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Low Cost Add-On Storage for Your TRS-80".

In the Size You Want.

When you're ready for add-on disk storage, we're ready for you.
Ready with six mini-disk storage systems — 102K bytes to 591K bytes of
additional on-line storage for your TRS-80".
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[JADE SPECIALS FOR THE TRS-80].

« SOFTWARE »«

THE BASIC TOOLRIT FOR TRE-80
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The CPU Shop. Depl N
0 Pleasan| 51
Chariesiown, Ma 021195
Call 8177242 3350

MEMORY- 18K memory kit complete with B RAM
chipa Jumpers and instructions for insteliation in
your heryDoard of sxpansion interfece A household
screwdrives 8 (he only too! you need, no solderning

Lo Spesd T9.00; Med Speed 85.00; Hi Spesd #90.00

PRINTERS: NEC Spinwriter - Latter quality printout
on plein papsr - S55cps. - choose fond style wiih
interchangeabile thimble - Iriction & lactor leods
combined in sames unit, incla. aurld-m'llm

tor TRS-B0 | 2679

Ceantronics: Natlionwide Nald repalr by Cantronion:
Call Centronics (B00)256- 1852

T wractor leed - B0cps - samm as line printer

used by Redio Shaok . .................. . 1080 00

TO01 trector feed - ﬂmhldhcumd 122 columns

THE CPU SHOP

BHAEE EGG. Version of 21 plln:l with taiking
anakey. A R ]
MUSIC MASTER m D-M l..nmﬂu- anter up to
10 minutes of music for your 'I!ll‘l“mntl;!-
speaker amplilier Modified for sound pgms. . 1265
ELECTRIC PENCIL by Michasl Shrayer - NOW ON
DISK an weall as casselte - & line word prooessor
with block movemant & asarch plus mom - netruc:
fiona Inrmodlfrlnuhqhwdlnlﬂ Inﬂn‘uppﬂ canm-
casnatte . ... ..

H-wdlih-lumlm i
M‘Iilnmllmmfnrm :

CPYM tor TAS-B0 by Small System Soltware 180.00

DIEK UTILITY T-PROGAAM PACKAGE ftrom lml

HEWDOS » munwnm-u—m- Ia
sulo up in Basic, sccess to disk files from Basic,
and mons ¥5 or 40 trmch NEWDOS aino svail 49 55
INCLUDES THE FOLLOWING UTILITIES:
DIRCHECHK: Makea checks 4 listiprints directory

contents
SUPERIAFP RAsacds, writes, cops L dispiays secton
o disk regardieas of protection  recowes “hllled

Ao Oweis o ot 20 couce

LEVEL & Provides Lawsl | in Lewel il capability
ASM MOMITORS by Small Systen Soltwars - many
tunclions inc. memory lesl. read & writs machine
mnguage taf=s, snte’ & szecute MEChine NG

sk 29 9%

programs
camsette 25 95
SARGOM BEST CHESS: This program has won
chess tournarnents - six levels of play ST
BAIDGE CHALLENGER by George Dulsman - 16N,

Law 11, you & dummy play against the compuler In
magular contract bridge. Complete winstructions 495

PILOT by Bob Edison: a mach. lang. verslon ol
ihe sducational [@nguage PILOT wiall the fsatures of
TINY PILOT and more_incl bulltn editor plus

SRS DIOGramE ... ... ..o P ¥ ]

PILOT alac avallableondlek. . .. ............. 2408

THE LIBRAARY 100 by Boltom Sheil; & S-caaselle
album with 100 business/inanacial, educational,

home, graphics, mdg-mm-ml 0K Law 1i;
VALUE = 50¢ per progrem .. ... R T

INVENTORY handies 1000 ilems per dnve (2 dnves
min. opthonsl prinden. . ... .. ....... .. 99,00

Smatl Business Systems Group
Based on Qsborme. AR, AP G/ scooun! books,
mummwmm:mma
all thres for . 380,00
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realsoft’

TRS-80 sofrware

i

edventure

Inspired by |03 nameisbe On larger computleri,
these rit Are not mastersd im oan hour,
Interast 18 maintained ad you wandér throw
your Adventure using commands In Englinh 1lke
*Kill Dragon.” Games in progress can be Saved
to cessette (or disk). Alresdy a clessic im
the ftar Trek and Lpace War tradition, Thees
different sdvenipres for 166, Lew! 1]:
itweniure land §14.95

Pirstés hiventers §14.95

Mintion |[mpeaiibie Advemlere §l4. 9%

Toucial divkette with 41] thees 199 55

PR S Rt iom

Tha mew solitare wrtion of the poguiler
tactical wargess, Starflest Oriom. of the
Tater, stated that “(t)he g 1a
challenging and complem, and there are 10 sany
variations that 1t can be fun for a | thm.*
Invasion Wed various scenarios for challenging
pl of different sktlls in space warfars,
Includes 1istimg, cassette snd Battle manual,
16k, Lewsl 11 $519.98

Starfisst Orion also sweilable for 516,95

wm* Srttemry by Aederioe

Aketion, wachine lasgpage arcede gemm for
plagers. Sound affects with o M0 radia, 7
to box In your cppoment in & flat or wpherica)
Coeris ulisg ome =f ten d1fTeremt wpemdy,

Sk, Loval | ond 1T 514,99 -

mrﬁﬂ:mlw Bay my Filgrim

l#arn Morse code with this practice amd
1utw1]i progrem. Uwing the ALY ocutput, tThe
e Aends Code. Sl leszsoms from &
begineer's introduction to 35 wpe speed drill,
Maiter! of cote 3 sore rapid thee &
it tios tapes,
bk, Lew] [1 B14.96

m Jofteyre

Teie & le. 'P:"I the IFI o this grapal
110t machine progrem with sowsd eoffects.
16k, Lewel 11 39,95

electric antbrush

rom ondl Softears By Andericn
Wow graphic Tangusge for use on your TES-E0,
Writtes in machine lenguage, artistic display
werd niwer satier or more dremmiic.
i, Lewal | and 11 510.86 il

F"Fug]m by Blamk

Ay ruler of 5 sediewa] city-ttate you stroggle
u craats & Wingdom. U9 to sin playery compwte
te becoms Lisg or Quesn,

ISk, Lewn] 1T §7.98

mwmi lT Lofteare

Four guality programs includieg the classica of
Wikrs Trak snd Star Wars plus & new onen  called

Bonulen, The fourth, Star Laoes, (v a sultipl
player, barter and trading game. -

16k, Lewel 11 $0.68

w, et Kimymprih

The sscitesest of Hall Strest. From ose ta
plms plagers ineest In Dem  atocks of warpd
e=ality. Progras plots stock performance
Levwl (] wriioe 81loss aelling whort,
M, Lewsl 1] A%
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from Acorn Softears Ry JLibalt

The ML) terminal progrem with the fesluces
you meed and wentz  trely full duples,
compietely cospatible «ith Radio Shack's
BL-232, feed to Vine printer featurs, all 128
RSCI] cheracters from beyboard, support of
Jomer cove |7 sdifications made, and SLLL sound
pn NI Tige froe cosputler, Fow @t Dawd rate,
parity, word leagth, and mumber af stop bita
receining. Mere fealsrer thae similsr prograe
lling for sere thas Iniiz the price.

e, Level 1 with sotesm J19. 9

SYSTEM SAVERS

ram Acorm Scfbusre By J1iRelt

It you sver gae the LYSTEN commend pou Can w38
this ften progresm package, With FLEIL o can
make copies of your own STITEM formal lajes or
ase 1t to make Bethup copies of any hard to
Joad taped. [t cen alin tdentify the 71le name
of any wystem tape, TDISK will move any SYSTER
tape onto gish. Uniike similar progrees, it
will wort with nfon-contiguoui tape Tormala.
BB (nstructiony +haw Mow to  Yosd
Microlhess .5 omto @ik,

Bk, Lewe) [1 1A%

RING

rju'f-«::-ﬁ By Suipmit

Mesgsbering, mergleg esd flaleg of BALIC
progrems, [n sither Level 1] or DD5 you welect
whather rou sant the whala progree  rerusbered
pr anly @ sectieom. Alto, Tosd sultiple BASIC
programt with the sarge feslure. This allows
you e create @ "seny® of programs,
Aecidentally NEWed progream or programs lost by
D% rebotting are oftes recoverablie using the
fiz capabl )iy, knd thase Medlurms Ccan be
scowiied frov BAS|C wiing the RARE commang!

i Paml Boep of Gnrvaw, Iadipna wrotk s, “(1)
camn't imngiee anposs Being witheut 11. THd i
é mwil for eeeryoes.”

The (8h, 0% snd AR swrvions all on the Loee
tape. $14.5

. Comp C
§ 2617 @wp sT e asurhcron D¢ 20067
D Il ES plaase sen oe

title price

PCRLAge T .00
eoveals

TLAME |

addreass
clty,. state

{ O MASTERCHAMCE m=mc I:-.'l.n.l (<=0 T T
1 Dvisa axp date
cerd number
sipnature ]
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Tha lollowing ~Advertisamant™ ap
paared n the June T9TE ssus O 1he
Orange Cownty TRESD Users Group
newsietter. | called Il Barden. just o
makka Suire thass  rElues  were read e
@Ot his perTninsion 10 re-prind that ~Ad™
These deals a® 100 Qoo !0 DRSS up !

THE GAME OF NUMS

A Grest oew game for adl you gEme
phesaks’! The TRSSD battkes 1 0 3
playors in divying up & pile of 2 countera
Great graphics - Clear Soresn. Etc

EXT 85 Lawel | cassatie

$47 55 Leve! || comstin
D wermson o procsss

EEYBNC{

New from Radec Shacs ' Can De a00ed 10
Level | systems 1o creste weybosd
bounce. Lowel | users - DONT BE LEFT
DUT Oerclesr oo § 1595 cossatte

STARRY ETES TWO

A supsf space pams! You bDaitle
Kiingona, Protestanis, snd Lion Peopis
with photon 1ToMedoss, phasers, and

rom
Originator
of the
TRS-80
Project
FORTRAN
Now Sale Priced!

1968 s Inchuded excep! COMPLEX
dats type Therslore wpasrs may
take advantage of e many aops-

Specity TRS-DOS or CP Mversons|

LN 8 el TR o [apEn SemseTt LT

HE D 1 0 epemyes FEEewes 1 Famc Shaw
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slaie bageis Mulliole galaniss
$18 &5 Lovel | cassatie
$10.55 Level || Cansatte
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PASCAL

LICSO Pascal the powedul genersl
purpose language syslem, de
veloped lor large and complex
prograTs & Now avadabie 1o your
TRS-BD
The FMGUCSD PASCAL system
OpEnE 3 NEw 3 ol valua
for your TRS-80. Package in
cudes

Oparsting System

Screen Edilor

Requeres 48K System
wath 2 Orrwes

Ayaslabie wthout

Marn Assembier
Lower and Detugge 510000
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NEW PRODUCTS

PEACOM INTRDDUCES HASBIC
LANGUAGE DOS FOR TRG-80

PERCOM Duila Comparry. Gartand Tesas
nas introductad a disk opeTeling wywism
for ihe TRS-B0 that works enlirely with
Laval Il BASIC commands. Called
MICRODOS (tm), the program reskdes in
less than TK of memory, yel I8 bath
taates and more powarful than TREDOS
MICRODOS (Im) was developad lor
business and professionsl applications
and oparales 1he Parcom TFD seriea ol
mink-disk systoma, o fTamily of smasli,
medium and large capacily add-on
siorage devices lor the TRS-80
WICRODOS (tm) is suppled on & syatem
disketle which also inglpdes thres
BASIC programs: (1) @ lile management
progeam, ) & diak utility proginm eiich
ingstrates how dish ulililes mEy De w0t
ten with only 3 lew BASIC statemnents,
and (1 & sample spolicatson program en-
tithed “The Percom %' inch Notebook ™,
an axpandshie disk hassd nolebock ' of
information about MICRODOS (tm) dmk
BASIC sislemants The nodsbook rmuy
be sasily scceased of changed Dy The

i

THE MICRODOS (1m) ayatem diskelte,
which includes the opersling system,
BASIC programs and program menu,
pells lor *28.85 I I8 included fres,
howaver, with the purchase of one ol the
large capecity TFD-1000 (tm) siomge
units Versions are avallabls for sll TFD
modeis. Orders may bo pleced by dialing
Percom's toll-free nurmber, 1-800-527-
1582, and may be paid by check or
monay order, COD or charged 1o VISA or
Master Charge Teams residents mual
scid 5% saden tax. Percom Dats Co 211
N Kby, Garlasd Tesas FS042

EDUMATICE, Corpg PO Box 38 Oosan
port, NJ OTTS] snounced 1S eviry nlo
iha lisld of! sducslional sollware
publiahing tor microcomputars lar
home, school and indusiry. The lirm s
initimting thres complementary serias of
soltware products. Thair General
Education Sades will focus on alwman
tary and secondary school level subjecis
with an Innovallve approach 1o
microcomputer sssisted instruction par-
tigularly sulled to young children.
Prospeciive suthors are inviled 1o
regues! an Aulhor's Inlormation Kit

THE SOFTWARE ASSOCIATION PO Bos
SEMS, Houston TX TTOS8 has snnowh-
ced & naw line of saterianmant
programs for the TRS-B0 All programs
are wrinen o machie Bngulge and
priveds suirermaty laat fesponte Limes
The initiai offering includes I-CHESS. »
full laslured Cchess oppondnl which
provides sevel levels of gifficoity from
“g@iitz” to “"Expert” BAC-AD is & suparion
bachgammon challengsr wilh &n
unrivaled graphic board dispiay. DA
CHIPS is bassd on the tamous “DOC-
TOR™ and “ELLZA™ programs.

WICAOMATION Y820 Montgomany, San
Francisco, CA B4111 has interfaced tha
popuisr MEGABOX foppy disk aystem
10 (he TRS-S0 This Sinch duml drive,
doubie danally foppy disk sysiem
sllows users of the TREAD to access
saveil magabyten ol high spesd disk
atorage. The MEGABOX Includes
provislon to add 32K of AAM and a UART
with AS-232 imerince, so the MEGABOX
can be usaed with the TRS-A0 alone 1o
provide a compisie 48K symiem, capabio
of supporting & prinie

NEW EMNGLAND BUSINESS SERVICE
Inc (NEBS), Morth Main 51 Groton MA
01450 has IMPRINTED CONTINUDUS
FORAMS iirvoices, Statementia, Payroli
Chechs and AllPyurpose charks) lor yss
with your Business Microcompules
They she within § working days ard or-
oers may be an few s 250 lorma They
aisc have “we-theoegh™ windows o
velopes 1o sliminate snveliope ad
dreating Phong Toll-Fres 1 800 2756380
(A reskdents 1 B00 242 9228

A new cataleg lrom ELECTRONIC
SPECIALISTE presents thair line ol
MICROCOMPUTER Intarterance conirol
products Prolective devices are also in
cluged. Descriptive sections are In-
cluded which putline paniculss
probiems. Suggested solutions are
preen Typical appileationt 37 uses are
cutlined Resques! caislog 971. ELEC
TRONIC SPECIALISTS, Inc 171 Sooth
Main 5t Matics MA 01760 (B17) 8588 180

The new Matchisss MSSD M
Dt Syntawn lor TRS-B0 cwrera

APPLIED ECONOMIC AMALYSIS «005
Locust AVe, Long Beach Ca 80807 @13)
42413852 has announced The release of
thea moat comprehensive BUSINESS
PLANNING PACKAGE yot availabie for
the TRASE0. This disk based package
containg & sed of farecaniing programs
which will allow the amall business user
10 solve & variely of business lorecasting
resds Included in the package is an ad-
vanced version ol multiple regression
along with & sessonal adjustment
program and anothet forecasting
program. The deta preparsiion progrsm
aipws the crastion modification and
deletion of dish based dets sets The auta
el are accessilie by all prograTa
Wrile or call for more infOrMmation

MATCHLESS SYSTEMS MS80 MINI
NEX SYSTEM

MATCHLESS Systerma nas ntroguced
the e M5S0 Mini Disk System, which
can save TRS-80 ownern over B100. For
an introductory peniod, Matchioas s of-
feving & special price ol 5385 The
symtam includes a minifloppy disk drive,
power supply cable, reguisior board and
compac! case. Tha aystem Increases
usable storage ceapacily 23% from
55,000 ro 67,800 byles on tha firel drive
I has live scditbonal trecks (40 fracks,
rathe than 35 It also has faster access
time [Sms versus S0ma for the TR5-80
Dish, System. 1] is compietely compalitie
with the TRS-80 DOS Most imporan,
Malchiess provides off-the-shell
sveilability For litersture o Grdening i
formadion, contact Mise Cormer, Mal-
chiass Systerra Depd P11 18444 South
Broadtewy, Gardena, CA SOJ48 or calf
@ 27w
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COMPROC extends the DOS-AUTO
command o perform MULTIPLE steps
sither ol powdr-up or a8 & single ussr
system command. Running of an ap
plication program |s now made simple
and automallc - even lor the inexperien
ced usar. The script executed by COM
PRAOC conslsts of a seguence ol com
mands or data (such aa VERIFY, DIR
BASIC, LOAD, RUN, atc). This seript is
annily changed, craated and saved using
the AUTO/EDITISAVE facllities of
BASIC. Availuble lmom RACET COM
PUTES 702 Paimdale, Orange, CA 02885

APPARAT INC 6000 E Evans Ava #2
Denver, CO 80222, aside from baing tha
craators ol NEWDOS and NEWDOS +,
have & ling of high quality low caost Small
Buainess Software. Thay aleo carry a line
of Hardware, including Disk Drivers,
Printers and Mamory Expanaion Kits

GPA ELECTRONICS Inc PD Box 7410,
Qakland, CA 94801 (415) 458-1221 have a
Full Buppori Bysiem for the TRS-80
whith includas a Motharboard which
plugs direcily into the kesyboard and
allows sxpansion o 32K of RAM,
EPROM lirm ware, Disk Control, Data
Acquisition and Paraflal/Serial /0. The
Maotherboard, which comes asssmbiled
and leated salls for 312095

TRS580 MODEL I MICROCOMPUTER
SYSTEM Radico Shack has Introducsd
thair all-new TRES-80 Model |, designed
o meal tha nesds ol many users lor
more data storage, greater versatility
and higher computing speed. The new
computar has been primarly designod
lor the small business application
markal. It can parform as a general pur
poaa dala processing maching, an In-
lelligant lerminal or a word processor
According to Radio Shack, the Modal il
s not Intended lo replace or obesolels
Modal |, but to provide capabilities that
begin where [he original TRS-B0 ap-
prosches Its upper limits. Mod |l s said
o operate &l twice the spead of the
ariginal modw| |

in addition to elther 32 or 64K bytes of
internal RAM, Mod Il has ona bullt-in B
inch floppy diak which stoms an ad
ditional one-hal! milllon byles, Including
the DOS. It can be expanded 1o a lour
disk system for up 1o two-milllon bytes
of storage

Mooel Il has a 12 Inch high-resalution
video monitor which displays 24 lines of
B0 charactera. It features upper and lowe
cans letlers

The Model || system s priced from
$3450 for the 32K 1-disk system
Available through Fadio Shack stores
and Compter Centers, and participating
Aadio Shack denlers, nationwide.

