2.0 or MP/M 1.0
Minimum Mamory Size; 32K, may be
reconfigured by user ko lake advantage of
larger memory sizes.

Language; Z-80 Assembler

Description: Optimized fig-FORTH for Z-
80 micrecomputers. Uses standard CP/M
random access disk files for screen
storage. Extensions allow use of all CP/M
functions. Distribution diskette includes:
intarpretar, line editor, screen editor,
decompiler. debugging aids, utilities,
savaral demonstration programs and aver

Program Mame: ZAS Z-8000 Development
Fackage
Herdwara System: Any 8080/7280 standard
CP/M systam
Minimum Memory Slze: 48K
Lenguags: BOBO Machine Code
Dascripbon: ZAS is an assambly language
devalopment tool for Zilog's ZBOM and
ZB002 18-bit microprocessars. Includes a
ralocatable cross-assembler, a linker/task
builder, an absolute objact fila loader, and
a Z-8000 run-tima module, ZEX, which
supports any Z-B000 alternabte bus mastar
{such as the Ithaca Intersystems MPU-B0C0).
Ueing CR/M, ZEX creates an |/O-indapan-
dent run-tima anvironment for application
code written with ZAS. The package pro-
vides & fully intagrated software develop-
ment ervironment for the Z-8000, while
retaining full use of current software and
hardware faciities under CF/M.
Releage: March 1831
Prica: £295, $25 for user manual
Includad with price: ZAS Ascambler, ZLK
Task Builder, ZLD Chject Loadar, ZEX Run-
Tima Monitor, User Manual. (8" S0 CP/M
Format Floppy)
Whara Lo purchasa It:

Wastarn Wares

P.0, Box 48 4

Flacerville, GO 81430

(303)728-4266 rd

]

Program Name: ZDM
Hardwars Systam: CP/M
Minimum Mamaory Size; Ovarlays CCP
Language: Z-80 Machine Language
Caserdplion: ZDM i a powerful Z-80
debugger and monitor designed to oparate
as a reptacement for DOT on any CP/M
system. All DDT commands (except A) are
implemented. Additionally, ZDM features:
a) customization to user terminal specilica-
tions, b} display and/or alteration of efther
set of Z-80 registers and flags, c) enable or
dizable interruptz when entering target
pragram and d) read from an input port or
writa to an output port, ZDM uses extended
B0B0 mnemonics similar o those for the
Digltal Research macroassemblor, MAC,
Available on &ingh single density IBM
disk, 5-lnch single density Morth Slar, or
doubla density Micropalis,
Aelease; August 1880
Price: §30; Manual 2
Included with prica: Disk, manual and
copying instructions.
Whera to purchasa i

HD Software

1290 Monument St.

Pacific Palisades, CA BO272
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_CP/M Programmer’'s Reference Guide

i 5ol Libes

— BUILT-IN COMMANDS

[on curEant Aclva
Lm. = Diaplay Iilw dir-eur”l i lged tad dr Lva
BIN Eiléndse, tip Sypipch for mpmed [lle, soccent dobve
A "L Eyp fheplny nli flles of named Cypseourr dev
=10 [lignamy, " Elepiny all types of deslgnated flienama
IR wT77r." Dillﬂl'{ all Cifenamen » chazacters
omq At BENEEL with LlaLtdsr =

s _'TYPr Ll lename.typ Dlepley ASCII Filg JSUETHNC dTlva

TYFE dafl]lanamn, Lypa ded lgnated dgive

LHA :Ll-n.--r Lyp ramed Ille, curcenc drive

I VERA * 1l fLles, curc drv, VI.X CUIT uwled
H El'hl- Erane (mll Ellws dr |ve
! | dl!rrfntm.r.'rp nemed ﬂhll' ﬂ"jgnd“ultﬁil

filenama_* pll types ot nawed tile, curr drcv
REM punaee. bypolname. Ty currant deive

'._HIH d:m.m.'.-l..tyrnln_ﬁ.!fp}ktu'-' Elle dualgnated drlve

' GAYE n [llenana.typ

curcent drive
BAYE I Qifdlensme,kyp e 4% named file

ceplgnated drlve
N pages (paqev2S6 hytas] stact § 100H

q: Ewltch to deslgnated disk drlve
- A=l ¥l.d7 m-P VI.k
USER Change uker arenp (Wersion 2,kt

r-THANSIENT COMMANDS

M‘t Inlkiats Dynadlc Babugger Toel pregess
pOT C(flenass,Lyp Initlete DOT and lasd nessd Eale

ASH [llensma Aesanble nered ASM JCurTent drlve
A5M di1f]llename fLllm won:z demiqreted drive
ASm [llsAdhd, &iDe d=Soyred Tile dew) E=HEE Flia dastln-
! wiion dyv {2=aMipi;cePRN Llin deagla-
stlon dry [R=conaole,I=skip]
LEAE Filanaea mang OO fllw fpgm jeurfenc AT lve
LOAD D:filmnams cawmd EEX Lila omi [deslgnated dolve

