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QUALITY DISK SOFTWARE
BACKED BY ON-GOING APPLICATIONS SUPPORT

HOME FINANCE PAK I: Entire Series S49.95 ® ©
CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT
MANAGEMENT SYSTEM not only keeps complete records, it also gives you
the analysis and control tools you need to actively manage your account
The system provides routines for BUDGETING INCOME AND EXPENSE. AUTO
MATIC CHECK SEARCH, and BANK STATEMENT RECONCILING. CRT or printer

reports are produced (or ACTUAL EXPENSE vs BUDGET. CHECK SEARCH
DISPLAY RECONCILIATION REPORT and CHECK REGISTER DISPLAY by month.

Check entry is prompted by user-defined menus of standard purposes and
recipient codes, speeding data entry and reducing disk storage and
retrieval time. Six fields of data are stored foi each check- amount, check
no., date, purpose, recipient and TAX DEDUCTIBLE REMINDER. CHECK SEARCH
routines allow searching on any of these data fields. Up to 100 checks/mo.

storage $39.95

SAVINGS: Account management system for up to 20 separate Savings
accounts. Organizes, files and displays deposits, withdrawals and interest
earned fot each account S14.95

CREDIT CARD: Get Control of youi credit cards with this ptogi am. Organizes,
stores and displays purchases, payments and service charges foi up to 20
separate cards or bank loans. S14.95

UNIVERSAL COMPUTING MACHINE: $49.95 ®
A user programmable computing system structured around a 50 row x 50
column table. User defines row and column names and equations forming a
unique computing machine Table elements can he multiplied, divided,

subtracted or added to any other element. Hundreds of unique computing

machines can be defined, used, stored, and recalled, for later use Excellent
for sales forecasts, budgets, inventory lists, income state men Is, production
planning, project cost estimates-in short for any planning, analysis or
reporting problem that can by solved with a table.

COLOR CALENDAR: $29.95®
Got a busy calendar' Organize it with Color Calendar Whether it's
birthdays, appointments, business meetings or a regular office schedule,
this program is the perfect way to schedule your activities.

The calendar display is a beautiful Hl-RES color graphics calendar of the
selected month with each scheduled day highlighted in color. Using the
daily schedule, you can review any day of the month and schedule an event

or activity in any one of 20 time slots from 8:00 AM lo 5:30 P.M.

BUSINESS SOFTWARE: Entire Series S159.95® ©
MICROACCOUNTANT: The ideal accounting system for small businesses

Based on classic T-accounts and double-entry booking, this efficient

program provides a journal for recording posting and reviewing up to 1,000
transactions per month lo any one of 300 accounts. The program produces

CRT and printer reports covering:

TRANSACTION JOURNAL BALANCE SHEET

ACCOUNT LEDGERS INCOME AND EXPENSE STATEMENT

Includes a short primer on Financial Accounting {ASK) $49.95

UNIVERSAL BUSINESS MACHINE: This program is designed to SIMPLIFY and
SAVE TIME for the serious businessman who must periodically Analyze.
Plan and Estimate. The program was created using our Universal Computing
Machine and it is programmed to provide the following planning and

forecasting tools.

CASH FLOW ANALYSIS SALES FOHECASTER

PROFORMA PROFIT & LOSS SOURCE AND USE OF FUNDS
PROFORMA BALANCE SHEET JOB COST ESTIMATOR

REAL ESTATE INVESTMENT INVENTORY ANALYSIS

Price, including a copy of the Universal Computing Machine .... S89.95

BUSINESS CHECK REGISTER AND BUDGET; Our Check Register and Budget

programs expanded to include up to 50 budgetable items and up to 400

checks per month. Includes bank statement reconciling and automatic

check search (48KI S49.95

ELECTRONICS SERIES VOL I S II: Entire Series $259.95
LOGIC SIMULATOR: SAVE TIME AND MONEY. Simulate your digital logic
circuits before you build them. CMOS. TTL or whatever, if its digital logic,
this program can handle it. The program is an interactive, menu driven,

full-fledged logic simulator capable of simulating the bit-lime response of a
logic network to user-specified input patterns. It will handle up to 1O00
gates, including NANDS. NORS. INVERTERS. FLIP-FLOPS. SHIFT REGISTERS.
COUNTERS and user-defined MACROS, up to 40 user-defined random, or
binary input patterns. Accepts network descriptions from keyboard oMrom