Radio Shack TRS-80 Model Il Microcomputer

B0-US Jourmnal Sep/Oct 79

THE COMPUTER BUGS, PO Box TS,
Boynton Baeach, Florida 33435 have
dovaloped three soltware packages for
the TRS-80 Disk Based Syatem. A Text
Editor requiring 32K ona drive, & Rantal
Control System requiring 48K two drives
and an Inventory Control Systam
requiring 48K two drives

IMI, Interactive Microware Inc PO Box
71, Siate College, FPA 18801 has
deviioped a llprary of unique ' TRS-80 sofy-
wara, THres new Qomes wers announ-
cod, nll incorporating thelr "REAL-TIME™
simulation: A compact Graphics Inter
prader, @ Lunas Lander Simulator and
Battle Grid. A program 1o allow Laval Il
Basic screen listinga 10 scroll ling by line
a8 In Lovel | may be obtained free with
ANy ordet

EMU 02 How to have 8502 withoul
having m 65031 EMU 02 is software
mmiulation of 1ha MCSISY B302 B-bi
microprocessor for the TRS-B80. EMU 02
gives you the means by which you can
wille, debug and sascute 6502 object
code programa on the TRS-80, it opens
ihe way to sollware communication
botween (he TRS-80 and 6502 based
machines such as ithe Apple |l and
Comodore PET. 10K Level 11, links with
your TBUG. . $24.95 form Allen Geldder, PO
Box 11721, Ban Francisco

lcontinued an Paga 52
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LUBS AND PUBLICATIONS

STUC, Ihe Solanc TRS-80 User's Club
rmasta every third Thurnday starting July
§th at Owens:lllinola, 2500 Hungtington
Drive. Fairfield, Californie. The group Is
BASICally informal, just gatiing together
to discuss mulual problems and ex-
poriences. Coniact Dave or Stave lrwin
ol (TO7) 422-3347

MADISON, Wi TRS-80 USERS GROUP
meels (he lourth Tussday ol sach mon-
th ml 700 PM In the Madison Public
Litseary, Maln Library, 201 Weal Milllin.
The organization has ovar 40 membars
Contact Pater Daly (808) 2518531

The TRS-80 USER GROUP of TACOMA,
Washington mests al 7:30 PM an tha fir-
sl thursday of each month at the comar
ol 28th Stresl and Procior. Thers s
STILL no arganization, no contact, and
you just show up lo ses wha! will hap-
pen. This is one of the oldest non:
organizations, and (1 mus! have
something golng, becauss people siill
show up.

Croative Discount Software has announ:
ced (he opening of its new SOFTWARE
OF THE MONTH CLUB. The néw sarvice,
sccording to Pt Masterson, |s & natural

FOR THE

axiension of the flrm's other large
voluma software distribution programs.
The idea came from NuMeOUs compuler
clubs currenlly being aerved. The Soft
ware Clubwill  utlilze the negallve op-
tlon sales program currenlly used by
“hook” and “record” clubs and will
capitalize on volume purchasing powar
to offer favorable prices o mambens.
Membership enroliment applications are
avallabla from Craative Discount Sof-
tware, Soltware of the Month Dept. 258 §
nuiunﬂlmt. Sulte 2156 Bavarly Hilla, CA
80211

— — —— ———— —— — —

MARIN COMPUTER CENTEHR, located
in the library ai Oakview school In San
Aalnel, CA, is & non-profit, educational
organization, whose purposa lis (o bring
the wonders of advanced technology
within the reach of all people Towards
ihin snd, thay have placed 17 micrecom:
puters in the kind of spacious, comlor:
tabla environmeont which has rarly baen
associsted with computar. Some of Ihe
services offered at MCC are compulsr
cinsses for kids and aduits, schoaol field
trips, birthday partles and, ol courss,
drop-in computer use, They will also give
revigwa. Sand your best game casseltes
{0 the MARIN COMPUTER CENTER,
Ouakview School 70 Skyview Terrace,
Aoom 301, San Ralasl, CA 94803. For

LITTLE NYBBLERS

L B. Christopherson

THE PIANO PLAYER

A piano fell upon Its owner
in a fit of planistic passion.

It unburdened itself of 3/5 of its weight
In this grandly unusual fashion!

There the man sat
Asilinatrap...

Nine hundred pounds
Of Klavier on his lap!

So, what was the weight of plano
t its three legs had spread all around,
fore the melodious playfulness
Was taken right out of its sound?

more informajion call David Fox &t (415)
AT2-2650.

COMPUTERMAT (tm) has gaihemid 3000
program listings, 200 su and put
together a 75 page calmiog calied = Ihe
TRS-80 Software Sourca’. 11 ia published
thres fimean par ysar in the spring, sum-
mer and lall. COMPUTERMAT, Box 1064
Lake Havaau Clly, AZ 86403

T-PAL (tm) ls published manthly lor TRS-
B0 owners by Ed Thome. Sublitied
“Programming Amateur's Letter”, the
first (complimentary) |ssues was daied
1679, and contained 8 pages of In
jeresting ldeas, programs and general
information on the TR580. Subscrip-
{ions are $24.00 (or & one yaar hitlch. The
Mall Marl, PO Box 11102, San Francisco,
CAS4IM

THE COMPUTER EXCHANGE 2217
Fresland Way, Dallas, TX 75228
publinhed Vol 1 No 1 in My 1679 Jatl
Villwock |s the Editor. 11 |s deaigned 1o
give the parsonal and amall businass
compuiler user the ppporiunity 1o com:
miunicale with cthers through the uee of
vary inexpansive classilied advertlsing
i costs $5.00 per year, & published
maonthly and is sent first class




TRS—80 has a HOME

TRE B0 w & produn o Reshe Bhacy & Tarsly Corpes wien

INTRODUCING: Custom fur-
niture for the TRS-80 office
or home decor.

Now for the first time for any computer, custom all wood office furniture is
avallable for the TR5-80 mlcro-computer system to complement any offlice or home
decor. It has been deslgn, not only to enhance the decor, but to provide mximum
work surface area, and sase of opemmtion.

The unit fits snuggly into the cormer and mates with an optional matching printer/
typewritter platform and/or storage hutch, It normally replaces or works in con-
Junction with a storage hutch usually found behind executlve desks, to provide
Wmp around op=ratlon,

The cormer unit is capable of handling a complete THS-80 system, with the line
printer setting on elther the optlomal printer/typewritter platform or the storage
hutech. All TRS-BD units, though built in, aimply drop into place and do not require
any mounting hardware or tools,

The standard unit includes: Mounting capabilities for the monitor, cassette, key-
board, and expansion interface; Kevboard cushion hand rest; and a accessory dmwer,.
Also available are the options of mounting the secreen printer and/or disk drives.

For complete detalls and pricing information contacti

WE AUDIO -VIDEO SYSTEMS r0. bOx 143 Alvito, ©a. w008
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A TRS-80
LINE SPOOLER

Anthony F. Pepin, Tacoma, WA

The word “SPODL" means many
things to many pecple, Like mosi words
in Data Procesaing, It ls an aocronym. It
standa for “Spaclal Paripheral Opamtion
On Line". Basically, It Is 8 method ol
using a slower spoed peripherml without
having fo wall for I In big malnlrame
compulers, & BPOOLER ([thal which
SPOOLS) is an important  plece of sol
wire.

Thea SPOOLER is usad fo fransfer data
from one place (o another without affsc.
ting whatever slse s going on in tha
computer. This could be 1he transfer of
one disk lila to another, or || could be

from o tnpe Tl 1o 8 disk file, or evan o
tupa Nie to & 1ape e Howevar, the most
Imporiant lunction ol a SPOOLEHR ia the
outputfing of data to a printer

Heva you wvar had a program that fed
fo do & il ol printing st 1he sames time il
had 10 do a lot ol calculalions? Conasidar
a payroll funclion, You have lo produce
20 ar more payroll journal entries. So you
load your special form paper into the
printer and run your program. Tha printer
prinis & line and stopa. After & couple
momants, It printn enothar |ine and
stops. This goss on until &ll the eniries

hove besn procesasd. What has hap
pened |3 thal the program compules the
antry, printa the antry, then beging the
nax| entry. The progrem has 1o wall lor
tha printer to liniah printing before It can
bagin the next caloulation. in the mean-
tima you ars sifting back watching It
work

What follows is & solution to That
problem. Thia s s SPOOLER thal works
on & line ot 8 time, In & program Jike the
one described above, || can Save a
nigniticant amounl of alaaped tima
during program execution




Wrnnhm. ihe real time clock
in |s run using timaer interrupts fram
the expanslon Intertace The SPOOLER
ln driven from thoss sams interrupls.
This means that the SPOOLER (s aharing
resources with tha BASIC program. Both
the Basic program and the Spooler can
run simultaneocusly. (Time sharing on ihe
TRS-B(1)

You can tell the SPOOLER to prin
yuour lins, go ahsad and da your
calculations, than check to ses if the line
la printed yat, Il It ia, can lormal your
maxi linm, tall the & LEA to prinmi I,
and begin the nexl calculalions (Repest
a8 npcensary.)

Look &l figure 1. This is the SPOOLER
Itsell. In the listing, the origin of Ihe
program s at hex address “FFC3". If you
do nol have a 48K systam, thal can be

1o “BFCI” for 32K system of
“TFCI™ for & 18k sysism as necessary,
Communication with the SPOOLER s
achisved by PEEKs and POKEs In the
last thres posltions ol memory: tha two
tialda “ADDA"and “COUNT™

“ADDR" la thes address ol the string
data 10 be printed. It s in the atandard
low-order-byte/high-order-byle ad:
drasaing schems of the Z80 prooessor.
1 the sugpested mathod of interfacing
to Basic In used, you will nol nesd 1o be
concemad aboul the address.)

“COUNT" ls tha numbar ol characten
that ramain ta be output 1o 1ha pantaer.

When this lield s rere, the siring has
bean totslly outpul. COUNT Is used to
start the SPOOLER and to tell when the
SPOOLER has finished.

| ave the SPOOLER on disk as a (CMD
file 5o that 1o load it all | have 10 do is en-
iar “"SPOOL", | could aieo anter “LOAD
SPOOLICMD" and the program would
losd. {1 love APPARATS disk based ED-
TASM!) Howaver you decide 1o do It, the
SPOOLER has 1o be loaded balore (L can

RTET N R
Whan lond Basic, sal memory alzs
balow re the SPOOLER resides. Al

mos| 85474 lor 48K machines, 40090 for
32K machines, and 32708 for 10K
maehines

Onge Basic s loaded, I has to be set
so that (he Intermapis will sccess the
SPOOLER Look al ligure 2, Lines T0 thru
%0 of the domonstration m ahow
how 1o do this. (Lines 280 (hru 280 show
how o disconnect || from the Interrupt
table.) These commands furn off the in-
terfupts no thal you can salely changs
itm table 1! you did not do this;, you
could have an interrupt in the middie of
changing the 1able and ANYTHING could
happen, (As IBM would say, the results
would be unpredictable.)

To communicate with thea SPOOLER,
you nead (o know both the address ol
the string data and the charector cournd
ol the string. Il you reler lo the Leval ||
Ratarence Manual on pages 88 and A9,

10 REM THIS IS A TEST/DEMO PROG FOR THE TRS-80

you will find & discussion on the VAR~

PTA' function. For siringa, It will returm
you the addresses where this data ia
kepl; a painier to the polnters if you will.
This data can be transfered to the

tow
portant It is to poke the count eld last
Ir@ 180), Once this field ia non-zero, the
LER will atart to print Irom the ad-
dresa || has, even Il you amra in the
process of changing it
“‘hll'lil‘wf program is resdy 1o print
anciher line, you must make surs that
mﬂpﬁn :lllt hﬂnlllnﬂ Itz last line.
® In the demo program
unprediciable msulls develop 1 you
change the string address belore the
SPOOLERA has finishad the line.

retur:
ning to DOS. It may not hurt to leave I,
but you might as wall be sure

LINE SPOOLER

20 REM WRITTEN FOR B0-US BY AFP TACOMA, WA

30 CLs

40 CLEAR 500

50 INPUT"DID YOU REMEMBER TO SET MEMORY SIZE":RESS

60 IF LEFTS$ (RES$,1)="N" THEN CMD"S"

70 cMp"T"

80 POKE &HA4510,&HC3:POKE &H4511,&HFF: REM SET UP SPOOLER

90 CMD"R"

100 REM THE 'FF' MUST BE CHANGED TO 'BF' OR '7F' FOR SMALLER MACHINES
110 PRINT

120 INPUT "WHAT IS YOUR TEST STRING";:;:A$

130 IF A$="END" THEN 260

140 X=VARPTR(AS$) :REM THIS LOCATES THE VARIABLE POINTER

150 I=gHFFFD: REM CHANGE TO 'BFFD' OR '7FFD' AS NEEDED

160 POKE I,PEEK(X+1):REM SET UP LOW ORDER ADDRESS OF STRING
170 POKE I+1,PEEK(X+2):REM SET UP HI ORDER ADDRESS OF STRING
180 POKE I+42,PEEK(X):REM LOAD THE COUNT-THIS STARTS THE SPOOLER
190 REM WHILE SPOOLER SPOOLS:

200 FOR J=1 TO 50

210 PRINT J,J*3

220 MEXT J

230 Y=PEEK (I+2)

240 IF Y<>0 THEN 230:REM MAKE SURE PRINT IS OVER

250 GOTO 110

260 CMD"T":REM HAVE TO STOP SPOOLER NOW

270 POEKE &H4510,&HA3:POKE &H4511,&H45

280 CMD"R"

290 END

B0-US Jowmwl Sep/Oct 79
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Lad

TES

EEEEEEEFEEEEREEEY

FFEG6

4400

CSFF
F5

ES
IAFFFF
BY
281D
3AES37
E6F0D
FE30
2014
ZAFDFF
7E
J2EBIT
IAFFFF
ib
3IFFFY
2807
23
2IFDFF
E1

n

c9
JAEB3T
E&FO
FE30
20F7
JEOD
I2EB37
18ED
pooo
oo

00100
00110

oo120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
oozsé0
00250
00300
00310
00320
00330
00340
00350
00360
00370
00380
00390
ooD400
00410
00420
00430
00440
00450
00460

00000 TOTAL ERRORS

FFFD 00440

FFFF 00450

FFED 00370

FFCS 00160

FFEA 00340

37E8 00120
FFC3 00150

;THIS IS A PRINT SPOOLER
sWRITTEN FOR 80-US JOURNAL BY AFP TACOMA, WA

jTHE ORG CAN BE

SPOOL
ENTER

00250
00180
00310
00150
00200
ooz10

EQU

TTERLER G FEGEAL EEELER LT

00330
00280 00300
a0400

17ESH

CHANGED TO BFC3 OR 7FC3 AS NEEDED
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s POINT TO ROUTINRE
$SAVE WORKING REGISTERS

jHOW MANY CHARS LEFT?
;IF ZERO, EXIT ROUTINE
;IS PRINTER RERDY?

:IF NOT READY, EXIT
(WHICH STRING CHR IS5 NEXT
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1 OUTPUT CHAR
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First Super Speed Graphic Program - by R. P —:— March 1978
| A vear later, Prog 80 says: “Best Trek Game we have ever seen!” .
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jnot satisfied. Much casier than as shown in 80-US — never leave basic to do your graphics!
| No one has returned this program YET! l
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PO Box 524, Mercer Island, WA 98040
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Enstty Sorrerer

Drawing Board

{C) Copyright 1878

Rod Hallen

Computer graphics has always been a special
interest of mine and as soon as | bought my 16K
Level Il machine, | began experimenting with
various ways of drawing pictures on the screen. |
quickly discovered that you can either SET or
RESET sach individual graphics location on the
128 horizontal by 48 vertical screen grid or you
can POKE the gmaphics characters (ASCIl 128 to
181) directly to screen memory

Either method will work but trying to draw a
picture and be able to see what It locks like as
you draw is difficult. The Cursor, the READY, and
the POKE, SET, and RESET statements kepi get-
ting in the way or they scroll the picture off of the
screen. Writing a program to draw the whole pic-
ture all al once works bul it is hard to change.
There had to be a better way.

What | wanted was a program that would allow
me to draw a picture on the screen withoul
anything getting in the way. | also wanted 1o be
abla to save the picture on tape so that | could

20

load It \ater for use or modification. Another
requirement was the ability to mix letters, num-
bers, and punctuation with the graphics charac
ters. “Drawing Board™ is the happy result of this
programming effort

Descriptlion:
CLOAD and Initialization

After “Drawing Board™ has been CLOADed
and RUN, you are given two choices. First, are
you going to LOAD a previously SAVEd picture or
CREATE a new one? If you want to start a picture
from scratch, hit ENTER and you'll move Lo the
Graphics subroutine. Typing “L" and ENTER will
route you to the LOAD routine which we’ll
discuss a little later

Graphics Mode

Once you get here, you will be askad il you
want instructions. During the initial part of
the program you will probably notice a couple of
delay periods. These are actually being used 1o

B0-US Jourmal Sep/Oct 79



TRS-80, Sol, Sorcerer.

byte storage capacity can be operaed with
general ledger, ac

. -.]":l'-- gra "."r‘.!-l'- dn | I l’"'f":! |'—'

sal-up and Initialize the screen display (G) array
After reading or by-passing the instructions, you
will be presanted with & blank screen axcepl for
an arrow  in the upper left hand cormer

This arrow Is the cursor and It tells you In
which direction It will move, Press sach of the
four direction kays an the TRS-80 keyboard once

and watch the effect that each has on the cursar,
It should change to agree with the last direction
key pressaed.

Now prass each direction key a half dozen
times. Note that the arrow points in the desired
diraction alter tha first key press and that it then
moves one space in the same direction for each
subsequent key press. Play with this a little to
get the feal of it. Note also, that if you move the
arrow off of the edge of the screen, [t will re-enter
on the opposite adge.

If this occurs, the following rules apply
When moving RIGHT, it will re-enter on the LEFT
edge one line down.

When moving DOWN, it will re-enter on the top
edge one column to the right.