DIHF CLLansme.L cuTrent drive
PI:'IHF 1.‘[1[!'1]!!":?:”& bimplay Ille Ln hex aeslqnated dclve

ROwCim n and sawcubts nWhyte CP/M aymtem

WOWC PR o ¢ freatn ilmsqe ol nkbyrs CHsM SyiLem

HIVCFR + v imsge of saelbyce CPAW Loc
SWSGEN or SAVE

1§ TRGE inleiate SYSLem GlHerats program

Eghm [T Chlansamy paremeters Execube S file uzing opricnal
ramaceriEl
pl|;|:p|.|l Edcuts wkiénded Subsle progras (¥2.al

l:p Flienamd . Lyp

Execute EDLtor Proqras €o creare
Izn dit1lenama, LYP

or wdlt pemsed filc

FTAT Pleplay STATum—RsW or RSO {l.'urrfnr. dry

ETAT 44 ard svallable diskh space Inpmpsd drlwvs
AT DLV DEYlce asElgnEwnts

FIAT WL, YALLd davics mEmigrEEnty

JETAT K- DLEE charactarlacics

ETAT A DRy T rant USEh armas b ¥i.a

FTAT filamams.ryp 3%
ATAT L1lemsmw.typ

#lEw of Filn
fliw cherscterlatfcajever drv

FIAT ditilensme.typ named drv
ATAY da=RS0 deaignatad driva te Resd-anly
STAT Cljensss, yp SHA0 Raad-anky

Ramd-wrkie | ¥3.9
namad Lile Coixearam PFils
STAT Lhlemass Com ERIA Orckry Lile
BYAT gdi=pd; Changs genaral Savies [O0H:, LET:, PUB:
iy and/or RDRe] aamignment ol
physloal davice (s LOBYIE]

|atat 21lansmw.iyp HLW Change
STAT filenams CCH I5TS

" pIP COMMANDS

e Imitlake Peripharal Imterchangs Frogres

ad:wgalilensmr.Lyp Copy niwad [1lw Eras Bpupes Arw

*danuneme . " Fiolname YR fﬂr‘.'i"ﬂllnj-l Filaname fto demcinak drv
K

||l1p A=z [§Irnamt . LYp iate FIF and copy nasad file

FIF dimg-"_"

FIF da=ma i lenome.=
FIF di=d1d.typ 1 Fhilas named
FIF LATiwl]llannas, Eyp list duvicw
FLF =il enama.typ aand named Ille to {punch device
FIF Coir L] lonane. LYy
FIF fllenama, pypei

W]l] mamad Fllam

[rom source dev tll Filaw

i1
deskinstion dov

dopy date from resdar devies to
named flle [cufcent dcilve)

g phumaE . EYPes B anamr .ty 8 bnasd  LYR

Lyp

cenusle device

akanakw

nundBd. LYP=AnA R LYP, DRdRE. :-.-phcnll-tﬂ RACT L Fomcnn«-

Snugneme. typransme byp[d )  brame.cypfa] Aon=AEC L
FiF LETimenmmw.ty@, w.iyp send filem in sxquence
FiF LETi®ainams ., P, §yndmy, EYR to liat dawvice

PIP PARAMETERS

“f]lphnnn . Eyp=ROR: [B]

|é] = read diats blesh umtll "8 charaoter

[n] — dslate charackaTs padt column n

[E] = weha 411 o8 np-utimi te =snaslie

[Fi = cemows .!urlp;

[Gr] - qat £ila from n uur aras - Wi.x

[H] - check Efor proper ha¥ [oFmat

[I] - same 2% B plwd Jqnares “ap0"

[L] - change &l1] oppsr cass chaiéfiedd to lawer casw
[H] - add line numbers wEth lasdirg zaros suppradded
W] — samm a8 W pluom o lasding zsrom

[0] - abjwet fliw trsneferplgnores end-of-fike

P} = L]
Pn) _11nun fagm fuwd avery rn *]Inﬂ
Iontekng*2] = Quie copplong afber| Lo ipe 18 Cognd
[S#trlng ™ F] — Start copying when ™

[A) - rend ETE Eilw (¥wT.x]

[Tm] axpand Lab space ko wvery n ol gEne
U] chamga &l] fawar case chazacberd T¢ UPPeE casd
[LN] varify copled dacs

st copy Rap=AECTI fllas

[W] - delees RSO FElam st destinatlen (W2 R}
[2] =~ asre pacliey bit on a1l cheracters ln filw

PIP KEYWORDS

TOHL TWeols davice (Sefiped in BIGE)

EOFr werd End-af=Flla [ASCIE-"I} te devicae

IdPF: [NPut scurce [patchad 1n PIF)