LOGIC DESIGNER for simulation S159.95 (A)©

LOGIC DESIGNER: Interactive HI-RES graphics program lor designing digital
logic systems. Draw directly on the screen up to 10 different gale types,

including NAND. NOR.INVERTER. EX-Oa T-FLOP. JK-FLOP.0-FLOP. HS-FLOP.4 BIT
COUNTER and N-BIT SHIFT REGISTER. User interconnects gates using line
graphics commands. Network descriptions for LOGIC SIMULATOR generated

simultaneously with the CRT diagram being drawn S159.95(£)

MANUAL ANO DEMO DISK: Instruction Manual and demo disk illustrating

capabilities of both program (s) S29 95 (A)(J)

ELECTRONIC SERIES VOL III & IV: Entire Series $259.95
CIRCUIT SIMULATOR: Tired of trial & error circuit design? Simulate & debug
your designs before you build them' With CIRCUIT SIMULATOR you build a

model of your circuit using RESISTORS. CAPACITORS. INDUCTORS. TRANSISTORS.

DIODES VOLTAGE and CUHRENT SOURCES and simulate the waveform response

to inputs such as PULSES. SINUSOIDS.SAWT00THS. etc.. .all fully programmable.
The output is displayed as an OSCILLOSCOPE-STYLE PLOT of the selected
waveforms (Apple only) or as a printed table of voltage vs time. Handles up to
200 notes and up to 20 sources Requires 48 RAM S159.95 ,{£) (j)

CIRCUIT DESIGNEH: Interactive HI-RES graphics program for designing electronic

circuits Draw directly on the screen up to 10 different component types,

including those referenced above. Components interconnect list for CIRCUIT
SIMULATOR generated automatically. Requires S159.95

MATHEMATICS SERIES: Entire Series $49.95
STATISTICAL ANALYSIS I: This menu driven program performs LINEAR
REGRESSION analysis, determines the mean, standard deviation and plots

the frequency distribution of user-supplied data sets. Printer. Disk. I/O

routines S19.95

NUMERICAL ANALYSIS: HI-RES 2-Dimensional plo! of any function. Automatic

scaling. At your option, the program will plot the function, plot the

INTEGRAL, plot the DERIVATIVE, determine the ROOTS. MAXIMA. MINIMA.

INTEGRAL VALUE S19.95

MATRIX: A general purpose, menu driven program for determining the

INVERSE and DETERMINANT of any matrix, as well as the SOLUTION to any set

of SIMULTANEOUS LINEAR EQUATIONS S19.95

3-D SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY of MATHEMATICS
by creating HI-RES PLOTS of 3-dimensional surfaces from any 3-variable

equation Disk save and recall routines for plots. Menu driven to vary

surface parameters. Hidden line or transparent plotting S19.95

ACTION ADVENTURE GAMES: Entire Series $29.95 ®
RED BARON: Can you outfly the RED BARON? This fast action game simulates

a machine-gun DOGFIGHT between your WORLD WAR I BIPLANE and the

barons. You can LOOP. DIVE. BANK or CLIMB-and so can the BARON. In Hl-RES

graphics plus sound S14.95

BATTLE OF MIDWAY: You are in command of the U.S.S. HORNETS' DIVE-
BOMBER squadron. Your targets are the Aircraft carriers. Akagi. Soryu and

Kaga. You must fly your way through ZEROS and AA FIRE to make your

DIVE-BOMB run. In Hl-RES graphics plus sound S14.95

SUB ATTACK: Its April 1943. The enemy convoy is headed for the CONTROL

SEA. Your sub, the MORAY, has just sighted the CARRIERS and BATTLESHIPS'

Easy pickings. But watch out foi the DESTROYERS - they're fast and deadly.

In Hl-RES graphics plus sound S14 95

FREE CATALOG-AII programs are supplied on disk and run on Apple II w/Disk
& Applesoft ROM Card & TRS-BO Level II and require 32K RAM unless

otherwise noted. Detailed instructions included. Orders shipped within 5

days. Card users include card number. Add $1.50 postage and handling

with each order. California residents add 6':resales tax. Foreign orders add

S5.00 postage and handling.