Anytime you run off of the lower righthand cor-
nar ar the upper lefthand comear you will find
yourself in the diagonally opposite comer
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When moving LEFT, it will re-enter on the RIGHT
edge one line up
When moving UP, It will re-anter on the bottom
edge one column to the lalt

This can be used to advantage. Say thal the
arrow Is on the extreme lefthand side and you
want to move to the extreme right. Instead of
moving 80 or so spaces across the screen, move
in the opposite direction and you'll pop up on the
opther side in a very few moves. The same works
lop to boltom

Once you can move the cursor to any desired
location, you are ready to start drawing. Each of
the ASCI| character codes between 128 to 191 Is
a graphic symbal. Figure 1 |5 a representation of
all 64 symbols. By combining these symbols In
differant ways, you can draw pictures on the
THS-80 video screen

Mow type 181", Nothing visible will happan
bul the code "181" will be stored Inacharacter
buffer. Next press the "@" key and the block
which Is assoclated with code 181"
will appear wharaver the arrow was located and
the arrow will move ane space In the direction it
was facing. Press “@ " again and you should get
the same result. Try a dozen more “@"'s.

n




Type "'149" and glve It some more @ "'s. Each
time that the "' @ " key |s pressed, the code that Ie
stored In the character buffer will be pokad to the
arrow location on the screen. The same symbol
wlill always be poked whenaverihe "@'" key is
pressed until a new graphics code Is enterad.
Prass a different arrow and then some more
“@"s. Now press one arrow a lew times and note
that it movaes without depositing a symbol and
yet you can stlll drop one each time you prese
“ﬂ'"-

This allows you to move in all four directions
leaving a trall of symbols or not as desired. Try
making some simple figures such as tall
alphabetic characters out of the “181" code. Af-
ler you are done you can go back and change or
@rase as required. You can erase an undesirad
symbol by placing an arrow on it, entering the
desired code, and pressing “%"".

128" is the code for completely erasing a
symbol position. When “Drawing Board" Is first
loaded, It will place “128" al every screen
location and In the character buffer. Pressing
%" will appear to do nothing but It is really
POKEIing blank symbols that you can’l see.

If you press "%" and a question mark (7) ap-
pears on the screen, this indicates thal a code
less than 128 or more than 191 was entered. This
is usually the result of keyboard bounce. In such
a case, back up, enter “128" or some other
desired code, and erase the 7 withan "'%".

Alphanumeric Mode

| mentioned earlier that | wanted to be able to
mix letters, numbers, and punctuation with the
graphics symbols. That is the purpose of the
Alphanumetic Mode, It s entered at anytime,
from the Graphics Mode, by pressing /. You
won't note any change on the screen but from
now on you can press any key and the
corrasponding character wili appear at the arrow
location and the arrow will move as bafore. The
"CLEAR" key will return you to the Graphics
Mode at any time.

There ara some special rules that apply to the
Alphanumeric Mode:

1. You cannot change the direction of the arrow
while In the mode. It must be facing the desired
direction upon entry.

2. You cannaot move the arrow without
dapositing something.

3. Commas (,) and colans (:) are not allowed on
the screen. If you accidentally enter one, arase it
bafore you call the SAVE routine.

4, The first position in each horizontal line can-
nol be a space.

Rules 3 and 4 are the result of Level Il string
raquirements. Rule 4 applies only o spaces
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which are deposited with the space bar In the
Alphanumeric Mode. It does nol apply to blanks
deposited by coda "128" In the Graphics Mode
and It does nol apply o blanks thal are on the
screan when “Drawing Board"” Is first initiallzed.
Just remembar not to hit the space bar whila the
arrow is in the tirst position of any horizontal line
and never use the "ENTER" key while a picture is
on the screen!

Upon retum fram the Alphanumaric Mode, the
character buffer will contain a 7 1o remind you
that you are back in the Graphlcs Mode.

SAVE Modse

Onoe you have linished your picture or decide
to put it away for another time, you'll want to call
up the SAVE Mode. SAVE is entered from the
Graphics Mode by pressing SHIFT "I which is
the 7" character. A message wlll replace your
plcture on the screen and |t will give you tha op-
portunily o set your recorder for a save.

It Is extremely shocking the first time you see
your masterpiece suddenly disappear from the
scraen bul don't worry, It Is safely stored In an
array. The repacking mentioned in the SAVE
message lakes the screan display array and con-
verts it to a series of string arrays. SAVEiIng the
screan display array on tape would take almost
five minutes, while the repacked data only takes
about 30 seconds to record.

Whan tha SAVE function Is completa, you can
go back and work on your picture some more or
exit the program. ENTER goes back and “E",
ENTER exits "Drawing Board."

LOAD Mode

H upon initisl program entry, you selected the
LOAD Mode, you'll gat a message (hat says,
“PREPARE YOUR RECORDER FOR LOADING!
and “HIT ENTER WHEN READY." Pasition the
tape to the beginning of a picture previously
recorded with the SAVE Maode and press ENTER.

After the “LOAD" subroutine has taken the
picture from the tape, It will reconstruct it on the
screen. When this is finished, the arrow will ap-
pear In the upper lefihand corner of the screen
and you will be In the Graphics Mode. You can
make any changes to the picture that you like
and then SAVE tha naw varsion.

There isn’t any limit to the number of times
that you can do this. It would be a good Idea to
keep more than one copy of any pictures thal you
have a lot of effort Investad in. This will help to
protect you from tape operations fallures,

Conclusion
Once you starl to remember some of the
graphic character codes, you'll find yoursell put-
ting pictures together quite quickly. The only
limitation is that imposed by the 128 by 48
screen grid. Thare Is really a lot that you can do



~ithin that limitation. A rough hand-drawn
outline of your plcture - prepared ahead of time -
helps with the creative process.

Another use for this progrm Is to draw pictures
for other programs, games, for instance. First
draw the plcture and SAVE it on tape. Then take
lines 840 to 810 out of “Drawing Board" and place
them in the desired location In the other
program, changing line numbers to fit. With the
recorder set to the beginning of the picture and

-
configured for PLAY, RUN the program. When it
comes to the LOAD routine, it will get the picture
from the tlpamd'put it on the screan. Whal hap-
pens after that, of course, is up to the program
that is running.

While practice hasn't made me a great artist, It
has allowed me to greatly Improve my video
graphics. | can only hope that “Drawing Board"
Ir;thulrlnhi hands will result in some REAL works
of art

100 REM TRS-80 PICTURE DRAWING ROUTINE
110 REM (C) COPYRIGHT 1979 BY ROD HALLEN TOMBSTONE, AZ 85638

120 CLEAR1500:DIMG(1040),G$(16)

130 CLS:PRINT:PRINTTAB (24) "DRAWING BOARD"
140 PRINT:PRINTTAB(21)"(C] COPYRIGHT 1979
150 PRINT:PRINTTAB(13)"BY ROD HALLEN TOMBSTONE, AZ B5638"

160 FORK=0TO0511:G(K)=128:NEXT:PRINT

170 PRINTTAB (8); : INPUT"DO YOU WANT TO CREATE A PICTURE OR LOAD ONE";Y$

180 IFLEFTS (¥$,1)="L"THENB40

190 PRINT:PRINTTAB(16);:INPUT"DO YOU WANT INSTRUCTIONS ";Y$:CLS

200 IFLEFTS (Y$,1)<>"Y"THEN380

210 PRINT:PRINT"THE ARROW ON THE SCREEN IS CONTROLLED BY THE DIRECTION

KEYS"
220 PRINT"ON THE KEYBOARD.

PRESSING A DIRECTION KEY WILL MOVE THE"

230 PRINT"ARROW ONE SPACE IN WHICHEVER DIRECTION IT IS FACING. IFr"

240 PRINT"YOU ENTER A 3 DIGIT CODE

250 PRINT"'@' KEY,

(FROM 128 TO 191) AND PRESS THE"

THE APPROPRIATE SYMBOL WILL BE DEPOSITED AT THE"
260 PRINT"THE ARROW LOCATION AND IT WILL MOVE ONE SPACE.

CONTINUING"

270 PRINT"TO PRESS THE '€' KEY WILL DEPOSIT A TRAIL OF SYMBOLS. you"
280 PRINT"CAN CHANGE THE SYMBOL CODE ANYTIME YOU LIKE."
290 PRINT:INPUT"PRESS ENTER TO CONTINUE ":R

300 CLS:PRINT"YOU ENTER THE ALPHANUMERIC MODE BY PRESSING '/'.

EACH"

THEN

310 PRINT"KEYBOARD CHARACTER WILL APPEAR ON THE SCREEN AS YOU TYPE"

320 PRINT"UNTIL YOU PRESS
330 PRINT"MODE.

'CLEAR'

WHICH RETURNS YOU TO THE GRAPHIC"
YOU CANNOT CHANGE THE DIRECTION OF THE ARROW WHILE"
340 PRINT"IN THE ALPHANUMERIC MODE.

PRESS 'SHIPT /' WHILE IN THE"

350 PRINT"GRAPHIC MODE TO ENTER THE SAVE MODE."

360 FORK=512T01023:G (K)=128:NEXT

370 PRINT:INPUT"PRESS ENTER TO CONTINUE ";R:CLS

380 I1=1:D=94:E=128

390 FOREK=0TOS5000

400 POKEI+15360,D

410 AS=INKEY$:IFA$=""THEN410

420 IFASC (A$)>47ANDASC (A$)<58THENS540

430 IFASC(A$)<>BTHENASOELSEIFD=93THEN600

440 D=93:11=-=1:GOTO660

450 IFASC(A$)<>9THEN470ELSEIFD=94THENG600

460 D=94:I1=1:G0T0660

470 IFASC(A$)<>10THEN490ELSEIFD=92THEN600

480 D=92:11=64:G0T0660

490 IFASC(A$)<>91THENS10ELSEIFD=91THENGOO

500 D=91:I1=-64:G0T0660
510 IFASC(A$)=64THEN590
520 IFASC(A$)=63THENG690

530 IFASC(A$)<>47THEN660ELSEGOT0950
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540 B$=INKEY$:IFB$=""THEN540

550 C$=INKEY$:IFC$=""THEN550

560 E=VAL(A$+B$+CS)

570 IFE<12BORE>191THENE=63

580 GOTO660

590 G(I)=E

600 POKEI+15360,G(1)

610 IFI1=1ANDI=>1022THENI=-1

620 IFI1==1ANDI<=0THENI=1023

630 IFI1=64ANDI>959THENI=I-1023

640 IFI1=-64ANDI<G64THENI=I+1023

650 I=I+I1

660 NEXT

670 END

680 REM TEST SAVE ROUTINE

690 CLS:PRINT"PREPARE YOUR RECORDER FOR A SAVE. WHILE YOU'RE DOING
THAT, "

700 PRINT:PRINT"I'LL BE REPACKING THE SCREEN DATA FOR A QUICKER
RECORDING."

710 PORI=0TO15:G$(I)=""

720 FORJI=0TO63

730 G$(I)=G$(I)+CHRS$ (G(J+I%*64))

740 NEXT:NEXT

750 PRINT:INPUT"HIT ENTER WHEN READY. "R

760 FORJ=0TO125TEP3

770 PRINT#-1,G$(J+0) ,G$(J+1) ,G$(J+2)

780 NEXTJ

790 PRINT#-1,G$(15)

800 PRINT:PRINT"SAVE COMPLETE":PRINT

810 INPUT"DO YOU WANT THE GRAPHIC MODE OR EXIT ";V$

820 IFLEPTS(Y$,1)="E"THENENDELSEI=0:G0T0900

830 REM TEST LOAD ROUTINE

840 CLS:PRINT:PRINT"PREPARE YOUR RECORDER FOR LOADING. "

850 PRINT:INPUT"HIT ENTER WHEN READY. "R

860 FORJ=0TO12STEP3

870 INPUT#-1,G$(J+0),G$(J+1),G$(T+2)

BB0 NEXTJ

890 INPUT#-1,G$(15):CLS

900 FORL=0TO15:FORM=0T063

910 G(L*644M)=ASC (MID$ (G$ (L) ,M+1)]

920 POKEL*64+M+15360,G (L*64+M)

930 NEXTM:NEXTL

940 GOTO380

950 REM ALPHANUMERIC MODE

960 POKEI+15360,D

970 A$=INKEY$:IFA$=""THEN970

980 E=ASC (A$)

990 IFE=31THENE=63:GOTO660

1000 G(I}=E

1010 POKEI+15360,G(I)

1020 IFI1=1ANDI=>1022THENI=-1

1030 IFTI1==1ANDI>=0THENI=1023

1040 IFI1=64ANDI>959THENI=I-1023

1050 IFI1=-64ANDI<64THENI=I+1023

1060 I=I+I1

1070 A$="/":GOTO530
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FOR TRS-80

Thaugh the looee conlediration of colonies in ORION had
itaved afl the Stellsr Linman's bad for hegemony, woukd they
o sy vl | spmingt the alian Klorau?

INVASION ORIDN uses the simple, but unbgus and challeng
mg STARFLEET ORION game wyiriam. but snos vow
opponent  Bn't humen  we'we progremmed the compubes
o play the Kilottaw, INVASION ORION & complein with
program cespetie, B4 pege Battlemanusl snd control thesn
A2 all-mew scenarros . (Reguires TRS-BO, Lawvel 11, 16K)

Ask your local dealer or send $19.95 to:

Automated Simulatioms, Dept. U, P.O. Bax 4232,
Mountain View, CA. 84040,

California rmsidenta plaase add B% sales tax.

R C Bahn

module ia GRAPHICE MODE and extlen

may be alomed on magnelic tepe and

AEFEREMCE Hallen, R., Ploture
Drawing Program
SUMMARY: An oparator interactive submeduently recalled

Leval Il graphics program o create an
image on the TRS-80 video diaplay, The
positions ol aither graphics ar
slphanumaric symbols are dosignated

PROGAAM MODDULES: Tha program
may be divided into five modules The
firat |8 INITIALIZATION, and axiends
from lines 100 to 370, The second

ds fram lines 380 1o 670, Thie third Is
TAPE SAVE and exiends hrom lines 880
1o B20. Tha fourth module ia TAPE LOAD
and extends from ling B30 to 840, The
last module I8 ALPHANUMERIC MODE
and extands from lines 850 to 1070

LINE BY LINE COMMENTARY

100 - 270
100 - 370

120
130 - 150

170 - 180
190 - 200
210 - 290

290

300 - 350

360
o

380
300
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Indtialization module.

Tapa program [dentilication.

A sutficient amount of storags space (s cleared for siring varlables. The two arrays (G, GS)
are dimensloned. G should bo at loast 1024

Videoscrasn program identification. PRINT TAB (N} statements centor the text on the
BETEEN,

Initinilzation of vaiuss in GIK). A (oiai of 512 valuea ol 128 (binary 01000000) are atored. This
lunctions to zerm stored video screen Image. Placemant of loop &l this paint functions also
as & araen fiming devica

The option tor losding tape Is offersd and tesied

Tha gption lor instructions |a atlered and tested

The Instructlons are printed on 1he screen. Note the pauss & (he and ol 1he full sereen,

The user continues instructions by entering dummy variable R

The acreen |a clearnd and the second panel af instructions are printed.

While user is reading screan, (ha sscond hall of G(K] i initialized. See line 160.

Tha program In conlinued by & press ENTER. The variable R |s used similarly In lines 200 &
750,

Thl"'l'l-l‘hlhlli 11, D and E are inltiallped.
The baginning of the FOR-NEXT loop which axtends to line 880, The value ol K |a laroe and



410 - 850
410

430

2
#

g8 343

. . e

=]
-
(=1

z
$85832 8

in sufficient 1o enabils operalor (o deline and redeline sach position on the screen (1024)
almoat Tive times.

The direction marker (D) s Insared In the lirst position of the mapped memary (15380).
Note simiiar POKE statomant in line 800,

Complex logic of graphlcs mode.

Scans keyboard untll an-eniry is made. Stores hoyboard anfory in AR

I8 AS & numbar? 11 it I8, 9o to line 540, and expect two more numbens (o deslgnate graphics
coda. Il nod, continue.

Has AS bean entered from the key laballed “lelt arrow”? 11 it i, go 1o next line (440 It D is
piready squal 1o 23, go to POKE statement al line BB0. || AS is any other value, continue in
logic trae at line 540,

The indicated direction is one step backwards so make direction Incrament varlable (1)
aqual to & -1, maka the direction marker (D) equal to 93 and go 1o end of 1he loop.

Similar logic 1o lines 430, 440 for the right, up and down STOWE.

18" waa antared Irom keyboard, go to 560,

It “Shitti" was entered from keyboard, go to same routine at line 680,

"I'"rl;t was anlerad from keyboard go to alphanumaric moda ai 950, otharwiss go 1o the end
of the loop.

Callact the alhar two digits of graphics code.

Concatonale graphics code digits and return tha valus. Stom in E

Check It E Is in range 128 to 191, otherwlse change E 1o B3, Symbol lor 63 |s 7" which will
ba printed on screen io designale graphics aymbal has nol been defined. This can be
orased later by over-printing or a blank (128).

At this point, position of symbeaol |s not delined, go to end ol loop for next cycls.

G{l) i the image of the screen in memory and is saved for the taping routine. E is the aym-
bol 1o be snisred on 1he screen. | (8 the preseni poaitlon af the arrow on the screan, The
symbaol is placed in the correct jocalion in mamary,

Tha video screen map begins al location 15360. At this point the ASCIH code al the ap-
propriate direction arrow symbol resides al location 15360 * | and was placed (hers inlina
400. The graphics symbol appears on the screen.

These statemenis update the screen position of the arrow, | is the presen| poaltion al tha
symbol on ihe screan. |1 is the moat recent incremental change. Lines 610 1o 640 check the
four boundaries and make appropriate adjustments In | for "wrap-around”. In line 850, the
naxt screan position is computed by adding 11 1o 1.

End of graphics loop.

An alternate termination If K should excesd 5000.

The TAPE SAVE routina.

Prompt for user to initialize tape recorder.

Initinllzation of G$ cccurs in line T10. The null string (") of string variablies is analogous 1o
the zero ol numaeric varlables. This inltlalization |s necessary since GS is used as an adder in
lina 730, Actual packing of records acours in line 730 by concatenation of siring variables.
Note that sach naw character s added to 1he end ol the axisiling record. Thus, the anlire
scrsen (mage |8 preserved withih the 18 variables ol GS. Each member of G§ containa 64
characters in their proper order which were derlved from ths approptiate posiilon within G,
Prompl for user 1o continue.

Thia Is the laps write routine.

A FOR-NEXT loop with STEP variatlon. J assumes five values {0, 3,8, 0,12}

Three “rows” of G§ are writien sach ol the five 1imes the program passes through this
statamant.

End of loap.

Since there are sixtean rows in GS, the last row |s printed separately. This division of labar
was selected in order Lo avoid restrictions In record length in line 770.

Option to return to GRAPHICS MODE or EXIT is oftered and tested,

TAPE LOAD routine.