LET; Li5T device (definad im BICS}

WL sond 40 WULIS oo devicw

OUT: CUTpue descination {pstched in PIF]

FRANL mame §8 LAT:r tabe every th charscter, numbacs
11nes & pags wiwctE wvery $0 lines ¥ith
imnlelal wject

Pl = Pyuch dev s

RDR: hmaDuwR gwyice S o+d ih RTOE

refuf Lo TORTFE dectlon for sdditlonsl physical devices

Filan

COMMAND CONTROL CHARACTERS

ASCLL
ChaL ag tuncclon ~oda
C Aelhopt LW/ (GWarm boot)
E Giact rew lloe Lel=11
H Baukspacy and dalete {¥d. k) DBH
I Tab B columns 3 Rkl
J Lina Cxad DAH
L] Carzblege ymLLER oo
P Printer onfprinter off low
R Artype cugrant line - 1an
8 step dlepléy vuepul = any L3H
CHa&LECEED wascpht "¢ jadbarid @ubput
u Delnke line 15H
% wrmy pd U [VE.E) LEK
beckppace bo start of line (V2.x)
3 End of condals knpat |ED . PIRT 1AK
delsca [elets and display Tre
CubeuL last charactar (toape only) R
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ASM CONVENTIONS

labwls fallewd By colen  1- & alphanwmecic chEcct4rd
aymbel (@, (9] me solom firae myast be elphd, 7 &F -

Assembly Frogras Formsc {apage evperates flelds
aB4T| Gpcode opﬂlnd;si ,Eﬁ-i'ﬁ!_"'l
9 (13 rigned
Eg vn.]un- ; 1

a=h dlEfaranz+ betwsen & and b
+b arl (@nary addleden)]

-b D-b uwhafy wwbiractlon}
ath & multlplind by b

ah & dlvided By b [Intagar)

¥ mOD b pymplnder afese &4k
RIT &b complemant sll b-bilcs

+ AND b ARD

& 0H b ble-by-blk lﬂn of & and b

& ACR &b KOR

4 BHL B yngre o JU9Ct |G by, and ore, asrs r112
m 5HR b right

Hisracrchy Of Dperatiana Conmtartn
blghame: ¥ EEE EAL EHA Wume TTE {Faaf radix]
-+

B=hlnecy
wor b, G=neeal
AHD E=ducimal {dednulty

lowesc: OF xom m=Hux lducinel

ABCIL - Ln guoated {#.9. "A°]

Praudo—o
TORT i:l:lnlE

Eat proqeam ar date orlgln [defaulesn)

MO stare End program. Opkfonal sddresm whers
axetution beglna

EQU  eonat Owllne symbel walusimsy nat Dé changed}

SEY  conat Bafine symbol valusimiy b changed later)

IF compt Asmsmbin bBlech condiblsnally ustil EMDIF

EMDIF Tarminsts conditlonal asssably Blace

D5 conmt bufine storsge space for facer uae

OB byte[.byre... ,byee] Saflna bytes ax numeris sr ASCIT
- sonstant e

W word[ eord. .. waed| Define word|s] [tws bybes)

conmtesonatant (true §f bic-Os} oeherwdaw fadaw|

ASM ERROR CODES

Dutn arror {elamsnt cennot be placed in dats scead

Enprennlan wreor [111-Formed WEpPrexElon)

Labal wmreor

Hat leplassnted

Overflew (axprenalon bou sckpl lohted bo computal
secor [dabal has AlEFeswnt velues on each
panx]

Eagluter afvoc Ispecified wiluw rot compatible
wilek op codal

Undefbned labe: |labe] does nor axiae}

Yalus ercor |opséiénd {mproper!

= O ¥ woErmb

FILE TYPES

ASC  AECIT baxt Fila, vaoelly @mslc source

AW ASswMbly lamuage File [sourew {of ASM progoam|
BARE  BAzKup copy [lle (=raskted by aditor|

BAS  BASIc ssurecs program [l]e, wiusily Eokendzad
COM  COHmand Eila (tpakdlant eswcubsble program}
OhT Data fl1l&

DL DDCument Filae

POH  PORtran seurce program flla

INT  [WTarmsdigts Emale programs [ile [emecutsblel
HEX HEXsdwcimsl formac £lise (for LOAD pragramp
LiM ILlbrary fila umkd by macro sssesbler

FLY PL/T sasurex [lle

FRW  PRINE F1le (mource and obiect preduced by AZM)
REL HRELgcatable sodule

Sky Syscad [ilw [¥2.%]

S gilmiy tent Ille sewcubed By SUBKLT program
SYM 900 #ymbol Film

TEX TEXL formattar 3surce [lle

ARF  Crows refacence Eiln

$5F  Tasporacy fhla

Fllangme - 8 chatgcLapd siximps
Filavype - 3 chigacbors maxinum
L)
Invalid fllansme and fileiype charactars:
%