SPECTRUM SOFTWARE
142 Carlow, P.O. Box 2084

Sunnyvale, CA 94087

FOR PHONE ORDERS: (408) 738-4387

DEALER INQUIRIES INVITED.
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HOME FINANCE PAK I: Entire Series S49.95 0 CD 
CHECK REGISTER AND BUDGET: This comprehensive CHECKING ACCOUNT 
MANAGEMENT SYSTEM not only keeps complete records. it also gives you 
the analysis and control tools you need to actively manage your account. 
The system provides routines for BUDGETING INCOME AND EXPENSE. AUTO· 
MATIC CHECK SEARCH, and BANK STATEMENT RECONCILING. CRT or printer 
repo rts are produced for ACTUAL EXPENSE vs BUDGET. CHECK SEARCH 
DISPLAY RECONCILIATION REPORT and CHECK REG ISTER OISPLAY by month. 
Check entr y is prompted by user-defined menus of standard purposes and 
recipient codes . speeding data entry and reduclllg disk storage and 
retrieval lime. Six fields of data are stored for each check: amount. check 
no .. date, purpose. recipient and TAX DEDUCTIBLE REMINDER. CHECK SEARCH 
routines allow searching on any of these da ta fields. Up to l00 checks/mo. 
storage ............. ,.,." ... , ... , .. ,.,.,., .... S39.95 

SAVI NGS: Account management sys tem for up 10 20 sepa iate Savings 
accounts. Organizes. files and displays deposits. Withdrawals and interest 
earned lor each account. ,.,....... 51 4.95 

CREDIT CARll : Get Control of your credit cards with thiS program. Organizes. 
sto res and displays purchases. payments and serv ice charges lor up to 21l 
separate cards or bank loans. , .. ,.".,.,., . . ...... , .. 514.95 

UNIVERSAL COMPUTING MACHINE: S49.95 0 
A user programmable computing sys tem structured around a 50 row x 50 
column table. User delines rOw and column names and equ atIOns fonmng a 
uOlQue compu ting machine, Table elements can be multip lied. divided. 
subtracted or added to any other element. Hundreds 01 urllque computing 
machines can be defined, used, stored. and reca lled. fOf latel use. Excellent 
for sales forecasts. budgets. inven tory lists . income statements. produc tion 
planning, project co st es timates-in short for any planning. analYSIS or 
reporting problem thai can by solved with a table, 

COLOR CALENDAR: S29.95 0 
Got a busy calendar? Orgamze it With Color Calendar. Whether It'S 
birthdays. appointmenls. business meetings or a regular olhce schedule. 
this program IS the perfect way to schedule your activities, 
The calendar display is a beautifu l HI-RES color graphiCS calendar of the 
selected month with each scheduled day highlighted in color. Using th e 
daily schedule. you can review any day of th e month and schedule an event 
or activity in anyone of 20 time slots from 8:00 A.M to 5:30 P,M. 

BUSINESS SOFTWARE: Entire Seri es S159.95 0 CD 
MICROACCDUNTANT: The ideal accounting system tor small busrnesses. 
Based on classic T·accounts and double·en try bookmg. th is elliclent 
program prov ides a journal for recording posting and reviewrng up to 1.000 
transacti ons per month to an yone 01 300 accounts. The program produces 
CRT and printer reports coveri ng: 
TRANSACTION JOURNAL BALANCE SH EET 
ACCOUNT LEOGERS INCOME ANO EXPENSE STATEMENT 

Includes a short primer on Financial Account ing. (48K) .. .. , $49,95 

UNIVERSAL BUSI NESS MACHINE: This program is designed to SIMPLIfY and 
SAVE TIME lor the serious businessman who must periodi call y Analyze, 
Plan and Estimate. The program was crea ted using our Universal Comput ing 
Machine and it is programmed to provide the following planning and 
forecasting lools . 
CASH flOW ANALYSIS 
PROfORMA PROfiT & LO SS 
PROfORMA BALANCE SHEET 
REAL ESTATE INVESTMENT 

SALES fORECASTER 
SOURCE ANO USE Of fU NOS 
JOB COST ESTIMATOR 
INVENTORY ANALYSIS 

Price. including a copy of the Universal Computing Machine . S89,95 

BUSINESS CHECK REGISTER ANO BUDGET: Our Check Regist er and Budge t 
prog ra ms expanded to include up to 50 budgetable Items and up to 400 
checks per month. Includes bank stalement reconCiling and automatic 
check search (48K) .. , ... , .... , .. , ................. 549,95 