Prompt lor user to prepare tapsa recorder

Tope read construcied according 1o lnpa write routing ol lines T80 - 790,

A double loop. The outer loop Index |8 L and ranges from 0 10 15 the Inner loop Index I8 M
and ranges from 0 1o B3

GS |8 unpacked and restored In G,
The unpacked symbol is placed in video diaplay memory and appears on soresn. The POKE
statemant s similar 10 lines 400 and 600,
Return lo GRAPHICS MODE
The ALPHANUMERIC MODE rouftine.
Displays position arrow on screen. D never changes In alphanumeric Mode. See line 400.
fd scan.
Places ASCI characier of AS inlo E,
il CLEAR key was . reiurn 1o end of loop in GRAPHICS MODE afier reinitisting E
Place ASCIl coda for aiphanumeric characier (E} In siored Image ol scraen (G{l)).
Entar code for alphanumeric charactar (G(1)) into video screan location (1 * 15380). Tnis lums
on soreen at location |. Compara (o lines 980, 920, 600, 400
“Wrap-around" and updaiing routine. The logic and construction Ia identlliad to lines 610 -

B850,
RAesel AS to Alphanumaeric Mode Indicator gnd retumn 1o GRAHICS Mode af line 530,
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EPIC MICROCOMPUTER GAMES

Ax Captain of the starship Enrerprise, your mission is to
destroy the Klingon battecruisers which have imisded
Feduration spece—before their planned attack upon
Starfiest HQ!

You have phasers 1o blast the
anemy from the void, and a
compliment of photon tor-
pedoes which can destroy
anything in thair paths, Several
Starbases are available for re-
fueling and replenishment. . .
but watch out for the fickle
Romulans, who attack unex-
pectedly using cloaking devices!

A mough, enjoyable game, using excellent graphics.
Live Long and Prosper—but keep you shislds up!!)
Available on cessette for 58.98

CYBERNAUTICS

CHESS * BACKGAMMON

'RS—-80
TRS-8U

NEW MACHINE LANGUAGE GAMES!
I-CHESS For I8N Lewal [f

Play bhe slnssis goss of (S wsieg the TR graphine.  Tevee
lo=ala alf dlﬂ'lmll, I.ql i ais lovala of "lowk dessd”) greaiis
u shal lerging pee For sll.  Alphe-lsis pruning e sees eiing
wre sy leped to bess respares Lisms e e sinime TP e
ulleve v beard Lo bs arovged o deetred  Flave all ssves

ivmlisding CASTLIMG weel EH FASSANT sopturws. Mosbered squerss
siaplify swes irpa.  Possibly the fariest soed wirciesy shees
e e L LIRS

BACK-4R For I8 Lewel [}

b superier spporeet shich sshes ssteraies e of the TRE-08
grhies to displey & megulatier otple BADKGANMIN fmerd of
wewivaled penlivy o elerity-ireluding the dinel  HALE-40
COUELES o i stonde o geod chomos of simningehash it esally

denal Every Festurs of o ceguisvien BACKGAMMON soteh e
i | et g asse scoesl LIF

OR. CHIPS For I8K Level Il

A Vo ot g bosed = the Fossws “O0CTDR" el “ELITIR"
progrees.  Siaply "TAET lee. "TTPE™) te per compote—L CHIPS
wil] emlyos por sedomne wal “THE" lwok e poc syl
Al b . HIPE respeesss sbould =t be tohes serimsly, b=
e the Linimete computes irtrmdusties For vhe Temily o=
Frionde-arnd o soper *ss—erswlimaliet” s peb el LS

-ty Dave Sparks

lommidiate shipeent by Firet closs mail = Tewes res. = 52
D by wnil o phawa (VIEA, Hosterlharpgs scseprsdl Froms

Ihe Softwore Aseociotion
P.0, Box SH3ES
Tewss 77058

Prsna  [7130 ME2-08E03

Howietor,

FOR THE TRS-80@ (LEVEL Il, 16K) . . RECAEATIONAL T

TREK?B &

“TAIPAN i so intrigiing that | plaved For over aix
hosiry whan | first recaived a copy, ™

Aaman Zemorn

" TAIPRAN

You're on the wild and woolly China Coast of the
1860's. Newly arrived, you sre up to your neck in debt
o Hang Kong's Tried underworld.

With your borrowed monwey, you've
invested In one small ship, With
that, & bit of capital, lots of -4
detsrmination, and no soruples . ll
at all, you're prepared o pay 1

bribes, battle pirates, and
brave the wi-fung storme

This exciting and challenging game will thrust you into a
werld long {and thankfully !} gone,

As tha ancient Chinese curse states, “May you Hve in in-
teresting times. ™

Available on cassetta for $8.08 ~by Art Canfil

Pastpaid in the US, Calilornia residents
scdd appropeiate 5% or BWN salun tax,
DEALERA INQOUIRES WELCOME!

MORE!

NEWLY avall aBl £y
1000 MILES

GAMESETTE 1
Lawsi 1] games!

Four qusiity

$11.98 COnly $11.98

vl BOX LOk3e
SAN FRANCISCO, £4 LiL0

1- W
LIGHT-PEN trs-s0

PLUDS RIGHT INI Exclusive design moludes two sample
programs and complate documentation so yol can write
your own programs in Basic. Long lite fram standard

Bvall battery A bhargain at only $24.98!

PRAACTICAL APPLICATIONS™ (415) 5T3-4217
Posi Office Box 4129, Foster City, CA 94404

Please send me ___ TRHS-BO Light Pens
{$24 85 sach enclosed. Calil. residents add tax)
Send your catalogs

Name___

Addrass

TRE-A0 (0 rmdumprk of Tansy Coep

] City 3 State_______TZlp




SPECIAL BONUS

The following 16 pages contain a
reprint of 80-NW, Vol | No 1. It is a
photo copy of the original, so that all
those badly spelled words are still
there. Only a couple of advertisements
have been changed (there were only 3l)
to bring them more up to date.

At that time, we had no Idea as to
reaction to such a publication, so only
about 500 coples of the first Issue were
printed. Lest all you hearty pioneers
who ventured forth with us feel shor-
ted, rest assured you also have the fir-
st Issue free. Your subscriptions have
been changed so that you get 7 for the
price of 6. Lets say it Is just our way of
showing appreciation for your faith Iin
80-US.

You are probably wondering why the
editorial page In Issue 1 was signed
“Irv”, Let me explain: My full name is
Irvin Mike Schmidt and | will answer to
Irv, Mike or Hey-U.

“Andy’” the Androld was missing
from that first issue, being no more

than a gleam In Leo C's eye. He came*
roaring In on the very next issue
though, and has been a force ever sin-
ce, as well as a trade-mark and mascol.

So we have come up a few degrees
since then, even have people with
degrees writing regular columns now.
There are Dr, Livingston, Dr Bahn and
Dr Pllgrim (yesl bet you didn't know
that Phil Pilgrim has a PhD In Com-
puter Science. But you have probably
figured out that he Is the driving force
behind Discovery Bay Software.) Dr
Bahn, starting with this Issue, Is our
“Anatomy of the Program” Doctor (he
also does post mortems). Me? Oh yes, |
have a few degrees too, 58.6 as a mat-
ter of fact, from Fahrenheit. And, In
response to many Inquiries, | learned
to be an editor by watching Lou Grant
onTV.

There have been changes, and
probably more to come. The addition
of color to the cover in Jul-Aug 79 was
a welcome change.

At any rate, for all of you who have
requested Vol Il No 1, hereitis... Mike

EXCLUSIVE OR FUNCTION for Level I and II

Discovered by Robert A Hood, Bremerton, Washington

In addition to the +
logical operators, the

can easily be verified

follows.

An exclusive OR is one in which any one (and only one)
produces a true output.
wherein any combination of input

condition

the normal OR function,

{for OR) and the * (for AND)
= (minus sign) is also a logical
operator which means "OR BUT NOT BOTH" (exclusive OR). This
by using the short program which

This is in contrast to

conditions may produce a true output.

10 INPUT"ENTER A & B";A,B
20 IF (A=1) - (B=2) THEN 100

30 PRINT:PRINT"A<>] & B<>2 OR A=1 & B=2"

40 END
100 PRINT:PRINT"A=1 OR B=2

Although

BUT NOT BOTH!"

the Level II BASIC Reference Manual mentions

AND, OR and NOT as logical operators, this one ought to be

just as useful.

It is interesting to note that when three arguments are

presented
THEN 100
that when vyou input

(input A,B,C in line 10 and IF (A=1)=(B=2)-(C=3)
in line 20), it acts as with two arguments except
1,2,3 it takes the "THEN 100" route.

80-US Journal Sep/Oct 79
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MILLER MICROCOMPUTER SERVICES OFFERS PROFESSIONAL AND HOBBYIST
SUPPORT FOR YOUR TRS-80 MICROCOMPUTER

THE LIDRANY 100 100LE oeograms on § lepes, wih MMEFORTH: A wary professionsl verson of i fasl snd powsmul
Wi, sdunslion, gamne A graphcs DR T Innguags, apscilically wiitten for THE-80, includes |Inlroduciony
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©o INFINITE BASIC e

RELOCATABLE MODULES FOR THE TRS LEVEL Il AND DOS SYSTEMS
LOAD ANY OR ALL MODULES. FOR $49.95 THE CORE PACKAGE INCLUDES:

20 MATRIX PACKAGE == oo STRING PACKAGE =¢
Over 30 BASIC commands including: Ovar 40 BASIC commands including:

a Malinis Aead, inverss, Transposa, and ldentity 2o Left and righi justily, runcate, iotate Text (ustilication
Simultaneoun Equatione ! String cantering

@ Add, Sublract, or Mulliply Soalam, Weciors, or Muif oc Deialo or insert subsiring Pack mirings. Conhvert 10 uboe!
dimension arrays!|| o Wl CABE

ao Dynamically Reshapes, Expand, Dolete Arrays, Change o0 Tranainio characinre, Feverae siimge Yoty funciion
ATTRYS [0 mid-program Mumbe: of occutrsncen

oo Copy MiTey oMMAanie. B31 ATTRYE 10 BoRlar, pero nrrays 20 Masked siiing searches (0 simple o aray variables
micve arrEys Encrypl of dectypl sinngs

 Tape sirey "ead snd wille lnoluding string arvays = F'mﬂpr“:"" r:;rn preas characinr sirmg arrwys 106 Dito or

was per character
I FOR $29.95 more get the == BUSINESS PACKAGE = 20 AND the lamous RACET meahine lenguage SORTS. Muiti

o Eliminate round-ofl error! | Multiple precinion packed Ky multivarinbie sra steing Sor 1000 slaments in 9 sec’
decimal srithmelic 127-digll max. accuracy FUTURE == ADD-ON PACKAGES 2= will Include

o Bi f tad |
S aTr T T ATEAPD: HARE e, se STATISTICS a< INPUTIOUTPUT s GRAPHICS =

oo Aytomatic prge headingn, lootinga. and pugination Atin; TRS Add-On OEM's: Wa can suppor! your special
Includes Inrced end-al- hardware add-ans with direct BABIC commands

ot Automatic haah tor recond ratreval! | And mone far your Syatem Houses Wa Hoanas Systam House usags of
profonsional packnges a¢ |NFINITE BASIC oo modules

COMMAND PROCESSOR ‘COMPROC tor 519,88 (DOS oniy)
Exisnd DOS AUTO command 10 pariamm muliiple siegs sdfe ol rhl‘r-up OF @5 4 URE SoTImand, Chack, YISA, MIC C.0.0.
Exacule & script consinling ol & seguence of commands or date from a BASIC cammand file Calit reuldents add 8%
REMODEL + PROLOAD for 534,98 (Spacity 18, 32, or 48K version) g - 2

AEnumbe any section al & program, program segmants, DEiote program lines

inclisdes maching languegs |n-memory sorls compansion and slnng hangdling
COFY SYSTEM TAPES with ‘COPSYS' far $14.88 (Nan-DOS)

BO-US Joumal Eep/Oct 79

Combina programa with renumber and merge. Losd ar sees any porllon of program from 1ape .ﬂi‘ﬁ?ﬂﬁ% J
DISK SORT PROGRAM ‘DOSORT lor 534,95 (Specily 32 ar 48K, minimum 2 disk system) |'
SORTIMERGE rultl-dinksl e sequential files Multipin varabhes and koys HkI:ET COMPUTES

702 Paimdale, Orange CA 926635




s e LR S SR O L DR M R L BT
mmmMWMwmm : m“_mwnmmmwwm m“mm mmm ﬂdm m_wmmmmmmmw.m g mmmw

mmemnm mmm.m =1 ﬂmnm mm mmmmmmmmw 251! Iy
mmmmmm”-_ M_ T mwa | : ] m,ﬂHMMWMMMMNfumm 13}t
gl ikt St bl
“mmMMmmmum. m_n_mmd“_mmmmMmmmm mwmm mmmmmmmmmmmmm dumm : ﬂmm

§ mwum".m. R L T H H T
m mmwmm_ 1 it
352 mm SEscaic - mnm m....... Mmm % :
m Mmmmmm i I nmwwmmmmmm&mwmmmmwmmmwm i
S HEH 2iczas8 1 Hr Bags:gieofl F §i

§ o3 mun.m..m”n wmmmm mu.m m-u Mm.m.mwmmﬂm-nm
i

1L R LR T L TH T L
; mmmmnm mw_ hE _Em ,mm“ﬂmﬁwmu _m_
; Lm RHREARL e et
B mww i mmmmm : _m_u. 2 _mmmmmmm m. 1t
[} il il e
Teg ies .-. =k

i _wm: m_ HEHH ma_ ﬂm mmmwmm i ___

80-US Journal Sep/Oct 79



OF
THE

FROM
THE
ToP

&

Solutions to problems in last
issue: The first was to build a
subroutine which will put "n"
(where n is between 0 and 255)
characters on the screen. Assume
that when the subroutine is CALL-
ed, the operating registers cont-
ain the following information:
A contains the ASCI1I character to
be put on the screen. HL has the
starting address of n characters
in the video memory. B has the
number of characters to be print-

ed on the screen. Here 1is a
solution:
SUBENT PUOSH HL
PUSH BC
PUSH AF
LOOP LD (HL) ,A;loads A to (HL)

INC HL;next mem loaction
DINZ LOOP;do again if
BC<>0

POP AF

POP BC

POP HL

RET
The next project was to build a
main program to use the above
subroutine to print 15 "A"'s at
137 "B"'s at 3C60 and 36
The solution:
A,047H ; ASCII A
B,00FH ; 15
HL,3C20H ; start address
SUBENT
A,042H ; ASCII B
B,089H ; 137
HL,3C60 ; start address
SUBENT
A,05AH
B, 024H
HL,3E20H
CALL SUBENT
Saving the A, B, H and L
by pushing them onto
when you enter SUBENT
is not necessary in the above
since you don't
what happens to those registers
in the subroutine.

80-US Joumal Sep/Oct 79

ASCII %
36
1 start address

5EEEEEEREES

STACK

T. Rosenbaum
Technical Editor
‘' *t, we were to predict what
£k ollowing section of code
wii do:
ADDRESS
7000 CALL 7003
7003 CALL 7000

The contents of SP are 0000,

At first blush, you would expect
the program to get hung up, just
looking back and forth between
7003H and 7000H. This is exactly
what would happen if the code
contained JUMPS instead of CALLS.
Remember, every time you execute
a CALL, the return address is
PUSHed onto the stack. So, the
stack will start growing down-
ward as the CALLs are executed
until the stack gets to 7003 when
the routine will be destroyed by
the stack and will bomb!

Now, on to a new area. I will
now assume you are an ungualified
expert on the care and use of the
stack - ready to sally forth and
conquer windmills with neat sub-
routines. But, before you don
your armour, there is still more
ground work to cover. The logical
arithmetic, bit manipulation,
shift and I/0 instructions must
be covered.

In order to understand the
arithmetic operations, one must
first learn the conventions for
negative and positive numbers
which the 280 uses. The positive
numbers are straightforward, but
the negative numbers are a little
tougher to figure out.

In most number systems sub-
traction can be performed by
forming the complement (or in-
verse) of the subtrahend and
adding it to the minuend. In the
decimal number system the inverse
is called the 10's complement and
is formed by subtracting an n
(continued on page 41) m})}::



EXPERIENCE

David S. Ripplinger, Osseo, MN

PROLOG

Every novice programmer can expect to taste
the joy of a successful effort, and the bitter
disappointment of an error which defias correc-
tion. Such is the case | am about 1o relate!

The oy came in finding a fine program in a
hobby magazine, which has real value in the
small business we operate. The program was a
“Check Register Accuunllng System'’,
published Iin PERSONAL OMPUTING
magazine. Actually the “System™ of programs
consists of a series of & doren which
allow the user to input normal checking account
data. and print out a wide variety ol formatted
reports.

MNow, this novice s no dummy! The series was
carelully studied to determine the dialect of
BASIC used. and he was convinced that with the
help of Dr Lien's book “THE BASIC HAND-
BOOK"” the programs could esasily be written in
TRS 80 Disk Basic.

THE EFFORT

After finishing the day's dutles, the avenings
wera spent at the keyboard, happlly converting
the written page to magnatic memaory. Evary line
was double checked. Every conversion of dialog
was carefully documented with REMARKS and
other pertinent notes. The structure of the
program I8 such that each program “CALLS"
another program In the chain from disk, After
each program had been inspected and approved,
the command was given to SAVE the program:

SAVE“CRAS-RS"” was used 1o save the Routine
Selection.

SAVE"CRAS-PAD"” was used to save the Per
sonal Account.

SAVE"CRAS-BAD" was used to save the
Business Account elc.

Not trusting the fragile disk media, a backup
copy was mada of each disk.

word. Fanlastie. Any GENERAL LEDGER Waintming plus abilfty copy of

prepared a baiance shes! manuaily |  cpmpiste finencial information on individusl empicyes records and

will have & slight hear! murmur Upon | asighstie Generates hard copy of $10r88 25 eMPICYSE DOV Cossette

using the Accouniing Pack. It s Trial Baiance, |ncome Sistement | $45 00
Iml-hr-lhﬂ (with percentages), Baiance Shes! :

BN | would say the Accounting Peck |  and  Check  Journal.  Incluces BA. sliows managemant to have

in usetul and could justity Ihe price of | commanas o sdit dais, closs ol available o them information for

A PET unio itsell for any small | year end sccounts and deblt-credil financial planning decisions utliizing

) - warification ratio and growih analtysis

Raview in BEST OF PET GAZETTE R —— - ¢ n i . 0.0
| PAYROLL— Compules FICA,

APZ has all the features of AP plus]l Federal State tazes. State ls

up o 250 wniries per period, Menu,|  calculaled on perceniage of grose




THE STING

Finally the dawn of doom arrived! Just as an
evaning session began, It was realizd thal this
final evening of preciously scheduled “free
time" would produce the results, hopefully a per-
fect RUN! Belore antering the last program it
was decided to scan all the programs to search
for errors with fresh eyes -

Command: LOAD"CRAS-RS"

RESPONSE: not found

Command: CMD"S"

RESPONSE: DOS READY

Command: DIR:0

RESPONSE: DIRECTORY - DRIVE O
CRAS

What? No program named CRAS-RS exisitsll A
quick return to Basic and LOAD"CRAS" proved
that the program was the last one entered from
the keyboard.