DDT COMMANDS

A 2ad Maarable aymbollc oode § BEACE §E kid
1] Disip mAR cadi 1€ llnas
D mad ta consale {aadp 18 lines
O wad,wad Eros) aad thru sad

Fowad vdd,oonst Fi10 RAR [rom aad Ehrw wid with cansiant

L) Sterk mpved BC

i oad PO ran and

G mad, bpl AXHIULlon asd and dtop at bpl

< sad.Bpl,bpZ  ak: ®d amd itop &t Bpl or bpd
G bpl,bpd cud and mtop at Bpl of bpd
K ab Digplay hex atb amd a=b

[ Elenome

S+t up FCh usar code

[ (liwnimy, typ I%CH] Fori jR-command [HEX oF SN Flla}

L Classnambls (cadr 12 10nes
L oasd R *l-l\h 12 linas
L omed,xad fhom wad thra wsd

M opad, e, ned Hove RAM black CLrom 38 Ehro sad to mad

R Aead C13a wpeelfied By | <omwand to RAM &t

R alfmyk normal sddreds ¢ ppthonal sffzet

5 sad Subsk | bate into RAN BLarting &t mad

e,

Tn Eamcute m lomcrwocions [defaulie=L] with
rojleter dump [ECacw)

Vo Exiwcute n Lnetswctions (d4fault=l} with
roglater dump after laxt imztructlen

ar Easmines/chare roglakecs or flage

A fxsalne vegiatars (llag regeCecacey, Ismare,

CddREur PERE SAAE A NE
nads e addr

Waplgn, E=paclty, iwaux carry)

Hd=rtart eddress
eadnand &d4rage

P=wrrer, can maant £L1ex cannat be opaned  checkiul #Ffof

in NERL flle ar hssembler/Oisknsembler averlayed,

ED COMMANDS

na
"
-3
nt
hb
K
nfe
K

1
s
nK
nL
nE

CCR
nrR

(1 ]
mlimx

nake

Appand n Lloss to Buffer [n=0 -use hall of buffer}

Inmi
Move pointer to m Mist f11s 1

torward n chapscters
Dalets n chacactars foruard
End adit. ciome [L1e. r#lurn bo CP/M 1
Find a=th eccurranes of siring "g' i
and 4#dic, mave pointer to beglnaing of £ile
Inmare texb ot pednkter wnbtll “i byped
ilnesrt sErirg st polnter
EL1] n Limes dtateing ot polnter
Boye pelnter n lines
*iuculs comdend string 'RY A Llaes
giobal F-command- unbil end of flle
ABOCT ED, &CAft over with original [lle
LL8E next n pagms 0f 13 [ines (W0 -Curcant pagel
Quit without changing ilepue fils
Evad In.LEB Ipto buller &% Surrant pokmuer
Bybskleats atclng *y' €8¢ nemt n fofwecd
asourrances of strlog 'u"
Trpe n lines
change lowsr cens te upper cama rExt antryl
ENabls Internsl lime husbarc generacisn
wedts n linas e sutput flla [mkage st :
baglnanirey of buffech
Welite newt n Ilnas to £ile 'EORSSFES.LTB"
Fives 071 sacerdd [MHE]
LY
Merpd |larward [ 19p4
b chward
Eey4 be 0 line hosber and pertarm Y2l command
periomm command '¥° from curremt lime to llne =
Bov4 to n line mumbar wad pecform command *x!
thiowgh lina numbar =

snd typs ans Llas

“=" walld en m1l positlonierg snd digpley commandas

Iar Bachvard movemant (&.9. =]

IOBYTE (0003H)

Tawice | LET | Misia | mOWs | CoM:
it Fomiklaw | T & ]85 4 b I | FIl |
e [Mnary
L] 1] TR [ 3T ] T | Ty
L a1 CKT: | #TFa | FHR: | AT
2 1o LFT: | UFls | WA1: | BAT.
b 11 ALLs | UPTs M3 | b2l

TV Tals

CATe Cakbadd by Taube type tarminal
BAT: BATCh procaws (ADA=input , LATesucput]
Il Usws dellned Conmols

LPFTe Line Prihbes

Ul Wbink deiined Limt devies

FT Fepar Tape Avader

mlegiwr duiined

WM Arndar duvices

FF: Faper Tape Punch

OFlsjUsnr dafined Punch

i | Caw




B

)

i

1

]