ELECTRONICS SERIES VOL I & II: Entire Series S259.95 
LOGIC SIMU LATOR: SAVE TIME AND MONEY. Simulate your digital logic 
ci rcuits before you bui ld them, CMIlS, TTl. or whatever. if it's digital logic. 
this program can handle it. The program is an interaCllve, menu driven. 
full·fledged log ic simulalOl capable 01 simulat ing the blt·llme response of a 
logic network to user-speci fied input patterns. It WIll handle up to 1000 
gates. ;nclud;ng NANOS. NORS. INVERTERS. fllp·fLOPS. SHIfT REGISTERS. 
COUNTERS and user-deJined MACRO S. up to 40 user-delined random. or 
binary input patterns. Accepts network descriptions from keyboard or from 
LOGIC OESIGNER for s;mulaHon ..••.....•. • .••. 5159.95 0CD 

LIlGIC DESIGNER: Interactive HI·RES graphics program fOr deslgnmg digital 
logic systems, Oraw directly on th e screen up to til different gate types. 
;nctud;ng NANO. NOR. IN VERTER. EX·OR H LOP. JK.flOP. O.flOP. RS.flOP. 4 BIT 
CIlUNTER and N·81T SHIFT REGISTER, User interconnects ga tes usmg Irne 
graphics commands. Network descriptions fOI LOGIC SIMULATOR generated 
simultaneously with the CRT diagram being drawn .. . , .. ,. 5159.95® 

MANUAL AND DEMO DISK: Instruction Manual and demo disk illustratrng 
capabili ties 01 both program (s) .,.. . ......... 52995 @CD 
ELECTRONIC SERIES VOL III & IV: Entire Series S259.95 
CIRCUIT SI MULATOR: Tired of trial & error circuit design? Simulate & debug 
your designs before you bu ild them! With CIRCUIT SIMULATIlR you build a 
model 01 your circuit using RESISTIlRS.CAPACITDRS, INIlUCTORS. TRANSISTORS. 
DIODES, VOLTAGE and CURRENT SOURCES and simulate the wavelorm response 
to inputs such as PULSES. SINUSOIOS. SAWTOOTHS. etc" .allfully prog ram mable. 
The output IS displayed as an IlSCILLOSCOPE·STYlE PLOT 01 the selected 
waveforms (Apple only) or as a printed !able 01 voltage vs time. Handles up to 
200 notes and up to 20 sou rces. Requires 48 RAM . ' . , .. , 5159.95 1® CD 
CIRCUIT DESIG NER: Interactive HI·RES graphics program for designing electronic 
circuits. Draw directly on the screen up to 10 different comp:lOen t types. 
including those referenced above. Components interconnect list for CIRCUIT 
SIMULATOR generated automatically. ReqUIres ..... , .... , 5t59.95 

MATHEMATICS SERIES: Entire Series S49.95 
STATISTICAL ANALYSIS I: This menu driven program performs LIN EAR 
REGRESSION analysis. determines the mean. standard deviation and plots 
the frequency distribution 01 user-supplied data sets. Printer. Disk. 110 
rout ines ....... _. _ ..... , ...... , ... ,., ..... , .. . . 5t9,95 

NUMERICAL ANA LYSIS: HI·RES 2·Oimensional plot of any luncllon. Automatic 
scaling. At your option. the program will plot the Junction, plot the 
INTEGRAl. plot the DERIVATIVE. determine the RIlIlTS, MAXIMA. MINIMA. 
INTEGRAL VALUE ........••..•..........•... . ...... 519.95 

MATRIX: A general purpose. menu drrven program lor determining the 
INVERSE and DETERMINANT of any matrix, as well as the SOLUTION to any set 
of SIMULTANEO US LINEAR EQUATIONS . .•........•..•..•... St9.95 

3-0 SURFACE PLOTTER: Explore the ELEGANCE and BEAUTY 01 MATHEMATICS 
by creating HI·RES PLOTS 01 3·dimensional surfaces from any 3-vanable 
equation, Disk save and recall routines lor pIOIS. Menu driven to vary 
surface parameters, Hidden line or transparent ploll ing .. , . ... 519.95 

ACTION ADVENTURE GAMES: Entire Seri es S29.95 0 
RED BARON: Can you oullly the REIl BARON? Th is last action game simula tes 
a machine-gun DOGFIGHT between your WIlRLD WAR I BI·PLANE and the 
baron·s. You can LIlIlP. DIVE. BANK or ClIMB·and so can the BARON. In HI·RES 
graphics plus sound . ..... , . , ... , .. , ., . , . , .. , ....... S14.95 