THE REASON
As we all now know, the fllename will fruncate
anything to the right of a non-alphanumeric

character, leaving only the left portion. In this
case, each program was saved with the same
prefix, hence each SAVE command actually
dnun-mdl the previous program by overwriting
it

THE FIX

It I8 now this programmer's practice to
ALWAYS make a copy or two on Tape. But don't
forgs. the CMD"T" & CMD"R" to stop and restart
the clock.

THE RULE

The |onger the program, the more precious the
tima, thean the more valuable the “Insurance”
gained by making a tape copy of the program,
regardless of the inconvenience of walching the
tape counter click off those minutes!|

Meantime, | am still back on page 1 on the
CRAS program, and anxious to see It run,
(Editors note: Mr Ripplinger stated he would like
to correspond with anyone who has successtully
done the CRAS program. He can be reached at
“The Track of the Woll Co.”, PO Box Y, Osseo,
Minnesola 55369/812 565-9200)

SOMETHING DIFFERENT?

Ready for somathing really different in TRS-80" software? PHASE B0 brings you unique thoroughly

tested LEVEL I programs like —

ADULT GAMES - STRIP DICE Is an exciting
party game for 2 to 6 adults of both sexas with a
unique graphic display of rolling dice. A good
memory really pays off in STRIP CONCEN-
TRATION for 2 players. Both 4K games are
supplied on a single cassette for only $8.95.

TENNIS-80 - At last, the fast paced action of
those “TV" tennis games is yours on your TRS-
B0 without any additional hardware. Five levals
of play and a practice mode are included in this
4K game flor anly $8.95.

SUPERBUG - A single player 4K game which
uses fantastic graphic displays of two “bugs”
and a rolling die as you race against the
computer to finish your “bug” first. Only §5.95.

AUTO-GRAPHICS - Lets you quickly create
complex graphic displays with simple (nter-
active commands and instant visual feedback,
There is no need to know the “POKE" graphic
codes. You can draw lines and boxes, fill areas
with graphic or ASCH characters, reverse
graphic characters, and perform other functions
using easy row-column addressing The entire
screen is available for the display and you can
save all or any portion of iton tape. You can than
read and re-display it using AUTO-GRAPHICS
or simple subroutines (included) in your own
programs. AUTO-GRAPHICS runs in 4K and Is
only $14.95 including complele Instructions.

TERMS: All tapes are LEVEL II and are sent
postpaid an  guaranteed loadable. Texas
residents add 5% sales tax. Allow 3 weeks for
delivary. Send chack with order to:

PHASE-B0, P.O. Box 2177, Richardson, TX 75080

“THE-B0 & & regiiierod fimdensis o et SHacs
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Tacoma, WA

Our school has had a computer programming
course based on microprocessors for the past
filve years. We have evolved from the Olivatt|
PB02 to a Monroe 1880, and now, to 5 TRS.80
Level Il machines.

We flind the TRSB80 to be an excellant
machine for high school Instruction, The Lavel 1]
varsion was chosen for a number ol reasons:
The language is mora transferrabla 1o ather tar-
minals which the studenis may usa, tha axian-
ded mathematical routines available and (he
editing leatures,

The computars are in constant use for about
five hours each day. Thaere have been no break-
downs. All cassells recorders have been
modified so thal the Hi-Lo switch acis as a
remote plug, avoiding the need to plug and un-
plug cables,

During the past term, 100 students took In-
troductory Computer Programming and 10 took
Advanced Programming. We feel that a
student/machine ratio ol 4/ is besi lor a class
Currently we are working on a 8/1 ratio, which is
too high. The introductory course lasts 13 weeks,
and Is designed as follows:

WEEK 1 - RUN, LIST, CLOAD, CSAVE, PRINT AB
PRINTA; INPUT Variables S

ASSIGNMENT - Print out a 4 X 4 Magic Square
WEEK 2 - GOTO LET Formulas and Equations
ASSIGNMENT - Compute siugging percentage or
ERA

WEEK 3 - IF_.THEN_ELSE_INT[X) Divisibility
tests_Reading flowcharte

ASSIGNMENT - Determina if & year i3 a leap year,
compute the date of Easter

WEEK 4,5- FOR_NEXT _STEP._Nested loops
ASSIGNMENT - Generate Pythagorean Triples,
Prime numbers

WEEK 6,7 - READ.DATA DIM

TRS-80 IN
EDUCATION

Cam Brown, Bellarmine Preparatory School.

ASSIGNMENT - Sort a data list of numbers or
words

WEEK 8- GOSUB..RETURN..ON..GOTO, RND(X)
ASSIGNMENT - Rounding numbers

WEEK 910 - String tests and commands,
CHR$..ASCII Codes

ASSIGNMENT - Coding and decoding English
phrases

WEEK 1 Video comman-
ds. . SET. . RESET..PRINT TAB..PRINT AT
ASSIGNMENT - Draw a picture

WEEK 12 - Social implications of the “Computar
Revolution

ASSINGMENT - Opinlon paper based on
readings

WEEK 13 - REVIEW
EXAM

This term (1979) we will use the book “Com-
puter Programming In the BASIC Language'', by
Nell Golden. It is a paperback which I8 low priced
and quite readable.

Thea computers have not bean axtansivaly
usad in other classes. Only those who tsach
programming make use ol them. We do make
use of tutorial programs in Chemistry, Statistics
and Trigonometry. We find that 16K is necessary
to develop good routines.

The advanced students work on an indepen-

dent basis, bul the topics covered usually in-
clude a more extensive use ol string commands,
machine language, number bases and detalled
graphics. They are required to wrile programs
which demonstrate the ideas they have in-
vestigated.
{Editors note: Cameron Brown is the Chairman
of the Math Department at Bellarmine Prep, 2300
South Washington St. Tacoma, WA 98405. He Is
willing to discuss mathods, problems etc., with
other interested Educators. He can be reached at
the above address or by calling (208) 752-7701)
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80-US SOFTWARE

Bee Wary with Sound

Brilliant graphics and fantastic sound enhance this challeng-
ing game matching a persistant bee with a cunning spider
in a duel to the death, Leo Christopherson does it again.

Level Il 16K.

$18 35 Fog

Animation with Sound

Android Nim!

The TRS-80's first animated graphics
winner now has more animation and
Sound. by Leo Christopherson Level |l
16K $1495

Popd

Litetwo!

Conways game of life al an astounding
100 generations per minute. Plus Leo C's
animated “talking™ creatures playing the
“Battle of Life” in one 16K, Level |
Program $1495

PPd.

Snake Egg!

This varsion of “21" with talking snakes,

will keep you anthralled for some time.

by Leo Christopherson §$14 85
Ppd.

Cubes!

Gives the solution 1o “instant Insanity™

*or numbared blocks. Watch 1(he

computer try all possible combinations
$895
Ppd

Special! The original Android Nim while
they last! The first TRS-80 animated

graphics game SEDD
Ppd

Library 100

From The Bottom Shell - 100 assorted

programs - Finance, Education, Games,

Home, Graphic $40.50
Ppd.

Systems Extensions (128 pages)

A unique publication which provides you
with a source of supply for over 300
products applicable 1o all computers. Plus
specific points of programming inleres!
for TRS-80 users. Includes 50¢ postage &
handling. $150

Use Software Order card in centerfold

Deatar inguiries Invited

80-US JOURNAL
P.O.Box 7112
Tacoma, Wa. 98407
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SYSTEM/COMMAND

Pl Prigrim

APPENDING STATEMENTS UuSING CLOAD

llll.l-lllll'lllvbillliﬁ..ﬁi.qt.tv&l'ln---lii

Alter doing & lof of progiamming. the  pointer 1o point 1o the end ol ihe
BASIC programmas usually finds himeell  program, Levsi || BASIC can be “fooked
imying the sams subroutings o @it indo thinking” thers's ro program there.
ferent programa over and over Wouldn't  In addilion. any SIAeTeNTS SUDSSGUEN
il be nice to write each one once, save iy CLOADed will begin whars the hesd
tham ail in & cassatie “libmry”, and just  pointer pointe: namely, alter the end of
load one o seversl in1o & Progrem whan  the hidden of “cowered” program. |1, af-
neaded? Unfortunately lor Livel Il users,  tor loading these additional lines, the
the CLOAD command doesn’t silow for  head pointer is resiomd o ife onginad
appending shor sections of program in-  valua, the old program “resppears” . but
to one long one. Instesd, it wipes oul the  with the new lines appended
sximni progrem, covering i1 up with the This is ihe lechnigue used by the
new one. Fortunately, there's & wey 10 program listed in Figure 2. It links into
get around that iimitalion, as shown  Ihe display calling sequence and s ac
hare tvated by PRINTIng eliher ChRS{1) or

mw . Thin shows how & CHRSO). CHAR() covers the current

program s out n and displays a grophic indicator

“coverad” program., else EROMOIOUS
ehaor might resutt

To use the program shown, enterd if in
1o the EdinorAssembler assembDie it
make a SYSTEM taps, and Dring up
BASIC. For MEMORY SIZET snier 12868
fassuming = 18K machinel Load the
SYSTEM iapa and Ilype /ENTER 1o
expcute the STAAT block and link the
program into the display calling sequen-
ca The proocedure for appending & tape
io the currenl program |s this

PRINT CHRE{1)

CLOAD
PRINT CHASID

This can be mepeamd as often #s

next with & poinfer, & two-byte address  CHRO) tumns ofl the indicator and un- necessary lor sach program ssgmaent
mu-mmmw; covara [ha program, leaving you wani appanded Happy con-
I also a hend it tly CLOADed code 1 L catenating!
pointing to the beginning of the ARMNING: Maks sure all line numbars
pragram, and & tall pointer (s poin in tha appended statementa are higher
ting to the end. By changing the head  than the highest line number In ihe —Phil
Head pointer, Tail pointer.
4fA4 (D 4910
P Line no, | First statement. @
Line no. | Second statement, W
Last statement| #
Figure 1:
Memory layout of a Level 11 BASIC progras,
» B0-US Jourmal Sep/Oct 79



ORG TPODH
START LD HL,(481EH
LD (SDSPLY+1) ,HL
LD HL , RDSPLY
LD (a@g1EM) ,HL
ap 1A1 97
RDSPLY PUSH AF
LD Al
cp c
JR Z,CVR
JR NC,UNCVR
POP AF
SDSPLY CALL $-9
PUSH
LD A,(FLAG)
ol A
Jn Z ,RETURN
LD (3C3FmH) A
JR RETURN
CVR LD A,(FLAG)
OR
JR NZ ,RETURN
PUSH HL
L HL, ( 4@A411)
LD (BSAVE), HL
LD HL, (49F9H)
DEC HL
DEC HL
LD (4@A4H) 1L
pPOP HL
LD A,131
LD }mn} A
LD 3C3FH) A
JR RETURN
UNCVR LD A, (FLAG)
OR A
Jn Z , RETURN
PUSH HL
LD HL, ( BSAVE)
LD (4pALH) 1L
poP HL
XOR A
LD (FLAG ), A
m A_'i L]
LD (3C3FH) A
RETURN POP AF
RET
FLAG DEFB @
BSAVE DEPS 2
END START

;MEM SZ 32689
;:Link into display,

- A W

‘Hack to BASIC,

;Save A nnd flags,
sChy, Is in C,
:Compare w' 1

1=1: Cover program,
;=0: Uncover program,
sRegular character,
:Call display routine,
:Save AF again,

:Get "covered"” flag.
:Zero?

:Yes: Return.

:Put blook in URH corner.
iReturn,

:Get "covered" flag,
:Already covered?
:Yes: Return.

iGet head pointer,
;Save |t

iGet tail pointer,
:Subtract two,

:Put in head pointer.
:fMestore HL,

iGet graphiec blook,
:Set "covered" flag.,
sPut It on screen,
;Return,

:Get "covered" flag.
Covered?

:No: Return,

:Save HL.

:Get old head pointer.
sPut it back.

slestore HL,

iMeset "covered" flag.
:Get a hlank,

iRemove block Trom sorn.
:Hestore A and flags,
tReturn,

t"Covered" flag.

:Save area for head ptr,
tAutostarts @ START.

Figure 2: Source listing for append program,
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HOW THE LEVEL Il INTERPRETER SEES IT

Dick Straw

hummﬂm:MinmLm
Il BASIC Reference Manual you will discover the
MMMMIW1HMHIH
graphics codes, and ASCIl 192 through 255 are
tab codes. And they are. Il you run something
like

PRINT CHR$(200); CHRS${140)

ﬁu'ﬂlﬁl”nmulmﬂ:—
propriately spaces from the left margin ol
your screen. , 128 is a graphics code too
= It just doesn't have any of the six segments of
the graphics matrix set, 30 it comes oul blank.

But that only tells part of the story, because
those same 128 code values are used by the In-
terpreler as spacesaving symbols equivalent to
that list of reserved words on page AN5 ol the
appendix in the manual. Here's how Il works -
and how to see it for yoursall.

When you start typing a line on your
In the usual fashion, each keystroke is duly
recorded in the /0 buffer as its ASCIl code
equivalent. When you push ENTER at the end of
the line, the line you just typed Is interprated
right on the spot - in the bulfer. Each of the
command or instruction words Is converted (o a
single byte equivalent, with values between 128
and 255, Inclusive. Il there was no number at the
beginning of the line, the instructions you Just
entered will be acted upon at once_ I there was a
line number, the whole line is transferred 1o the
text memory location and put into its proper
place

252 66 10 0 153 32 65 44 76 32 S8 32 138 32 65 40 57 a1 0
“E T v

lﬂﬂiﬂtﬂﬂ}IWEud-th1rlmnlpﬂnurnrl

10 DEFINT AL : DIM A®)
20 FORL = 0TO® A(L)=5"L + 2
30 PRINTA (L):NEXTL

Then run It. You get the line of ten numbars
you expacted Now, in command mode, enter

FORZ = 0TO200:?PEEK(17129 + Z);:NEXTZ

| got a string of numbers like the tollowing -
you should too, If you used the same s ing |
did. | will mark some places as | type this, in or
der to refer o them later, so remember that the
undetlining and the letters don't come with the
output.

Most of the numbers here are simply the ASCII
codes for the individual letters and numbers
used In the program - and the punctuation, too,
dm.ﬂmmmwhmnm
will find, for example, that 32 is a space and 58 a
a colon,

First of all, remember that the program had
three lines, numbered 10, 20, and 30. We can see
those line numbers in the parts of the text

E

24 67 20 0 129 32 76 32 213 32 48 32 189 32 57 58 32 65 40
S T E s

G

76 41 213 53 207 76 205 50 0

38 67 30 0 178 65 40 76 41 59

—

1 J B A & ik
EI‘IISTEDHEEUTElﬂﬂlﬂﬂﬂﬂﬂllT]S?ﬂﬁEZ]l}‘!
ET--:-- o & aw " = mw +
-L'l -zu -A.
'Iﬂﬂlﬂ'?ll‘l?u1?!‘!1‘202?1]3203?01204711..‘
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marked B. Il is sasy to see them il you use line
because the n
manner for

53

in-

i
_!;
:

. east significant byte(LSB) firat
and the most significant byte (MSB) next, in two
bytes. For low numbers, the MSB is 2ero and the

The two numbers ahead of the line numbers
are marked B. These, in the same Integer formal,
are the pointers to the nexi line of the program in
the text memory. For axample, 252 66 transiates
to 17148, Since the location of the first number,
252, is 17129, we count over until we reach 17148
and find a 24, the first byte of the pointer to the
third line. The pointer at the beginning of the
third line points to a pair of zeroes, marked with
an M - this means there is no next line, so the
line we were in, in this case line 30, is the last in
the program. Since every line of the program en-
ds with a zero (marked E, above) you can locate
not only the end of each line but the end of the
program as well.

All those othar big numbers in the program I
sell are the funciion codes | referred to earlier,
and you can transiate them either by comparison
with the program itself or by looking them up in
the table of function codes listed thera. The first,
for axample, is 153, the aquivalent of DEFINT.

Following the program itsel! you will find all
the variables that were assigned values In the
program (that is why it was worth while to run it
before the PEEK). You need to know that every
variable has a three-byte “name” thal precedes
each value itsali. The lirsi byte is adigit that both
defines the type of variable and tells how many
value-byles there are. For example, the sequence
2 0 76, marked “L", is the name of the integer
variable L used as an index. The 2 tells you it is
stored in two bytes. The next byte Is the second
symbol in the name, here a zero because we
didn't use a second symbol, Il would be 49, the
ASCI value of 1 1! wa had called the variable L1.
The MSB of the name |8 76, which is ASCH “L",

The nax! ona Is somathing of a surprise &t fir-
st It storts out 4 0 90 - 4 is a single precision
variable that needs four bytes for the valué, and
the name |s Z - the variable used In the command
line to print out the peek was put in here, shoving
the other variables aside. I! a double precision
vafiable wera , Its indicator would be an B.
After the Z valud (the value it had when the prin-
ting command passed It up), we find the array, A,
Its name is that of an infeger, but the next values
are descriptions of the array - two bytes for the
length of the storage string (after the MSB of Its
valus), one byte for the number of dimensions
(hare 1), and two bytes for the number of
locations in sach dimension. There is only one
dimension here, with ten locations ( 0 to 9). Then
come the ten values, two bytes each.

80-US Jourral Sep/Oct 79

String arrays have a header beginning with 3,
meaning three bytes are in storage. Those three
bytes are not its value, obviously, bul indicate
the length of the string in the lirst byte (thus a
limit of 256 characters), and the Integer-format
location of the first character in the string. If you
assign the string value in the ,as in a
print statement, the location pointed to will be in
the program text. If it is a string whose value is
assigned as a variable, || will be found at the and
of the RAM memary,

So there is your whole program, laid out in the
memory of your processor for the interpreter o
read. And you can read it too. | have included the
Hex values for the function codes in the tabie so
that those who get a Hex dump say, from the
RSM-1S monlitor, can transiate |t also. Those
masochists will also need to transiate the ASCI
values of letters and numbers from and into Hex,
of course!

It is also interesting to look at the VO buffer, If
you type in a long command string, such as the
PEEK routine we used io look &t the text
meamory, you will discover that the little program
is still there. The first parts of it will be written
over as the line is shortened by conversion of
the lunctions to thair one-byta codes, and will
end with three zeroes, but after that you can find
the key-by-kiy entries you put in when typing.