]

law

nibbla = =QEcSne
Rlgh nlbkble = currant LEar

Arlum {Q=h, J=b dec,)
(W2.® =nlyd

BIOS ENTRY POINTS

Hwz |Y¥eetor Waluw Valw
adde | e Funckdan Fuma e Raturnsd
TEIT (BT | =& — [+
wryy | wmooT w REACE #htry pelnt Cedry o
“o0E | E9RET | 2heck fop conkole rasdy A=CERLE
*RpR | CoHLN rvad fiom fonscls h=chara
*10g | CoNQUT canznle
*ROF [ LIST wrlke tafdlot derics C=ihacd
*413 [ FUNCH purich Qe low
s¢15 | READER | read fres rasder devics A=cher s
**10 | ROME mpva hEad to track-0
*ijp | GELDEK | s@la=e drEva iCudry na | BL=dph*
*1E | #ETTAR Rpeck nembar CeErk g
**31 | SETSES | awt RAStor numEsr cpd LT ]

FEZE | GETINN Delh acddpas B =0kA

"

u;; ﬁﬂ'g: ;:?E sxlacted swctor A=dEkat

*HIDT| LISTET |gut llet mtatus A=lntrt

*410%| SECTRAN| amctor Lranmlabs {H'IIHH HL=pYFEE
sabrovtine = g

cadeb=console ntatus

0= idla

FEsdata avall
dpb=d 18k PREamAbot,

haadar sddyaas

daHibt=dlok BERELE

1=l )
Ol=srear

lstnt=list miakus

leacnes legical sector mumbac

prasc=phyatcal sactar nembec

HEaAp=EsCcLar iBcarlaca Sap
addr enE

chafa=chigacter

Arv ne=drive numbar

ETK mo=mErsck mumbar

ArC nemATCEer number

CHA=DHS addrear

00 =buay " nok used [n ¥i.4

Fraraady *da sanranta of lesakblen DOGIH
Byke[n functlom

dr Drive codm [Osoorrant, I=a, i=9, et
1= El-1# rilea Wowms
g-11 ti=1 Fils Typs Elsl=R/0; [Ial-KYE
12 i Euprant ENEsnt number
11 Bl EREEwd 1.4 T umed
Ld al =) om BOOE =nll ke always DOR

Open Mahe ,ewarch
1% Ic axtent Recerd Sownt
Le=31  M=dn DI map
i er cor fenk fooerd far riw
M=% rw rhAdon recerd humbas
# 10 11 13X 33 14 15

MEMORY ALLOCATIONS

lt=memulaa-20K

VI g sekalae-14K Wl.d}

Hau Mapst y
Lasdg]ond

Feaneluant

Froqram [mn..,urroh} O LY

“hInm 104, .- 2EFF+R

cop [:Inu+b—:urr-m Canesle Coumand |vi.a
a

Contenca
jump to BIDE WiEN sbapt entyy pabm
IOBYTE
login Arlve susba; gnd cuccent user
jump Eo BDOE
raserumd: lnterrupt vestops & Futurd wda
AST!-uamd by ODT of BID progysms
resvrvad foT Lnbesrupe westor
scratoh arsn wmed by CRTQS
net uaed
Fils Comtrol Blach {PCR} mres ddefawlt]
Aardem sacard posltien-vi.g {defsult)
DeA Buffer seed (130 byres) Lo7 Lnpuk
and avtput (defeult!

YI.¥
¥1.4

LEwk #0034 b-10rF+b Frooassar vl 4
BDOE CO0+b=d A PP+l Diwk Dperathng jv2.x
area A100+b=30EF B Erates wl.d
BI0E  [AAD04D—AFFF+b|I 0 ayscan {vn, ¥

acwa E0{+b—3FFF+ D! ¥l d

CP/M DISK FORMAT

Med|sr B* poft-peciored floppyrdisk mingle densley

jrpm 1740 aeamdacd)

Trochzl 77 (nuabeyed 0 theu 76)

B Fm:l,_f‘r ack) 24 [nuobermd 1 thru 2&§ =
Bykes/Sectort L0 date bytes (ghe logical recerd]
Btorage/Diak: 25k, 33§ bytws |77*26*128)

FIlE Gzt any numbac of sectors from awco te
capaclty of dlak.
Extant) IEbytws-3 smctors (mmajbeste [iia space aliocetwdp
[T E ##ctars stendsrd {epece bebwhin ComESCUCIve
S pAreice] EecEarfd am todek]|: 1-7-123-19-25-%11-
14=38=1-9=1% b =dudb= 4= 2O D6-6-L2-10—2d-d-0 0= 1d-2T

Sysatam; Tydck O n 1 fepriosdlp
Teach-0s#ctor 1: ook loader
Track-0, BECLOrs I-16:
Trath=1,sacLors 1-17.~} i
Track-1,maceack [BeJ6: CBIOS

Directory: Track 1 L4 sectors typr 3-bByLes sntry
|64 amtrims typ.} — webmntd=0 &nd 1

Umar Fits hrant Reralnlrg seckore on Trach-I and -1 t@ 76
— T " piranta ] snd sbova

BDOS FUNCTION CALLS

[raguadt to BOE to perdore specliied funcklons)