BATTLE OF MIDWAY: You are in command of th e U,S,S, HIlRNETS' IlIVE· 
BOMBER squadron. Your targets are the Aircrall carriers. Akagi . Soryu and 
Kaga . You must fly your way through ZEROS and AA FIRE to make your 
Il IVE-BO MB run. In HI· RES graphics plus sound. ,.,", .... , .. 514.95 

SUB ATTACK: II's April 1943. The enemy convoy is headed for the CONTROL 
SEA. Your sub, the MIlRAY. has just sigh led the CARRIERS and BATTlESHIPS' 
Easy prc kings . But wa tch out lor the IlESTROYE RS -they're fast and deadly. 
tn HI-RES graphics plus sound. , . , ........ , .. , , . , ... , , . 514.95 

FREE CATALOG-All programs are supplied on disk and run on Apple II w/ Oisk 
& Applesolt ROM Card & TRS-80 Level II and require 32K RAM unless 
otherwi se noted. Deta iled instructions included. Orders shipped within 5 
days. Card users include card number. Add S1.5O postage and handling 
with each order, Cal ifornia reSiden ts add 6'h~ s ales tax . Foreign orders add 
$5.00 postage and handling. 
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your computer) and pressing (return) two or three

times you will see a series of numbers representing

line zero of your Basic program.

The first eight two-digit numbers you should

see are the following: 08 00 00 62 B3 00 0C 01.

The number "08" means there are eight numbers

for line zero; the numbers "00 00" mean the first

line is line zero; the "62" means PRINT; "B3 00

0C" stands for 3072 and the "01" at the end means

"end of this line." By replacing the number 62 with

the number 11 you can change the PRINT in line

zerotoLOMEN:.

To change the 62 to I I, just type in the address

you found in CB and CA again (90C3 in fig. 3, but

different in your computer), and put a colon

immediately after it— but don't press return just

yet! The colon tells the computer that you are

going to enter some new numbers in here. Type

the following four numbers: 08 00 00 1 I, and press

return. Type control-C to get back into Basic, and

list line zero. It will now read: 0 LOMEM: 3072.

Copy And Flip Subroutine

The workhorse of this program is the subroutine

at line 60. It does thejob of copying what is on

graphics page one to page two. The display on

page one is not erased by the copying, and will stay

there until your program changes it. Here's how

the page-flipping routine works: While your

subroutines are drawing or erasing on page one,

the viewer is looking at a finished picture on page

two. When the drawing on page one is < ompleic-.

the viewer is switched to page one where he sees

the next step in the movement of the figure. He

hasn't seen any of the drawing or erasing, so it only

appears that the figure has made a slight shift in

position. While the viewer is looking at page one,

the computer is busy copying page one lo page iwo

- invisibly. The subroutine then switches to page

two, but the viewer is unaware that anything has

happened since page two is now an exact copy of

page one. Now, while the viewer is looking at page

•••••••••••••*•*

Bugs in your Apple?

DDT
Disco-Tech's Disc Drive Timer program

zaps disc drive problems!
CORHtCT

3Q0

1)0109 101 00 )0JO0

Analyze disc drive motor speed on a routine basis with

an adjustable real-time speedometer. Accurate to one-
tenth of oner.p.m. out of 300 r.p.m.

Fine-tune disc drive motor speed yourself. All you need

is DDT, two screwdrivers, and five minutes' lime.

tf OQ95 Kngineerimj Business

t*^ iwpaij Architecture Utilities
Surveying

Diskette & complete manual

Also available forTRS-80 Model I.

To order or for more information,

write or call

microcomputer

1^ ^f products

t.m. a division of

Morton Technologies, Inc.
600 B Street

P.O- Box 11129 • Sania Rosa. CA 95406

707, 523-1600
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To change the 62 to II ,just type in the address 
you round in CB and CA agai n (90C3 in lig. 3, but 
dirferent in your compute r). and put a colon 
immediately after it - but don', press ret tlrn just 
yet! The co lon tells the computer that yo u a re 
go ing to enter some ne ll' numbers in he re. Type 
the following rour numbers: 08 00 00 I I, and press 
return . Type control-C to get back into Basic, and 
list line zero. It will noll' read : 0 LOM E~ I: 3072. 

* Copy And Flip Subroutine 
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your compute r) and pressing (return) two or three 
times you will see a se ries or numbers representing 
line ze ro or you r Basic program. 