You can also Iry this: with your program in
residence and after a PEEK, as we did before, en-
ter NEW, then run the PEEK on the same area
again. You will find that the first two numbers are
zeroes - meaning, sory, no . You wili
also find the variable you used to PEEK written in
there too. Butafterthat, the rest of the program
will be in its original form. You can POKE the
original numbers back into locations 17129 and
17130 and list the program again, with only the
loss of the first line (If it was long enough not to
be overwritten in your playing around),

You can figure out what most of the numbers
between 128 and 255 mean by PEEKIng at them
just as described. But a lol of those numbers
don'l mean anything uniess you have disc basic
You can still see what they maan it you try thg
following:

Enter a short program, say, two lines, like this:

10 A =10
20 PRINT A
You know that the text will be located begin-
ning at location 17129, with the first four bytes
devoled 1o the pointer and line number. So POKE
into 17133 (the lirst byte of the program liseil)
and maybe a couple of others - but be sure nol to
get pas! the end of the line, and than LIST the
Line 10 will be there, and so will the
meanings of the numbers you POKEd in. Most of
them won't run, of course, unless you have disc
running, but the listing will still do the tran-
slating for you.
k)



TRS-80 LEVEL Il FUNCTION CODES

HEX MEANING AR
128 B0 BND 171 AB LSET 214 D6 <
129 81 FOR 172 AC RSET 215 p7 SGN
130 82 RESET 173 AD SAVE 216 DB INT
131 83 SET 174 AE SYSTEM 217 D9 AaBS
132 B4 cLs 175 AF LPRINT 21B DA FRE
133 85 oMD 176 B0 DEP 219 DB INP
134 86 RANDOM 177 B1 POKE 220 pc Ppos
135 87 NEXT 178 B2 PRINT 221 DD S8QR
136 88 DATA 179 B3 CONT 222 DE RND
137 B9 I1NMPUT 180 B4 LIST 223 DF 1OG
138 BA DI 181 B5 LLIST 224 E0 EXP
139 8B READ 182 B6 DELETE 225 BE1 cCos
140 8C LBT 183 B7 AUTO 226 E2 SIN
141 8D GOTO 184 BB CLEAR 227 E3 TAN
142 BE RUN IB5 B9 CLOAD 228 B4 ATN
143 8F IF 186 BA CSAVE 229 BE5 PEEK
144 90 RESTORE 187 BB NEW 230 E6 CVI
145 91 Gosur 188 BC TAB( 231 B7 cCvs
146 92 RETURN 189 BD TO 232 E8 CVD
147 931 REM 190 BE FN 233 E9 EOF
148 294 sTOP 191 BF USING 234 EA LOC
149 95 ELSE 192 CO VARPTR 235 EB LOF
150 96 7TRON 193 1 USR 236 BC MKI$
159 97 TROFF 194 C2 ERL 237 ED MKS$
152 98 DEFSTR 195 C3 ERR 238 EE MKD$
153 99 DEPINT 196 C4 STRINGS 239 EF CINT
154 9A DEFSNG 197 C5 INSTR 240 FO CSNG
155 98 DEFDBL 198 C6 POINT 241 F1 DCBL
156 9C LIKE 199 ¢7 TIMES 242 F2 FIX
157 9p EDIT 200 C8 MEM 243 F3 LEN
158 98 ERROR 201 C9 INKEYS 244 F4 STRS
159 9F RESUME 202 CA THEN 245 F5 VAL
160 A0 OQuUT 203 CB NOT 246 F& ASC
161 AY oON 204 CC STEP 247 P7 CHR$
162 A2 OPEN 205 CD + 248 F8 LEFTS
163 A3 FIELD 206 cg - 249 F9 RIGHTS$
164 A4 GET 207 cr * 250 FA MID$
165 A5 PUT 208 po / 251 FB
166 A6 CLOSE 209 p1 ¢ 252 FC
167 A7 LOAD 210 D2 AND 253 FD
168 A8 MERGE 211 D3 OR 254 FE
169 A9 MNAME 212 p4 > 255 FF 1ISBA




Add SOUND)))))
to Your Computer

With TBEEP™ A low cost audio alert)

AT LAST — waste no more time staring at your maonitor
during long norts, searches or saves, Leave your computer,
knowing TBEEP s doing the watching snd will beep
you whaen an entry prompt of an arror occurs,

& inwumile in meondy

® Clane, distinctive tons
® Faguires § volt battery
inmhﬂ-lﬂdhﬂuﬂhﬁ‘

Worls with TRS—80 LV || / Disk or any R5-232 port.
Usse with games and hundreds of other applicmions.
SUMMER SPECIAL $17.95

rﬂ-—--ﬂﬂEﬂjlFEHHEEMETEE'--ﬁ\

% TRS-B0™ %
CASSETTE RELAY STICKING? GET TBUFFI™
§TOP YOUR MICROWELDING BLUES . . . An instant
and permanent fix the tize of an jce cube,
[Specity maka and model of recorder) SPECIAL $7.95

Sond eheck or money orie 1o WEB ASSOCIATES
Cowider bngguiries Dl P.0O.Box B0-C

Fhone Crders Mantovia, CA 81016

h T4 GEEEIAE

i
{Calik Apsidonis add 8% Ia:l)

DISK DRIVE WOES? PRINTER INTERACTIONT
MEMORY LOSS? ERAATIC OPERATION?
DON'T BLAME THE SOFTWARE!

-t

Power Line Spiked, Surges & Hinsh eould be the culprit
Flopphs, printmr, memony B pocessor afen invmract!
Dut unigue ISOLATORS eliminate soquiprmen | inmmaction
AND curb demmging Power Line Spikes, Surges and Hash.
*IBOLATOR |1IS0-1A) 3 Hitme inolsted 3-prong socken;
ltegral Surgs/Spilie Suppression. 16756 W Maximam load,
*ISOLATOR (150-2) 2 liier inolamd J-prong sochkel bl
16 socken total); inmgral Spiloe/Sur ge Suppression.
1B75 W Max losd, 1 W sither bank . . . . LUK
*|SOLATOR (1S0-4CH/-2CA) 16 A Chreult Brke $57.95
*|SOLATOR 1801 CBS/- 2CAS] Bric-swich/liw $62.95
*SUPPAESSOR/FILTER (SFK-33) three 3-prong sockets
1250 Wart Maximum load |, . . - . . . - i
*SLPPRESSOR/FILTER (SFK-31) skt
PFHONE ORDERS 1-817-855-1632

bept. §. -LI5 :

[Z7 Electronic Specialists, Inc.

111 Sogih Mg Sresl. Meioh. Mesy 01700

VIEW- (continued from page 31V
digit number from 10%. Example:
100 10000
44 7638
56 2362 <-~ 10's Complement

Now suppose you want to perforu
the subtractions:

55 9747
-44 -763H

5000
7638

Instead of using the conventional

borrow-subtract method, let's a
the 10's complement.
55 9747 5000
+56 2362 2362
111 12709 7362
-100 =10000
11 2109
In the first two cases, the most
significant digit (MSD) is a one
and must be dropped to account

for the 10 borrowed in the comp-—
lementing process. In the third
case the minuend was smaller than
the subtrahend so the result 1is
negative, indicated by the lack
of a one in the MSD position. In
order to find the correct answer
the sum must be complemented and
a negative gsign assigned to the

answer .
10000
2638
So, -2638 is the correct answer.
You may say that this is all
fine and good, but how does it

help understand %80 machine lang-
uage? Well, it just so happens
that the Z80 uses 2's complement
numbers as negative numbers. You
only get three guesses (and the
first two don't count) on how Eto
form the 2's complement of a bin-
ary number. The 2'2 complement
of a binary number is formed by
subtracting the n bit number from

zll-
100000 1000000 2 N
10110 111011
01010 nnnini 2's comnl
(continued on page 4131) =====23

B0-US Jourmal Sep/Oct 79 L L



John Strager, CPA
Computing
Uatatiase Mansgemani

Wi all probuably have seversl programs puter The manager is & program which
1o do some mind of busingas applicalion lakes care of opening the random lile

&E ouf owr. while olhers may be and fisiding the various werighiss The
adagiations of other programa Esch in database manage: will handie Those fun
s Cwh way may B pust the theng for a cClions and maks them nvisibls 1o the
oeriain job, bot as lime goes on you e
protabtiy tind yourse!! Iyping the same One such database manage: i3 the
o similer information ;mic mom Than RADEX 10, produced ty the Intemational
pu! one of Hose programa. Jemeiry Guild tnc . 589 Morth Mourtan
One ol the answers 1o his Awve. Suite B Uptand, Californis 91788
profiferation of wvarious end sundry Thhm-huwmhﬂ-n
Programs i3 2 Databess A dstsbase s englisn. The firsl statenent asks for a
simpty & fi containing ALL the inlor ke name Then it asks you 1o define the
mation you will need n aOdWion (o lelds of your liie and asks for the
nams, sddrean. city, state and rp code. hd?.ﬂﬂuﬂﬁﬁmlﬂ
¥ou may have information conceming sach of the flelds so that it can creats

rejuirnd anolhes ulility mary e

manage: and create the type ol report
you wamt. Fo! imstance, you could hve
the report section generate malling
Isbein, or you could have it el &l names

The manusl sccompanying the RADEX
70 s ower thirty pages. It delines
PIOQIETTeng  lerns used :

ANOTEON
BASIC

Here are some more calls to Level ||
ROM routines that are usalul lo assem.

bly languags programem and for USKH
routines:

2BAT

prints ail 10x1 pointed to by the
:"im-'w up 1o & X00 or

omce
claars the screen and homes

the cursor

L]

Eeply & characher ‘rom the
myboard it puls the characier
in the A and uses both
tha AF and DE registers

o028

put bufter In Ihe ML regisier
and the maximum number of

starts system inltislization
where “RADIO SHACK LEVEL
1" is prinied

prints the WEMOAY SITE text
&N wirls lor respor .

N jump poind hos Laresi 1 i in
DOs

&00C
& 'Break’ vector normalty, this
can be o a3 oyte in-
mﬁﬂm-muur
your own by hilting the
'‘BREAK kay

1

prints “*7" and allows eniry ns
with the SYSTEM command
1A18

normal entry point for a HEADY
0038

oulpute & DyIE 1o he line prin
ter 'rom the A register. Z ia sei
on axit Il ready Uses AF and
DE

Hulﬂnuhqﬂ-,nuﬂuq
work as expected with a DOS wystem
Indivicual users should Lry Lhem to see
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L]
VIEW - (continued from page 41 )

The procedures for subtracting
numbers is directly analogous to
the 10's complement method for
decimal numbers. A simple method
of obtaining the 2's complement
is to invert each bit and add one

to the result. For the preceed-
ing example:

10110 111011

01001 000100 compl each bit

00001 000001 add 1

01010 000101 2's Compl
" Let's use the 2's complement
to perform the subtraction given
below. The process used will be

a direct parallel to the 10's

complement process explained
earlier.
110107 10071717 001011
111001 0
First, get the 2's complement of
the minuend and add.
110101 100111 001011
000111 111011 010001

0111100 1100010 0011100

The first and third sums have a
zero in the seventh bit position
which means the result is neg-
ative, In order to get the cor-
rect answer the 2's complement of
these two sums must be taken and
a minus sign assigned to the re-
sult to get the correct answer.

000011 1000017
4ol A gl Ly
-000100 100010 =-100100

The results of ZB80 arithmetic
operations are given in 2's comp-
lement. Knowing this, it is help
full to know the decimal equiva-
lent of all the possible values a
one byte signed binary number can

take. The following table gives
these values:

HEX DECIMAL HEX DECIMAL

FF =1 TF +127

FE =2 TE +126

81 =127 01  +1

B0 -128 oo 0

80-US Joumal Sep/Oct 79

Some method of telling the
sign (+ or =) of a signed number
must be used. The convention
which the 280 uses is to assign
the MSB as the sign bit. A Zero
means plus, a one means minus, If
the number is negative, it is in
2's complement form, which means
you must take the 2's complement
of the number to find its true
value., For example, the value of
1000 0000 is not -0, The one in
the MSB means the number is neg-
ative, and the true value of the
number is found by taking the 2's
complement. The correct answer
is -128. Armed with the fore-
going information, can you now
figure out why the Level II logi-
cal TRUE 4is -1 instead of 1? The
hex value of =1 is FF, or binary
1111 1111 all of the bits on as
opposed to the FALSE state which
is 0, all the bits off.

In the following text the par-
ameter s will be referred to in
the operand field of an op code,
such as ADD A,s. The use of s is
shorthand to indicate that s may
be any of the following:

1. ¢ - any of the registers A,B,
c,D,E,H,L

2. n - one hex byte

3. (HL) - the contents of the
memory location whose address
is contained in the HL register
pair.

4. (IX+d4) - the contents of the
memory location whose address
is the value of the IX register
plus 4 (=128 < d < +127)

5. (TIY+d) - gimilar to 4 above.
The shorthand notation ss will
refer to any of the register

pairs BC, DE, HL, SP.

(view will continue next issue
with further discussion of the
index registers, the arithmetic
instructions (both 8 bit and 16
bit) and further projects for
us to work on. Address any in-
quiries to VIEW, PO Box 7112,
Tacoma, WA 98407 )



PHO.GRA” The Second of s Thies part seriss ®xamined 3 program used 10 keep s
Current inventory of any et of stocks
:;ﬂm:;uum That program was named “STOCK
Parl I - STOCK TIELD
Stock Yieid s & hasdy 100l even \
though « will not De used &8 Mmuch s
lhﬂhm-mn“,m 1. Aod awtock charactes mani then the unil cosl price.
80 input curtent markel Drices. along 2 Changs a listing the market price and hinalty the dhvadend
with newly acquired shares, 1o ksep on 3 Change all market prices pas share for the paat yesr. The program
tog of things. Definitely. Stock Yied is tmmﬂlmw ﬂ-u-hﬂ-mmrwh
tactor in deciding whether 1o seil o 1o 5. Deiete a stock percant of return, based on your cosi,
hoig B Quit the program and finally, the percent of return based
mm—ummum on the current market price.
similar to thel of Stock Pro. Again, sach The orogram will ically open s Stock Yield provides you with a quick
stock in automatically numbered, and i) random file nemed *“filg 20 To insert & anatysis. showing all the miums of your
might be well 1o keep your previous stock, start with option 1 Each time a mlmnhmumnl.lmuwmlumrh-m
foul handy when changing speciiic lnﬁhMlhﬂdﬂumwm Il may seem like your lavoriies ba
siocks. you back te the option tatile. paying more when actually they are
This program too, begins by Wmﬂmﬂltlﬂﬂmhw paying less! Only the comparative
rsquasting date . &8 esch  using option 2 You may aimply step  figures will prove It
printodl should be dated to ftacililate itema which need not be
comparisans. Wmlﬂmwlnthlmm Hext isaun, we will prosant the last of
Be sure 1o anawer the “How need to change. See line 260 of the Hummnuuuw-m
tiles"™ gquestion with 15 when this P':Dum Bccount yout income tax brackel, the
o tgram Gption tabis asks “Whai do Our Tems must be typed in lor asch m_nﬂmmnﬂu
You want 10 o7 siock Flm.tt--ntmmn tuaity will net wtien selling & stock

90
100
110

* TOTAL YRLY. DIVIDENDS DIVIDED BY COSTS
* TOTAL YRLY. DIVIDENDS DIVIDED BY MARKET PRICES.
IFLEFTS (TIME$, 2) >* 00" THEN100ELSEINPUT*MONTH OF THIS REPORT" ;
M: IFM<10RM> 1 2THEN60ELSEPOKE 16454 , M
INPUT"DAY" ; D: IFD<10RD>3 1 THEN70ELSEPOKE16453, D
INPUT"YEAR" ; ¥: IFY> 1900 THENY=Y~1900
IFY<O0ORY>255THENSOELSEPOKE16452, ¥
CLEAR999 : DEFDBLA=H, K~2% : OPEN"R" , 1, "FTLE20"
INPUT"WHAT DO YOU WANT TO DO?
1. ADD A STOCK TO THE LIST
2. CHANGE A LISTING
3. CHANGE ALL MARKET PRICES

4. PRINT OUT A COMPLETE LIST
5. DELETE A STOCK
6. QUIT THE PROGRAM
CHOOSE"; A
120 ONAGOTO130 290,300,340,430,450:G0T0110
130 GET1,10F (1) :QC=-1
140 QC=0QC+1 tMT?mm1,25M1’1mA‘m1 [_255,01 t
mt,lﬂ'{‘l]i-'l :0C=0 L
150 mau:muﬂmtw.mmuu
160 H!-“:IJ:-‘?:HI-‘!:D--!:I-IEH]
170 IPN$<""THENPRINTNS,
180 INPUT"NAME OF STOCK"™ ;NS : IFNS$=""THEN180
190 nrm-umnmusm'lu.ll':u,
200 INPUT"UNIT COST OF STOCK" ; U: IPU<0ORU>300THEN220
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210
220
230
240

250

260

270
280

290

300

310

320
330

340
350

360
370

380
390

400
410

420
430

440
450
460

IFM>=0THENPRINTUSING" # ##. 88" 1M,

INPUT"MARKET PRICE IS =";M:IFM<0ORM>300THEN220
IFD>=0THENPRINTUSING"###.88";D,

INPUT"DIVIDENDS FOR ENTIRE YEAR";D:IFD<0ORD>300THEN240

N$=LEFTS$ (N$,9) : CLS: PRINT"STOCK NAME" ,N$:PRINTUSING"UNIT COST
$$444. 84" ;U:PRINTUSING"MARKET PRICE $$###. 44" ;M:PRINTUSING
"DIVIDEND FOR YEAR $$###4.44";D

A$=""; INPUT"DO YOU WANT TO MAKE ANY CORRECTIONS IN THE ABOVE";

A$:A$=LEFTS$ (A$,1) : IFA$="Y"THEN PRINT "AS THE CURRENT MARKET
VALUES ARE DIéPLAfEn, MAKE THE CORRECTIONS. IF YOU WANT TO
KEEP THE VALUE, PRESS ENTER":GOTO0170

IFA$<>"N"THEN 260

LSETN1$=N$:LSETU1$=MKI$ (U*100) : LSETM1$=MKI§ (M*100) :

LSETD1$=MKI$ (D*100) :PUT1,I:G0T0110

INPUT"WHICH STOCK DO YOU WISH TO CHANGE ##";J:I=INT((J=1)/17)+1

:QC=0+16-I*17:GET1,1:GOSUB460:N$=N1$:U=CVI (U1%$)/100;:
D=CVI(D18)/100:M=CVI (M1$)/100:G0TO250

CLS:PRINT"AS THE STOCKS ARE DISPLAYED, ENTER THE CURRENT
MARKET PRICES" :FOR I=1TOLOF (1) :GET1,I:FORI=0TO16:0C=J:
GOSUB460: IFN1$=STRINGS (9,0) ORN1$=STRINGS (9, 32] THEN330
Mi=CVI(M1%$)/100:PRINTNIS$" UNIT$"CVI(U1$)/100"0LD