Fumckion
Huwber Yalua Wil us
In © rag Fasnsd bo BDCE Ratarned la
bee Hug| Functlon in BE(or Elpege | & [or BL) regs
(] B0 [wyetem raset —= =
1 0l |conmeks rasd Lo chat
2 02 [commeis writsm | Evchac =
1 03 {randar read - char
] nd wrch wr bkw - =
Pacip- |5 0% |YinE wcies |eachar Tricy
heral - JERE Inpuk) g=not [esdy
-8 KR Al T M L o :har:nr:putr what
T 07 |gut IOBYTE LR THRYTE
] Of | xer [ORYTE E=1I8ITE e
] 0% {print string strlng eddr -
13 O | resad COREsia addr of dstm chara In
buffer bl fer outfnr
1% Ok |gwk cornmals or(mot rwadyl
|- sEabus = Frirasdy;
12 06 {VEER hemdivh.®) e > -—
qak wars (¥Z.x) - HL=varalan me.
17 AT {reset dish ** et
14 OF {=xelect dlex wdp Ik RO o
:IE I:LIr nrin IE“ fe-er 3
1 0 {clome Eiie dir
17 1L |search or tiid[T " T Frinot found]
18 |3 {wwarch for nexy L
EH’; gg H drl;" s E Dl:l: lid1
rupd neet regc L
L L 1% |write next racd FCR addr
I+ d 16 [create flie die
rFridiss full)
21 1T | renamns FL1a old flle diractery swda
FCB edds {rrln-ut Faund)
4 1% foet logln weckf = |NL.AY BL=drive cods
25 19 fget dizk no. = e Cde
JE LR | sec CHA addr. Omb addr Lo
27 13 [get wlloc veckq am HLaava
28 Lc Jurine probect i -
2% 10 |gerc RSO wectoc s HL=Rs/0 waCker
A4 1F fawe T13a wbttribp Fcm sddr diy
VI .o §2 LF pget mddr Iduiwen au HL=d pion
oaly PaTEmetwc ]
12 A0 | ewbsget psec Es FFHigekl curcent code
code UEET code| Rk e
13 21 | resd candon eTrar codr
34 21 [wrles random FCh addr
1% 17 | zomputw Eilm fed,rl, el randam recard
ize Farmax] fleid mac
1B 24 E&T random cec
YI.2 & iy a5 reasr Arive Arivd YacTor n
latme A0 ¥ [writs random FCB saldg rukurn cads
wlth zaro fL11
not LD -1
uswd j9 27
. vl.4 nane

“* ¥l.d intlalloes sysces and selectd & drlva

APE grref caded; ODlr-raading unwrltees dats
03~cannot Glosw curTenk sSCARC
(d-gadk Eo unwWwrlEien SECERT
D-dirwckacy gvsrflow furite anbyl
F5-nakd pant physleal #ad of dimn

ehEp=chh A= beF
A =gy w i B
dir =directory sode

€dn =gurrenk drive rombar (A=Y, W=} weo)
Apbasd gk pAramscar hisck sdd7ees

| ABCTI)




TR TR TR

SR

oA IllEnEmE

P MOV RN

G

CP/M Programmer’s Reference Guide

Sol Libes

_BUILT-IN COMMANDS

CbIm clapiay file Elrieuu'yﬁ'-""‘ﬂt darlve

DIN 41 dnfghaced driva
DIR Eilename.iyp Basgeh for pmeed Eile, current drive
DIR *.typ Olupluy wll filam af named type,cuocr drv
Bk Iliwname ¥ Cclepiny ull typam of dasigrabad Fllspiss
OIR a?77F." Dill}lJlI all #ilenamen 5 rcharactars

ong and BEAFE With lakber na
- TYPE fil#nmmw.tyy Dj'pll'}f ABCIT f1ls curFant Ariva

TYPE dafElandme, EYpa exlgnated deiva

A [llapamr . typ mamad F5léd, ClurfEant dfjwe

ERR *.4 1] EIlmE, =urr Afe, VI, & Suer waer
T EmA *LE Erese {#ll Lilum lllﬂ'lli aatad|9zlve

ERR dl!']lrtnanl.r.vp namsd L1 9 |tm:

ERAR filenams._* a1l typsm of nawed Fila, Supe dew

R nunamn. typsalnsas. typ curcent drive
BEN dinuongme ,typeclnass f:r.p} AEamasELiE denlgnatad Arive

SANE n fllensmw.typ curEant dEiwe
SAVE R ;£ lenama.eyp o0 4% ndked t"'{a.ugnuqd ar [ve

n pages (pega=35§ bytexsl start B 004

d: Swieeh o dedlgnated dlsk drive
A=l ¥1_d; A=p ¥l.gk

i'_usza n Changa uges aras [verymion 3, k|

 TRANSIENT COMMANDS

‘oaT Inltiats Dynamlc Dabugger Tasl preqras
BOT filamsme.typ Tanlciats DOT and fsad nased [fle