T he first eight two-digit numbers yo u should 
see a re the rollowing: 08 00 00 62 B3 00 DC 0 I. 
T he number "08" means there are eight numbers 
ror line zero; the numbers "00 00" mean the first 
line is line ze ro; the "62" means PRI NT; "B3 00 
~C'' stands for 3072 and the "0 I" at the end mea ns 
"end of this line ." By replacing the number 62 with 
the number II you can change the PRINT in line 
ze ro to LOMEN :. 

The work horse o f this program is the sll bro uline 
at line 60. It does the job or copying what is on 
graphics page o ne to page two. The disp la y on 
page one is not e rased by the copying, a lld will stay 
there until yo ur program changes it. Here's how 
the page- nipping ro utine works: Whi le )'ollr 
subro utines a re drawing o r e rasing on page o ne, 
the viewer is looking at a finished picture on page 
two. When the drawing on page o ne is complete , 
the viewer is switched to page one where he sees 
the nex t ste p in th e lll oveInenl or th e rig u re. He 
hasn 't see n any of the draw ing o r e rasing. so it a ni )' 
appears that the figure has made a sli ght sh irt in 
positio n. \t\1 hile the viewer is look ing al page o ne, 
the com pute r is busy copying page one to page two 
- invisibl y. The subroutine then switches to page 
twO, bUllhe viewer is una ware thal anything has 
hap pened since page two is now an exact co p y o f 
page o ne. Now, while the viewer is looklllg a t page 
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two, the cycle repeats and a new drawing is begun

"behind the scenes" on page one.

The POKE-16300,0 at the beginning of

subroutine 60 causes page one to be displayed,

showing the viewer the drawing you made while he

was looking at page two. The next six pokes specify
that it is page one of graphics that is to be copied to

page two. The CALL-468 does the actual copying.

The last Poke, POKE-16299,0 causes page two to

be displayed again, and the subroutine returns to

the main program so that the next step in the

drawing can be made out of sight on page one.

The speed of the animation can be slowed

down if necessary with delay loops such as those in

lines 50, 51, and 52. For large or very complicated

drawings delay loops won't be necessary, but for a

small object which is quickly drawn you may want

them.

Main Program

The main program is found from line 1000 to

2000. You can see that it consists mostly of
GOSUB's. There is a FOR...NEXT loop, and

several X = X+ 1 commands, which cause the

figure to move to the right. Line 1000 clears the
graphics and text display and calls the page-flip

routine so that the viewer will be looking at a blank

screen for a few microseconds while the first

drawing is made. Lines 1010 and 1020 draw a

sidewalk and place the girl on the sidewalk at the

left of the screen, standing still (drawing A). Note

that X was set to zero to place her at the left edge,

and Y was set to 10 to put her down on the sidewalk.

At the end of line 1020 the page flip subroutine is

called, followed by a delay subroutine, so that the

viewer looks at the standing girl for a brief time

before she begins to walk. Lines 1030 through

1050 contain a FOR...NEXT loop during which

the drawings B, C, D, A will be made seven times.

(The loop starts at B since A was made before

entering the loop, and it was desirable to finish

with the girl in standing position). Note that the

first GOSUB in line 1030 erases the girl. X is then

incremented by one before the next drawing is

made, so that she will appear to have shifted one

space to the right. Each time a new drawing is

made it must be erased before incrementing X and

making the next drawing, or (he figure will leave a

trail of itself behind on the screen. In this example

program the girl will move across the screen from

left to right one square at a time. The last step of

the program is to do a POKE-16300,0 al the end,

so that tlie viewer will be left on page one when the

program ends.

Final Hints

When you are debugging your program and using

the page-flipping subroutine, you may occasionally

hear the ominous "syntax error" beep, but be

unable to sec a message on the screen, and also see

no cursor. This probably means you have been

caught on page two, and the error message that

slopped your program and left you stranded on

page two is being displayed on page one. Just type

POKE-16300,0 (return), and you will see page one

displayed, where the error message and cursor will

be visible.

It is hoped that you have a lot of fun with

animating your graphics routines, despite the extra

effort involved. The same general methods apply
to Applesoft programs, but different "tricks" are

required to gain access to page two and to do the

memory move required. These "tricks" will be

described in a future article.