MARKETS"M! ; : INPUT"NEW MAREET" ;M|

LSETM1$=MKI (Hl*1ﬂ0+.1$
NEXTJ :PUT1, I:NEXTI:GOTO110

LPRINT"VALUES AND YIELDS AS OF ";LEFTS$ (TIMES$,8) :LPRINT" -
LPRINT"ST NAME OF UNIT MARKET DIVIDEND iRE
TURN SRETURN"

LPRINT" §# STOCK COST PRICE FOR YEAR ON

COST ON MKT." :LPRINT" "
FORI=1TOLOF (1) :GET1, I:FORI=0T0O16:QC=J:GOSUB460:
IFN1$=STRINGS (9,0) ORN1$=STRINGS (9,32) THEN400

U=CVI(U1$)/100:M=CV1(M1$)/100:D=CVI(D1%]/100

LPRINTUSING"#¢ ¢ % SEEU.RR SREB.BE FEE.ME #
§.44 4. 44" ; T*1747-16,N18,U,M,D,100*D/U+.001,100*D/M+.001
NEXTJ, I

FORI=1T012:LPRINT" ":NEXT:GOTO110

END

TNPUT"WHICH STOCK DO YOU WANT TO DELETE ##";J:I=INT((J-1)

/17)41:0C=J+16-I*17:GET1,I:GOSUB460:PRINT"DO YOU WANT TO
DELETE" ; N1§: INPUTA$ : AS=LEFTS (A$, 1) : IFA$="Y"THENLSETN1$=

STRINGS (9,32) :PUT1,I:PRINT"STOCK DELETED.":GOTO110
PRINT"STOCK NOT DELETED.":GOTO110

CLOSE : PRINT"GOOD MORNING!" :END

FIELD1,QC*15ASA1$,9ASN1$, 2ASU1$,2ASM1§, 2ASD1 $: RETURN

VALUES AND YIELDS AS OF 04/29/79

ST HAME OF UNIT MARKET DIVIDEND SRETURN SRETURN

#4 STOCK COST PRICE FOR YEAR ON COST ON MKT.
1 AM AIRL $ 9,57 § 13.25 % 0.40 4.18 3.02
2 AM BRAN $ 18.80 $ 48.15 § 2.98 15,85 6.19
3 AEP $ 11391 $ 21.2% ¢ 1.99 16.71 9.37
4 ANH BUS $ 2.18 $ 25.25 $ 0.90 41,29 3.57
5 HaR BLOC $ 9.35 §$ 10.75 % 0.80 B.56 7.44

Figure 1
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Adventure s an incredibly comples,
detailed and lancinating game. Unlike
mosl v Lkle , thate |8 slways &
surprise around the comer. Winning s
quite a challwnge, consequently, sach
slep closer lo winhing glvea onea a
tultilling sense of sccompliatrment

In Adwmirturg. one Laskes the CoOmputer
through e e jcoves, inlands eic)
lecking for treasure You mowe,
TMATIDUMIE ODyectl. N OO everyIhing
=lae Wil beo word :r [= o
For sxampie TAKE LIGHT TOROH
Ome ‘s out what commands work by
trying shatever sounds sshdible.

The program gives you & descrplion
of whare you arm and what you see. Then
you tall the computer whal o do,

Golling treaswre s difticull Often,
ong musl use several olthed objects 1o
Fren find The treasure Y 0w reed 1o S0hee
the serms of probisrm posed by (he obs

Agveriure 1 ano Adveniure 3 oy Scotn
Adgms (Box DS I.mul'm
32750 - $14.95 sach), s superb. In Ad
wventure | you wender through forests
and cavirns liding treasures. In Adven
ture 2. you become B pirete and sall off
10 Tressure Isiand. More sdventures are
currenihy in the msking.

Sorme ussdyl advice may help spesd
yout understanding of the game To
mowe in & direction, (rorfh, up, S9c) jus!
type the lirsl leiter of the! direction
MLES W.LDL To snter places, you must
often use ENTER (s fox suample EN-
TER HALLWAY). This command is
esannlisl 'o getling aroumd

TAKE and DROP are used 10
msnipuleie chjects INVEN gives you an
invantory of all thal you are carylivg
LOOK. followed Dy sn object. will
sormel s Palp you discover secrels

W oM Mound), Sut the e
dersiood 11 as seying TAKE LET,
The program alicws i save a

e —
SHLTOR T pemenves
Al pmpes 11080 sedh. pe casaetie

phss J1 B0 palags & mEnmnng
Clanaia | pwnd | go B
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™ % || BRAND NEW HIGH SPEED PRINTER
Adventure Intematonal Fll YIIII m‘m —

[ 13 coprmr ey poe oy Bt pve—g

m mﬂﬂl”lll_w
“ADVENTURES for the TRS-80*" in less than 60 seconds !

Talked about at NCC ‘79, the Cover Feature
of the August ‘79 CREATIVE COMPUTING,
raved about by B0 SOFTWARE CRITIQUE
and others, ADVENTURE by Scott Adams has
rapidly become a classic, sach ADVENTURE
is a 16K machine langusge program. De
signed for you, the Armchair Adventurer! See
for yoursell what everyone is talking about
and order a copy of Adventure « 1 or « 2 today
from our many fine dealers or order directly
from:

ADVENTURE INTERNATIONAL
Box 3435, Dept. U
Longwood, Florida 32750
(306) 862-6917

Each Adventure, only $14.95, Visa and Mas- BPORMATIMN § SCHIMATE, - :
tercharge accepted, COD prices 10% higher, P ——

Daaler Inguiries Encouraged
e Trademark of Tandy Corp. INTERNATIONAL ELECTROMICS EQUIPMENT CORP.

LEel L R=- PR Tl I
E e -

S| DT (N el Sl e =T R

TRS.80 Quality Software |

AT LAST! QUALITY AT LOWEST PRICES. COMPARE
AND SAVE

ENQIMEERS' TEACMERL! . . . STUDENTY

WORD PROCESSOR ELECTRIC PENGCIL
138 Compilets 100 ptus
fan! stored in diak in cassalle

LOWDET T DO B waCHTel ) s aLE

-“'Dw m!"" D THLS0 derk | ey iom sppmi sp poe bamewis |
et himited by diak Try MTPTOTy e spnnd ol miheny lmgeege shils spbong pabie. e
SOurces given ? 2Ty o Sl T 10 e ruegs o ey

et by D e sk sl g

Lomsmi || Ll prmgpesi s o WS war pms -ww DA =
BrE (. = d e bdd (1 M = doaneis .

e e e T L L L]

Our word processos can be used lor Digges jobe. such
23 manuals Future snhancements include handling maining
fista, Doller pistes. Buy direct and seve DOS required
INVENTORYREPOAT DOS £33

B-digh sipha numenc key for lest random sctees Repaiis
give performance, ordes inka, and lormatted gump

P & starem, we sopgees pou wy Bawty i g

bomad cm cEm W o P comes ol pelpe—t i
- gt - ey w—y e e - — .
o a pmwrbed o el Bk e 8 |

Frlyy ove @ g Las T

MAILING LIST. Fulklunciions. FReport or labels are
ssiected fitsred and sorted in specified order DOS req
5

MSKETTE DATA BASEMEPORT DODS $46
NO user prOgramming Fedguired, 1%

i g din Bemtn =8 Choged il lmgles o
‘-r--‘p--_-l'.---\llrf-—.-l--'.ll#--—-u-. 5 VEumed

= Ry’ Ta asssl 0 Loy w o we b s

Py oy i o ey i A o . s b

- — ] e

-
e T L e [

Wred

KEY RANDOM ACCESS UTWITY DOS 519

MICRO ARCHITECT
96 Dothan Si.
Arlington, MA 02174



TRS-80 Systems
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FULL SCREEN PRINTING IS EASY!

e —
Robert Labenski, West Harttord, CT

Have you jusi upgraded your sysiem fo in
clude a line printer? Are you avoiding the effort
to convert or modify all of your programs 1o use
it? Remember the time it ook 1o gel thal nifty
scroen layoul? Don't dispair, there is an easy
solution

That solution is presented here, and is basad
on the tact that the TRS-80 video regeneration Is
done from memory. It is mapped to locations
15380 1o 168383. Each memory location has a
corresponding position on the display screen.
The Level Il Manual suggesta using POKE in-
structions to speed up graphics bul does not go
Into much detall.

This design is gquite straight forward. Consider
ihis memory as simply an extenion of your
programmable memory. Theralore, by using
PEEKs and POKEs, any program can read the
contént of the screen and mod|ty it

The following routine does |ust that. Il can be
added as a subroutine to any exisiting program
and be used to print the entire content of the
screen (o the printer on demand

STATEMENT COMMENT

10000 Reserve space for sinings and use
intergers tor speed

10010 1o 80 Seiect eacr line to print

10020 to 40 Calculate tralling blanks and don't
prirt them

10050 to 70 Pick up each character lrom the
screean,

10080 Send it to the printer with LPRINT,

The listing of this routine can be printed as a
tesl. Aftar you have lyped in tha program, turn on
the printer, list the program on the screen and
type golo 10000. This is a good way to include
operator responses in listings, since RUN,
READY and all the other commenis will be prin-
e

10000 CLEARSO00:DEFINTA,S,B
10010 FORS=15360TO163BISTEPG4
10020 FORB=S+63T0OS+2STEP-1
10030 IFPEEK(B)<>32THEN10050
10040 NEXTB

10050 A$="":FORA=5TOCB

10060 A$=AS$+CHRS (PEEK(A))
10070 NEXTA

10080 LPRINTAS

10090 NEXTS

10700 RETURN
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SOFTWARE REVIEW
by Georpe Blenk

BEE WARY.

In tha Immorial (717} worda of
Muhammeed Al nee Cassics Clay, “Froat
line & butterfiy, sting ke a bes.” That is
tha mocessary Wirategy for thia new
gama by Leo Cheistopherson Like An
drodd Mim, Life Two, and Snake Egge. n
has both animation and sounad

The geme maiches a bes, which you
aontrol, sgalnat & spider controlled by
the compules You use the armows lo
maws INa boe up, down, lefl, and right,
ang (he apace bar to sting. The objact ia
1o sting 'he apider to dewth bafore i
jumps up and aals you. You can hover al
a sale haight, bul you will get tired and
aventually drop down within rasch of Ihe
spider, It Is also not snough to merely
ating the spider, aa il takes & lucky and
wall placed sting Lo kil i

The animation sets new standards of
guality wen lor Leo Christopherson As
the Dee moves Dack and lorth acroes (he
screen. Nappong e wings, 11 mowes 80
land thad I leeves & luminesend rad
bind 1 wheie you Pees & buTeng sound

from your smpilifisr. The soung s
creaied Uy plugping your caaseile out
put jeck mto BN Budio ampiifer such e
Aadio Shack's $10.95 200 mW audic -
plltier. When the apider s Stung, it goss
nto a parcxysmal dance ol agony n &
daath scene worthy of the worst ham ac
for

I requires luck to win, though akill will
Improve your parceniage After winning
the 1irsl round | played, | never again
achisved batted than & fifty percent kil
Tt

The game |a fun, and sultable for
nearly nll nges. My five year ald son loves
it. while my six year old cannot lolsmte
the low parcentage of success It in the
program | chooss o demonsirale my
compuies 10 peodls who NEVE NEVET e
i btore, untess | @m trytng to convinoe
thawn ihat i i 8 serous business tool. n
whech cane | s @ text editos

The game s strasght foresrd and un
complicated, without & neac fof Com
plicated instructions or slaborale

TRS80 ASSEMBLY LANGUAGE
Progremming Redio Shact
#2-2008 by Willam Barcer Jr

39

Every nOw e then Rmbc Shack has a
wy ol surprising you. Their Lewel |
Manial, aa we all know, wES Supurt The
Edtitee Anammbler pachage and (heir D
Operaling System Manual were Dulstan
ding Mow 1| sppears they (ust may have
gone || sgain In a 224 page soft-covw
book with the {itle “TRS-B0 Assembly
Language Programming ™.

The auihor, William Barden Jr, (The Z.
B0 Microcomputer Handbook, Howard W
Sams & Co - 1978 and How o Buy & Une
Minlcompulers & Migrocompulers,
Howard W Sama & Co - 1676) has done
an axcellant job ol taking a rather dry
technical subiject and pulling soma life
into it

in the book, Mr Barden makes & good
caseé foi warning assembly language
programming by pointing oul the
cieased apesd I provides, and the
My S S

Unliis mosl other books on e sub
jeci, This one starts fromm scradch and
asSucmes pou rom wery litle belors ap
proaching 'he subyect in eddaion. the
boch cowers £ 80 programmng o the

B0-US Jourmal Sep/Oct 79

TRE-B0 point of vew, 30 Exdmples apply
derectiy b0 YOUR masctine
After loohing st the TRS-80 ana I 80
Aschiteciure, he gosa into 2-80 instruc
ticne and sdoressing modes. Although T
BUG '3 used m mos! esamOses e slep
from ihete io using DEBUG o he
Egitost Ansembier m trivial (@2 & erhole
ot sasder than T BUGH
Chapiers § 1hrough 10 are devoted o
programming methods. moring dala
arithrmadic snd compare operations,
lnghisal, it and shilt operations. strings
tabled and 'O operations. There are
plenty ol sxamplas 1o try, and in lac| Mr
Barden ancourhges you 10 use 1his Dook
along with ihe computss
Appandis | lustrales (he Z-80 Insiruc
fion Set whils Appendix || gives the 2.80
Operation Coda Listings. Thare is a good
e
This one book, il studied carelully, can
probatily get you from the “novice ™ class
inte proficient assombly language
programming. You will masl likely have
tyn doing it 100 The Z-80 is & remarkabie
chip, possessing capability most of us
were a0l awars of Mr Barden tells »i

aboul 11, and tor K185 it has 10 be one of |

(he Detle ralss §rog™d D08y
i ia svallable ot your iocel Fado
Ghaca Whiae

stiategy Une round Oniy laaes § mehyte
of B0, This makes i ideal for party wee if
you poatl & sign. “Mo annks near the
computer]” Your guests will have & greal
fima taking foms. The simplicity and
bewwily of the garma doss maan thal W
will nol captivate an sdult for long

ulm ol thime.

Anyone who spands $1000 lor a home
compuier ought to hieve & progrem ks
this, Il for no other reason than o
demonsirate what {t can ;0o 1 s fun, has
tiililant graphica, and sven has sound. |
Jike ®ll of Leo's games, and | think this (s
ihe bast of the lob In ons word  Bes
wtitull

Ratings
inmiruct lons Very good
Challenge Good
Grmphics Cutstanding
M \Flf'l' m
Souna Fair

. Ao N4
m-m- Bary i1

Bee Wary i ssaillable from B80-US
Publishing. PO Box 7112, Tecoma, Wa
0407 for $14 D5 Tirst class, posf pied

MICRO MANAGERMEMT
SYSTEMS

A
—; S
Up To 15% Discount

TRS-80’s

MACHO COMMITEN SPECUALINT
LARFY OWENS
COMPUTER CENTER

e A - DO T Do EeeUPPwiG CENTER
fer 1. =]

—
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George Bl-nk

Skill In ing consists more of the
ability to do a job well than the ability to accom-
plish a given task. Inexperienced programmers
tend 10 use favorite or familiar commands when
another command might be a better way 1o ac-
complish the same thing. Quite often thers may
be many different ways to accomplish the same

As an example, when, after two months ex-
perience in programming, | wrote the game
“Santa Paraviaand Fiumaccio™ (Avallable from
Iinstant Software), | neaded 1o pravent the com-
puter from displaying fractional population
figures on the screen. It did not seem meaningiul
o me to know thal the city of Fiumaccio had
4002.572 people. The only way | knew to sup-
press the fractions was using the INT command
Since the population could, and sometimes did,
go over 32,767, that presenied me with a
problem. | eventually wound up with an elaborale
rouline that looked like this,

10 GOTO 100

20 X = INT(X) :RETURN

30 X=X/M00:X = INT(X):X = X*100:RETURN

100 X = X+ (X*AND{TIV100

110 IF X<32767 THEN GOSUB 20 ELSE GOSUB 30

| had to test to see If | exceeded the integer
limit, divide by one hundred, use the integer fun-
ction, multiply back by one hundred, and wind up
with a population anding In 00 if | m
32767. The whole routine above could be
raplaced with this one;

100 X = FIX(X + (X* AND{T) /100
But that is only one way to solve the

Hern is a sample program that gives five
ways to eliminate fractions.

problem.
ditferant

10 CLS

20 DEFINTI

30 P=3.1415296

40 Ps$="s"

50 I=p

60 PA=P

100 PRINT®"P=";P

110 PRINT"I=";1

120 PRINT"PA=";P%

130 PRINT"INT(P)=";INT(P)
140 PRINT"FIX(P)=";FIX(P)
150 PRINT*P USING P$=";
160 PRINT USING P$;P

More Than One Way

The live ways ara:
1 Define integer variables {lines 20, 50, and 110)

2 Use the specifier % to Indicate an integer
variable (lines 60, 120)

3 Use the integer function (line 130)
4 Use the fix tunction (line 140)

5 Use the print using command (lines 40, 150 and
160)

Under different circumstances, each of these
methods might be preferred. Most of the time,
mathod 1 is the most efficient, because Il saves

and leads 1o faster computation. But it
can only be used whan you are positive that the
number will naver axceed 32, 767.

Method 2 is handy when you have jusi a few
variables that need to be integer variables, and
you wani them to be related (0o other variables
using the same letter. For example P might be
used in calculating population, then you might
use LET P% =P and use P% for display while
keeping the accuracy of single precision in P for
computation.

Method 3 is handy under the same circum-
stances as 2, only dropping the fraction al the
moment of display, withou! dedicating an extra

_E

Meathod 4 is very useful with single precision

5 is the most Nexible method shown.
By changing your specification string, you can

spaces before your number so that num-
are displayed in the same

decimal point (substitute 40 P$="0.HN¥F") or
even add a formal (substitute 40 P$="5 # 8N
00THS DOLLARS™.

Even these 5 methods do nol exhaust the

One of the best ways to grow In your
programming skilis is to look through your

becomes o habit, T:ur skill will develop rapidly.
rrogrammers do it in different ways/|
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HARDWARE REVIEW
Aod hallen

| am a free-lance willisr and | spacinlize
i parsonal compulting. A couple of yanars
ago | selocked the 5-100 bus as my per-
sonal microcomputer dtandard and my
preseni Z-2 mainirame 8 bulll around
that standard. More recently, whan | saw
how popular the Radio Shack TRS-80
was becoming, | decided 10 buy & 16K
Leval || macting 5o thal | could slant my
wriling towards the largest possibie
audiance.