Anmanble named BN jcurrant diivae

AEM A1 1 1ename £1in on: dedlignated drive

AEW ClYardme, &b s=pource Eile drwy b=HEX Filw destln-
stlon dry (Z=gkipp;c=PRH Ciln dastln—
stiom dry [Keconssle, Tsxkip)

Makw OO Ellw drom jowrrent drlve
named HEX fila ami Wenignracsd Arlva

LAl [llanais
LOAD Dafdlanams

C nt drive
denignacad drive

TAIMF fLlamame.Typ 1nm
oywp J Eilenanwe. kyp BibaLay BLIe L RN

MOYCPA AR EMaEUtE nEBipFa CPSM Bydten
WOVCrm n * Craate !!u-q- ai nEbytr CP/M system
jmage al maxRbyte SPA/M Fas
SYICER o1 FAVE
JErEGim Inditiabte S5¥Eram CEMerace progrem

AUty fllensme peramatars Execurd SUR Flle uilng opt iodal
P AR LEE(R)
ey 11, ] [xwcubr sXiwnded EUBmit progoem WX K}

Ep Filanas, Lyp

. Lxvcubta EDikaF Program 8 crakte
B difil lenamw . Lyp

ar #dbt named flls

ATAT Oleplay ETATus-R,N or Rs3 |Ccurcane Arv

ATAT o1 and swaliable diak space {II..I.II‘I‘.I drlve
e ETAT DEY1 DEVicE aimigREancE

ATAT Walki YALld dwvlce saslgrEsnte

ATAT [N, DiEE charsckeriwtlcn

‘ATAT LUERi Dillﬂ.l" urpant UEal (1] YIH

HTAT Tllanams,. typ 14
FTAT [ilenass . typ

wlxe of fliw
fila charsecteristlcefeorr drv

Fra® ditlliensmn. yp named Ay
STAT d) =R/0 duaignuted drive o Read-only
FTAT Lilaname.typ $RA0 Mpmd=anly

FEAT Ol lenats . typ WA Charge wd 214 ad-Write [¥2.%
ETAT Eilansms.Cim REiS - eyt flhr
CFRT L] Leiviier . COW RETR retry Elle

ETAT gde=pda Change gapars] davi S0, LT e, PN

Bl oy AGR:) sesigomant of
phymical deviocas [aas TORYTE)

rP:P COMMANDS

rip Iniclate PAripheral Iatetchings Prosgiaa
from Swurce 40¥
"dipnumana. oo lname.typ Coprichange Fliensmy oo detinae doyv
Ll J1 TR ENERELE LAY ] Inltbura F[PF snd copy nemad [lla

Fdomas B lanass. kyp Copy namad fila

FIF dimmidilansms (1] all namad Flien

FIF dirga® . typ 11 tilen npmed Lyp
FIF LETiCllempms . v 1iat device

FIF PR ndiioname, [yp pand named flle Es dpunch devics

FIF COMimi]llansms ., cpp gdenacla devios
FIF Lllenane.typaRDi; Capy dsta [rom readear devior it

namad file {current drivel

AAUREE LY AN R, LY P DELE S Oy CRARILYR [ urrT) cotTR AR
L LLT T TR T P St R TN ] L Eutnltr
Fhuniene . LYP=shbav.t sonama.typlX) er=hECil) Eilmn
PFIF ufmpm,:w,ﬁn-. xand flles in awquence

PFIF LETieminama.typ, 8 nkEa, :yp

FIF di=pa*. % trom mowrce dry [:]1 filmn

dmgelnaklan drev

to Tist devlics

PIF PARAMETERS

arilaneme .t YR=ROR [K]

Bf = Twhd daté block uatll “§ ehagachar

On] - delats charsckats pakt Solwwn o

Ii = pcha 81l ﬂp‘fﬂutim. te cehaele

r = ramovre form

fim] - gat fils Erom n auet afes = ¥i.x

[E] =- akeck for proper hex [ormak

[f] — aswme ax B plos ighotes "a00°

L] = c=hehge sl]l opper CAEE ohazscbers Lo lower CARS
M| - »dd 1ina nombers with lesding seros suppresmed
Mi] — asms anm W plua o lesding 3arfan

o] - obimct film trlnl!l”itnnﬂi whd=af=T1k4

PJ '11ﬂlirt Form fwed avery 1: 1”rlll

[$wEdding™ F] - Btafk <apyling when

— rwnd BY8 Filw I¥W3,x)

=~ sapand tab space ke wvary n Soluminl

- chargqe all lewar cass chacacberd B0 PPt Skl
- u-rn, coplad deks

[w]i - delwts A/9 f£1les at deatlnetlen [¥1.K]