>LIST

£1 L0MEM:3Q?2
16 POKE -16308,0: TEXT : CfiLL

-936: GR : GOTO 1000

49 REH ** DELflY ROUTINES **

50 FOR J=l TO 50: NEXT J: RETURN

51 FOR J=l TO 1008: NEXT J: RETURN

52 FOR J=l TO 2000: NEXT RETURN

59 REH ** Pfl6E FLIPPER **

60 POKE -16300,0: POKE 60,0: POKE
61,4: POKE 62,255: POKE 63,
7: POKE 66,0: POKE 67,8: CflLL

-468: POKE -16239,0: RETURN

38 REH ** GRAPHICS FOR GIRL **

99 REM ** DRfiH TOP HflLF **

L00 C0LGR=8: HLIN X+3,X+4 0T V:

ULIN V,Y+2 fiT X+3: PLOT X+

2,V+2

105 C0L0R=13: ULIN V+l,V+2 RT X+
4: C0L0R=6: ULIN Y+3,V+6 fiT

X+3: ULIN V+3,V+6 RT X+4

110 C0L0R=3: ULIN Y+7,Y+8 RT X+

3: ULIN V+7,Y+8 RT X+4: HLIN

X+2,X+5 fiT Y+9: RETURN

119 REM ** STfiNDING LEGS **

120 C0L0R=13: ULIN Y+10,Y+11 flT
X+3: C0L0R=8: HLIN X+3,X+4 flT

V+12: RETURN

123 REH ** STEP FORHflRD **

130 C0L0R=13: ULIN Y+10,Y+11 RT

X+3: PLOT X+4,V+10: PLOT X+

5,Y+11: C0L0R=8: HLIN X+3,X+

4 FIT V+12: PLOT X+G,V+12: PLOT

X+7,Y+11: RETURN

139 REM ** MIDDLE OF STEP **

14G C0L0R=13: HLIN X+3,X+4 flT Y+

10: PLOT X+2,V+11: PLOT X+5

,V+11: C0L0R=8: HLIN X+2,X+

3 fiT V+12: HLIN X+5,X+6 fiT

V+12: RETURN

143 REH ** END OF STEP **

150 C0L0R=13: ULIN V+10,Y+11 flT

X+4: PLOT X+3,V+10: PLOT X+
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two, the cycle re peats and a new drawing is begun 
"behind the scenes" on page one. 

The POKE-16300,0 at the beginning of 
subroutine 60 causes page one to be displayed , 
showing the viewer the drawing you made while he 
was looking at page two. The next six pokes specify 
that it is page o ne o f graphics that is LO be copied LO 
page two. The CALL-468 does the aClUal copying. 
The last Poke, I'OKE-16299,0 causes page two to 
be displayed aga in , and the subroutine re lUrns LO 
the main program so that the next step in the 
drawing can be made out of sight on page one. 

The speed of the animation can be slowed 
down if necessa ry with delay loops such as those in 
lines 50, 5 1, and 52. For large or very complicated 
drawings delay loops won 't be necessa ry, but fo r a 
small object which is quickl y drawn yo u may want 
them. 

Main Program 
The ma in program is found from line 1000 to 
2000. You can see that it consists mostly o f 
COSUB's. There is a FOR ... NEXT loop , and 
seve ral X = X + I commands , which cause the 
fi gure to move LO the r ight. Line 1000 clears the 
graphics a nd text display and calls the page-flip 
routine so that the vi ewe r will be lookin g a t a blank 
screen fo r a few microseconds while the first 
drawing is mad e. Lines 1010 and 1020 draw a 
sidewalk and place the girl on the sidewalk at the 
le ft of the screen, standing still (drawing A). Note 
that X was setLO ze ro to place her at the left ed ge, 
and Y was set to 10 LO put he r d ow n on the sidewalk. 
At the end of line 1020 the page flip subroutine is 
called, followed by a delay subroutine, so that the 
viewer looks a t the standing g irl for a brie f time 
before she begins LO wa lk . Lines 1030 thro ugh 
1050 contain a FOR ... NEXT loop during which 
the drawings B, C, D, A will be made seven ti mes. 
(The loop starts at B since A was mad e before 
enterin g the loop, a nd it was d esirable to fini sh 
with the g irl in standing position) . Note that the 
first COSUB in line 1030 crases the girl. X is the n 
increme nted by one before the nex t drawing is 
mad e, so that she will appear LO have shifted one 
space to the rig hl. Each time a new drawing is 
mad e it must be erased before incre menting X a nd 
making the nex t draw ing, o r the fi gure will leave a 
tra il o f itsel f behind on the screen . I n thi s example 
progra m the gi rl will move across the screen fro ln 
le ft to ri ght one squa re at a time. T he last step o f 
the program is 10 do a I'OK E- 16300,0 at the e nd , 
so tha t the viewe r will be lert o n page one when the 
progra m e nds. 