Thia guickly prasenied me with a
dilemma however. My big machine sup-
ports CPRIM, 2 1ull size disk drives, & high
speed line printor, 64K of siatic HAM,
&nd many other peripherals. 11 | ware 1o
add aimilar itema to the TRS-80, | would
be duplicating my already large invesi-
men| and becauss ol the specialirsd
nature of the TRSB0 bus. many of the
ltems that | sm interested in are just not
availabio for mating with the TRE-80,

Whan | saw the lirsl advertiseman) for
the HUH Elactronics 8100 TRSH0 10 &
100 AdaptatiMotharboard, | Immediataly
wrote lor ane. See Table 1. Theorelicaily,
| would Inen be able to use any of my 13
£.100 boards with my TRS-80. Il didnt
furm out 1o be quite the simple, a5 we
shall see, but the esults weare still vary
much worthwhile,

Thee 8100 s avallable in alther kit or
factory assembled and (eated lorm.
Ralph Garetz, the President ol HUH
assures ma that every lactory assambled
board |8 tested 100% before he will ship
It oul. | haven'l had any problams wilh
ny B100 at all,

I got the assembled varsion bul the kit
Inatructions are dlear, - very straighitor-
ward, and shouldn't present any
problams, even (o the novice bullder
The manual aven containg a ahon course
on installing the various componsnis. A
dafinile plus is tha inclusion of acckats
for all ICs. Nothing I8 leas sxciting than
iryihg to remove a defective IC or one
that has been inatalled backwards. In
tact, Ii Is easier to tind & dalective IC by
the subatitution mathod i they are
sockaied,

Aftet | had used tha B100 for a while,
HUH came out with the Minl B100 and It
appearad Lhal i1 was evan better suited
to my neads. | abtalned one al these and
put it to the test aleo. | am now using the
Mini but 1"l tet you decide tor yoursel!
trom the following evalustion, which ong
bast fiin your raguirementa,

The Maxi-8100
The big (14 X 17 inches) 8100 board
orms (hrea dillerent lunctions. The
basic funclion is the TAS-B0 10 5100
Adapterimotherboard. This fakes the
TRS-B0 bus signals and buffers, modifies,
or otherwise adapts them to the

'80-US Journal Sep/Oct 79

8100 AND MINI 8100 TRS-80 TO 5100
ADAPTERS

reguirements ol the S-100 bus. The
signals thus produced are nat & parfec
rapraseniation of the 5-100 bus bul ihey
aro satisfactary Ih most casas. 'l go I
ta the compatibitity situation |n & few
momaents. One 5-100 sockal Is provided
and & more can be added an an option,

Also avallable is the RAM Support op-
tion. This provides sockets and support
for up to 16K of FAM, The memory ICe
are nol Included with this option but
they can be purchased hom various
vendors, | have peen (hem advertised for
as low as 553 a set. This is certainly an
Inexpensive way o increass the tolal
mamory in your machine. You can aiso
usée the 4K chips that you look oul of
your keyboard unit when you upgraded it
1o 16K

The 1O option conaiata ol a parallal
and o sarial port. The paralled port s &
latohed bi-directlonal 8 bil port wilh in-
pul and output handshaking

The serial port can be configured for
aither AS-232 or 20 ma operation with a
software programmable baud rate of
Irom 50 to 56K Il can also be strapped
so thal your TRS-80 looks ke a com-
puter io lis peripherals or llke a terminal

o & larger compuier. A standard RS-232
DB-25 lypa conneglor is mounted on tha
board and soltware patches are provided
80 Ihat you can drive o serial printer with
the Level 1| LLIST and LPRINT statemen-
a

All versions of tha B100 came with a 40
conductor ribbon cable which plugs Inlo
the expansion poit on the back of the
keyboard unit. in addition 1o the connec-
tors provided on the board for the WO
poris, thore |5 8 TRS-B0 sxpansion bus
connectar and one (o extand Ihe 5100
bus. The TRS-80 bus connaclor could be
used to lesil the Expansion Interface.
The 5100 extender could be used 1o lla
in & Godboul or Vector matherboard lor
avnin mora 5100 slots

Power lor the 8100 must be provided
from @mn extarnal supply. The
requiraments are +8 volis &l 1 amp,
4 18 volis st 500 ma, and <16 volls al 500
ma. This will satisty the nesds ol 1ha
B100 but 1o this you will have 1o add the
requiremanis of the S-100 boards thal
are plugged into it.

Pricea for ihe basic board and the op
tlons mentioned above can be lound In
Table 1. Nole the conaiderable savings
possibie by buying 1he anlire package &
ana time.

The Minl-8100

The Mini-#100 containa only the TRS-
BOto5-100  adapiarimolherboard por-
Lo ol s big brathar, |1 you don’t noed
ihe AAM Support of N0 optlons of the
MAXI, then this ia the one for you. The
price |8 considerably lower and |t I8 also
much smaller

The Mini I8 avaliablie In two versions.
The standsrd board mounts 4 5100

sockets, I (8 electrically identical to the
adapler sectlon ol the Maxi and it
requires the same extemal power aup-
ply. | am using & homabrew supply el
avar from who Knows what

The MIini-81005 is aven smallsr yel!
Thia Is deaigned e plug liMo an 5100
socket, Aamove the CPU board from
your mainframe, plug in the B1D0S and
connect its cable fo your TR5-80
koyboard unit, Mo axternal power supply
is nocessary to use the B1005 since it
derivas ils power from Jhe S-100 bus that
It ia plugged into.

You should now have accass o
evarything installed 'n the mainframe
aubject to the limilations wa'll discuss
further on down the page. I'm working on
a schoma that will allow the Z-2 CPU
board to remaln in place and then ') be
ablé 1o run both computers al the sams
time in a mull-procassing configurallon

In the meantime, "'va tried the Z-2 and
the TRS-B0 fogether with back fo back
RE-232 ports. This lels me wrile
progravms on the TRS-80, store them on
tha B CPIM dinka, and dump them to the
Maliby 160 line prinfer. | can aiso edit the
programs using my Microsoll Disk
BASIC since |t |s vory similar to Leval |l

S-100 Compatibility

The lollowing commants on 5-100
compatibifity apply 1o @l versions af the
B100.

There ara two [imitations on the use of
{he S-100 boards with the TRE-80, No
DMA  [(Direct  Memory  Accons)
operallons are allowsd and 5100 boards
that hall the processor for more than 1
millisscond are taboo. These are & con-
straint of the TRS-B0 and not the B100.
They are & result ol the relrash
requirements af the Dynarmic Memorny 1Ca.
Stop tho processor for much more han
a mililsecond and the meamary chips will
Qo blank,

| have a large numbet of 5100 cards
and | tried them a&il. First came 3 dif
ferent 16K statlc RAM boards. Each of
{hess worked parfecily and. although
these boards are more expangiva than
TRS-A0 or 8100 16K expansion, they ars a
cheap way 1o galn mom memory if you
alrsady har therr al hand

Tha MicroSounder and the Parcom C)-
B12 Canssiis-RS5-232 boards also par-
lormed withoul any dilliculties. The
Mumic System by Softwars Technology
will nol work bacauss [ utllizes the
“PINTE inad (5= 100 pin 28) which s not
Implemanted on the B100. 1| should be
possibin 1o ewrite “Munic” 1o use one
bil ol a parallal porl oF the oculpul han-
dahaking load.

My Cromamaoo [+ 7 AnalogDigital i
tarface board seemed dead wntll |
redlized that it was nol responding o its
port addresses. This was becauss (he
"PHLOA™ jead (S5-100 pin 26) was alpo
not implemented. Grounding pin 26 took
cara ol this problem,

51



Ly Fecapmlews Dgrgibed U0 B! works
real win (he 5700 sMs0 I8 fact. &
~amory and WD boards seewm (10 be com
Pl HUH cialms (hat my INSBCUS
diah comifrolle bosrd il siso work with Tabie 1
the TRE8D bl that If is necessary (o
disable the Level | FOM because il
resldes in the same memary space thsl MAX1-8100
CPIM upen. There am rumors of & full
slee sk wenion of CPIM thal will be

compalible with the TRS-80. I'm looking ASSMATESTED KIT ITEM
forward Vo 1
HUMH suggest ihat you iry out any 5 ﬂ;g $185 ﬁuﬁﬂlﬂ:ﬂd
10 Dceartl thal you wani 10 use with the 45 oplian
TRSS0 8100 combination belore you 115 B85 1/0 option
bay . This is sound advice 75 45 5conn & guides
$510 $30 If bought separately
e vesimmecmy s $375 §205 | bought together

This ooty ressteaton (het | heve about
ihe B10 Is the leck ol an enclosure. The
taard and it loctronics s completely
axposed and they could be sasily
damaged mechanically or skecircally. MINI-8100
Thare s auppossd 1o be & feady-made

anCioauie avsllabbe from anolhee sanoorn

™ the nesd future. in the mesntime, any ASSM ATESTED KIT :IEH

Ivie of cowating thal you can dream up $155 £y 15 INI-8100
rmatct Pu) proAct Ot irPveEtment 125 95 MINI-8100S

| deliniiaty fmel thal the sarious e
wons of the §700 e good buys. The

hardwars quality s sery good, the HUH Electronics
manusl s outsianding. and the ver-  Avallable from computer stores 1419 Maple St

satility that access to the 5100 bus  of direct from: San Mateo, CA. 94402
(s wrw ba worth the price - {415) 5nrém

NEW PRODUCTS (comd from Page 13

SoltSell Unlumited. PO Box 145 Lithonia

LIGHT PEN r=rs-s0 Goungle J0008 e evwemod o9 o0

dystoms. For mformation on (he and o

bosl of othar applications PrOQrEmS,
write themn al the sbove addrean

Erenid Tew oF TR
TER T A TR T
N T Y

THE BOTTOM SHELF Inc has introduces
THE BASIC TOOLKIT, & programmers

e AL A VRO

o I aolution The Basic Toolklt is & machine
- ——_— languags program which will ssarch a
- Lharin baslc program, and print oul 1o sereen of
. e printer. an sphabotized listing of the

variables vasd i the progrem and the
lirve nurmbers in setich they are tound O,
saarch and prnt 8 Basting of al GOTOs
and GOSUBs and the line numbers o

——

EBLLdNAL T Wi §REANT

LTS, VED L

which they appesr Or, restore bDasic
by, T T UCT W A THS 80 PEN includes procrama thal huve bDeen sccadentally
A e el e Fe i e enal Deemo-Game Casselte losl. Or, check for bed memory i 15

byle and lisl the locations where i oo-
ouwnd. Tha Bottom Shelf, Inc PO Box

e harnt w4 10 L aght Pun | ve SRCESESE & LRRCE S FROTY SIS 40104, Atlsnia, Georgla 30059
.- ADID 5198 FOR CALBDOKTRON, Box 5 Howthoms, CA
= ﬂn:;‘.:-g““mm + sty
called “HOW TD SELECT AND USE A
. — CALOULATON™, by P A Jamsls The

ook containg many formulss of
sigoriitrms for solution of proabems on d

srarg he hunction calcutalomn shich can saaily be

rn:.-—..--n sdapted o computers The book is

( Wi L Bes 084 avaiigbie by mall tor £2 75 plus B8 cents
e, O BT1IN W.]q.
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UNCLASSIFIED
ADS

$2.50 per hall inch end $2.50 for
woch additional holl inch par imvertion.
Sand printed, or typed ad with correct
omownt te 00-U.5. Jowrnsl, P.0. Bea
7112, Tecoma, WA. 98407,

market, Wumpus, Hangiman, Goll, King
Makes, Killee Baws, Horse Race. All lor
82000 on caiselie of 52500 on disk
Disk version contalng Startrok in place of
Horse Ruce (Slar trek s too big for 10K}
Software Unlimited, 3411 So G01h ST,
Tacoma, WAGEADE

AADIO BHACK TRS-B0's and Peripherais
Arny guantity,

|

TRS-80 TE MACHINE LANGUAGE
MONITOR with complele source listing.
Diinki varnion §17 . tapa version (1.2 oniy)
$12 Modity Ranum 1o run an Disk Baale,
program linting 35 program on tape §7. -
Catalog 81, wrile t0 K. Johnson, 15540
Vanowen §1 #121, Van Nuys, Ca 91408
ingquities inviled.)

TRS-80 SOFTWARE DIRECTORY &000

T
g
g
:
§
]
_EI!

Syracuse MY 13217

i 1
-

ELLOW PAGE on hardwars L
softwars Send §1.00 plus 2 SASE for 2
lssuee Vendors send $2000 & product

description 08 Dothan S1., Arlinglon
2174

TELETYPE USERS: Unigue sall® siale
time dalay miay RAeduces energy and

:

TRE-80 TAPE COPY PROGRAM - copees
any Maschine Language of Basic
progian, and then will Pesk in Hes o
Decimal. Copies any Level || usabie
Eogram  Guaraniesd resulls  Makes

backups for your TRS-B0 machine

programs
Bagic:  Listing $500 or cassette tape
SO0 Scott Manie. 8310 Five Forks, San
Antonlo, TX Fa24s

COWHERS or USERS of THS-80 L2 or DOS
aysiams Intsreniag L] doing
mmumlyhumanitaian ssrvice drop a
posicard with mame, address & type
aQuip 1o Mike Freeman. D48 Alder Si
Tacoma, WA S8408

|
i
:
z,

i
|
i
i
:

Wty pou chenges speed whils & progrem | recl Dmfine Nis parmmeaters B eport
s running, and H doss mol reguire a4 | formale oncline. Report fealures: select,
specl comied switch, Speed i changed filter, sort, arith, summary. Multi-aeys
with the "OUT" siatorment Assembled | Audil log Biocking, hashing bulfering.
chcult card + mequited for | Full documenis Ridiculously priced st
sasy instalistion §24 94 for mare | S48 80 & pertec] packags can be shared
infa, Bill Archbold, 106 Snyder Dr by sl Micro Architect. 98 Dothan St.
Maller AFB, Ca 95855 (01 813682-3827 Arlington, MA 02174
EDUCATIONAL SOFTWARE
TRS80 & Pet
Elementary Accounting
Math Biology
Business
Social Studies o i
Economics Micro ,
Box 2134
N. Mankato, MN 58001




*NEW * WARSIM * NEW*

A TWOPLAYER WARGAMING EYETEM THAT SIMULATES
THE ACTION OF TWO COMBAT SHIPS ON A SEA WITH UP
TOE POATE, 5 SHALLOWS AND & MINEFIELDS

SYSTEM 5 AN EVENT DRIVEN SIMULATOR THATY
SCHEDULES AND EXECUTES 12 EVENTS THAT CONTROL
THE SYSTEMT 18 ENTITIES AND 182 ATTRIBUTES

ALL WELEVANT ENTITIES AND ATTRIBUTES ARE USER
DEFINABLE IN DATA STATEMENTS, ALLOWING FOR AN
UNLIMITED NUMBER OF (AMES FROM THE BIMPLE TO
THE MOST COMPLEX.

| SYETEM WRITTEN IN LEVEL || BASIC USING TBK.

PRICE OF SYSTEM |INCLUDES CABSETTE, USER MANUAL,
POSTAGE AND HAMDLING.

SEND §19.85 |ICHECK OR MONEY ORDER| TD: F
JORDAN DATA PROCESSING

4851 EUMMIT HILLS WAY
TUCKER, GA. 30084

VERBATIM DISKETTES

$2.75ea

MC or VISA Welcome
Please specify North Star or TRS-80
Add $2 postage and handling per order

MIDWEST DIGITAL

Box 86 Douglas, Kansas 67039

LAST MINUTE STUFF ===

BACK ISSUES of the JOURNAL are
again avajilable (except Sep-Oct
78 which is included with this
issue). We have a limited number
of the following issues:
NOV=-DEC 78 Vol 1 #2
JAN-FEB 79 Vol II #1
MAR-APR 79 Vol II #2
MAY-JUN 79 VOL II #3
JUL-AUG 79 Vol II #4
They are available for $3.00 per

copy.

DOS 2.2 and ANIMATED GRAPHICS

We received DOS 2.2 and have
found that it uses the "“NAME"
command . This causes havoc with
some of our software (ANDROID NIM
SNAEKE EGGS, LIFETWO and BEEWARY).
These all run fine with NEWDOS or
Dos 2.0/2.1 or in 16K level 11I.

TRS-80 MODEL I1I

We have a 64K Model I1 on order
and will cover it in the JOURNAL
on a percentage basis. That is,
if 10% of all TRS-80'"s are Mod II
we will devote 10% space to it.
Actually, for some of the appli-
cations here at 80-US, the small
disks are no longer adequate., Our
subscriber list is spread over
13 disks now (no, they are not
all full, yetl!)

WORLD POWER
You don't really want to hear
any more about that mess, do you?

UPCOMING -

Watch for some real advances
in game programs from The TRS-80
Software Exchange. We will also
introduce at least two new SOUND
with ANIMATION games in November,
AND, since we have expanded our
Journal, look for complete list-
inge of some very interesting
educational programs in future
issues,

If you don't enjoy what you are
doing, you are not doing it
right!! Mike

80-US Joumal Sep/Oct 79
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CABLE LENGTH AWAY FROM A
“HARD = COPY" (cicar’ciear high-siceiiry
Word Processing System!

WK SELECTRA-PRINT is VERSATILES

just a simpie hook-up with the supplied cables
and your SELECTRA-PRINT is ready to run SELECTRA-PRINT 1 compatble with most mecro

For Word Processing on a TRS-80. for example, and mnv-computers noluding PET © Apple ©
just command “"LPRINT" and SELECTRA-PRINT Heath HE ® IMSAI ® Cromemco ® Alpha Micro

sutomatically outputs clear. clean, high-fidelity systems @ Space Byte ® North Star Horizon ®
SWTP @ Vector Graphic ® Sol ® Polymorphic @

hard copy and of course you can uses it to Digital 6 i o s
. athar rmat "'“'ﬂht"-‘d e crentilic s OFCEreT
M —mh :n m-__- Xitan ® Rex ® XIM @ EXORcisor
SPECIAL NOTE
SELECTRA-PRINT is a Salectric 1l typewriter and =
although it has been modified for computer From now on. PHIHT-GUT.
print-out, @ may still be used ss 8 standard takes on a new meaning
otfice typewriter -
——— —— — —
PRICE #1.85000° “TRS 80 Verson $192500 micro mcd
OPTIONS
Oual Prtch 12600 COMPUIET Y
Correction Feanan $126 00 mm
Nome Reduchon Festure #5000 ine.

AS. 232 interiace §195 00
= — - ; 960 £ Orangeihorpe, Blag. F

Anaheim, Calilomia 82801

= =L = =
Talaphone {T14) 983.22T0

‘Innovators to the Microcomputer [ndustry
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