Fo]
[patring™?] = Gule capyleg '"—"[ string ia foumd

copy non-AGCIN flles
aara parlty bit on all charéctics Iln Flle

PIP KEYWORDS

CoMy CcoMzola dewlce (dellned Lln BIOS) ’

EQFi sand Endeal=-Fils (ABCII-"I) k& device

1MEs IMPue soyfcy patcerd im FIF]

L3T: LLST devics [Aafined in BIOHE)

HIFL: =&nd 40 HULle to davies

4T3 GUTput destlnatlon [patchad Ln FIP)

FRH: ppmy aw LFT1) taba wvary Bch charpeter, huwbais
Llnesr & pagw wivcts svefy B0 lings with
Initial wje=e

P11 FPinech davica
ROR] ReaDal davice el L L

tefer to 10AYTE sectlon for sddfriccal phayslcsl devices

COMMAND CONTROL CHARACTERS

ABCTE
charac tungt Egn eede
[ Rebast CP/M |warw boat) [LIF]
E Srart new lins %]
. BACHEpACY And deiBtE |VI.M]| [ 1]
1 Tab & calumns O%H
J Llnk Takd = D&H
n Carriege [wEiuUrn [HE]]
F Prinker onfprinkter off LOH
-] Amtyps =urcenc llne - Lan
5 Qrep dleplay outpub - any 13H

tharECLef AX&CpL “c rescarts output
u D letd Ilna 15H
mame ax “U [¥1.4) 186
backspace to skack of ilne {¥Z.x)
I Epd of conmole inpuk TED & PIFI 1AH
daletw Dalete and display T*H
Ewbout bamt charactet {tepe onli) I

201

C AR e A e s Ty Parm pe e e

-







R,

i

low nmlbola = surcamt drive |Bak, l=8 v
high nlbBle = SurTant amar  (V2.H anlyl

BIOS ENTRY POINTS

EeX |WeCEQr Yol waluw
addr | Hama Function Fannwd Aator ved
o0, =0
mEn] | wROOT waraj Fiart #ntry palinte Cadi¥w B
“Fid [COMST |check For consola ceady AConet
“apy [COMIM § rand from conEals Anchare
C oonEsls
wiite toflier dsvica I CachErs
puneh davjea
cald Erom cedder davlee A=ChaTE
ugyy head to ErAck-0
awlntt drive C=cry Pa ) HLadph*
track nimbar omtrk me
ant mackor mumbaer Cmdie B8
DMA addreaw BC=Dmh
::I:.II wabacted meckter dadaint
ek ilmt seaknm Aslptat
A0S AECTRAM| aeckar cranglnce BCalascns| Hlapyasre
nubrauklne OE= nmil

cofgtscamale AEqEud
oom lale
FF=dats avnil

Iigno=]gjical awctor nowber
proec=phyiical Eeftor Riskber
mapmpeckar Ilnteclece mep

dphed Lk pacsseber/ sddrwnd
hesder addrcenn charawchatarcker
duvst=disk wtmtus dry no=dr ive noabar
Hi=3R trh no=track numbar
Fl=ariat B Re=gAsgpar AuUNDAT
lutdk=]loe SESCUN Fumfonfiinh, oy paa
=i * pat paed IR Y10
FE=rnady ®i= gontenta od locatlen OGO0IR

FILE CONTROL BLOCK
IItl’-!dr

Ameurrant, lsh, Jw=k, wkg]

-1} tl=) Flle Fypor el=l=R/S) ti=]=f7E
ix oE surcent PXcant nusbar
Kl ul] ramiyyud Wi, £ wiad
i a1 =i on bOGE £all o aluays BOR
Crplny , Haha @did rck

15 e sukant Recard Count
L#=11 di-dn Diak map
11 er currmt ragord [sr riw
1= m candom record mskbye

: 4 8 & T K% 00 11 1 11

TR R S NI E Rl L FLARA G R TR I
T 18 1% 0 31 23

4 3% 34 3% 2k 3% an 31 13

R T T L T L T A T T L L e T LS T L e e L

MEMORY ALLOCATIONS

[b=uameige=10K Vi.r; memulaa-16E Vj.d)

BAE Mamery
Locat [&nm Contents
jump ta BIET ware mEart amery paint
[OmyTE
login drive numbar amd =ugpant gasr
AyELAR Ymp ko WEO
dcrakah Tomufued; Loterrupt vectarns & fubtures use
Aren RETTepied by DOT or 51D programns
19=FFN} Tamarvid Fof SpEecropt weotar
scratch ardh oaad by SBICS
nat wead
File Comtrel Bleck [FCB) scwes Idefeult}
Randam recard poaftion-vi.x ldelemuit]
DMa Bulfer #cad (13 bytas) Isr Lnput
and puEput [deiault)
'l';;ntlilnt
egram  (1090. . J3FFeb YZ. N
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