Final Hints 
When you a rc d ebugging yo ur program and using 
the page- flippin g subroutine. you may occas io nall y 
hear the ominous "syntax erro r" bee p . but be 
unable to see a message on the sc reen , a nd a lso see 
no cursor. T his probably means you have been 

caught o n page two, a nd the e rro r message that 
sLOpped your program and le ft yo u stra nded o n 
page two is being displayed on page o ne. Just type 
I'OKE-16300,0 (return) , and you will see page one 
displayed , whe re the e rror message a nd cursor will 
be visible. 

It is hoped tha t you have a lo t o f fun with 
a nimating your graphics routines , des pite the extra 
e ffort involved . The same general methods apply 
LO Applesoft programs, but diffe re nt "tricks" are 
required to ga in access LO page two a nd LO do the 
me mor y move required . These " tricks" will be 
described in a future article. 

)·LE:T 
(1 Lot-1Et'1: 3£172 

10 POKE -16300.0: TEXT : CRLL 
-938: GR : GOTO 1000 

48 REt1 ** DEUW ROUTI NES ** 
50 FOR J=l TO 50: NEXT J: RETURN 

51 FOR J=l TO 1000: NEXT J: RETURN 

52 FOR J=l TO 2000: NEXT J: RETURN 

59 REM ** P~GE FLIPPER ** 
80 POKE -18300.0: POKE 60.0: POKE 

61.4: POKE 62.255: POKE 63. 
7: POKE 66.0: POKE 67.8: C~LL 
-468: POKE -16288.0: RETURN 

9f: RHl ** GR~PHICS FOR GIRL ** 
89 REM ** DR~W TOP H~LF ** 

100 COLOR=8: HUN X+3.X+4 ~T .... : 
ULIN ......... +2 ~T X+3: PLOT X+ 

2 .. '11+2 
105 COLOR=13: UUN ~'+1.W2 ~T X+ 

4: COLOR=6: UUN Y+3.'(+6 ~T 
);+3: UUN ~'+3.~'+8 ~T X+4 

110 COLOR=3: l)UN Y+7 .Y+8 ~T X+ 
3: ~JUN ~'+7 .Y+8 ~T X+4: HUN 
:<+2.X+5 AT Y+8: RETURN 

118 RHl ** STANDING LEGS H 
120 COLOR=13: ULIN Y+10.Y+11 ~T 

>(+3: COLOR=8: HUN X+3.X+4 ~T 
~'+ 12: RETURN 

1'::;:1 REM ** STEP FORWARD ** 
130 COLOR=13: ULIN Y+10.Y+ll ~T 

);+3: PLOT X+4 ..... +10: PLOT X+ 
5.""+11: COLOR=8: HLIN X+3.X+ 
4 RT ~'+12: PLOT X+6.~'+12: PLOT 
X+7.Y+l1: RETURN 

139 REM ** m DOLE OF STEP H 
140 COLOR=13: HLIN X+3.X+4 ~T Y+ 

10: PLOT )(+2.Y+ll: PLOT )(+5 
.~'+11: COLOR=8: HUN X+2.X+ 
3 RT .... +12: HLIN X+5.X+8 ~T 
Y+12: RETURN 

149 RHl ** E~m OF STEP H 

150 COLOR=13: UUN Y+10.Y+ll ~T 
>':+4: PLOT X+3.Y+10: PLOT X+ 
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2,V+11: C0L0R=8: ULIN V+ll,

V+12 RT X+3: HLIN X+4,X+5 BT

V+12: RETURN

159 REH ** ERfiSE GIRL **

168 C0L0R=8: FOR J=X+1 TO X+7: ULIN

V.V+12 RT Js NEXT J: RETLfRN
S33 REH ** MftIN ROUTINE **

1000 GR : CflLL -336: GOSUB G0: TfiE

14: PRINT "GIRL WALKING"

1010 C0L0R=5: HLIN 0,39 flT 23

1620 X=9:V=10: GOSUB 108: GOSUB

120: GOSUB 60: GOSUB 51

1030 FOR 1=1 TO 7: GOSUB 160:X=X+
1: GOSUB 100: GOSUB 130: GOSUB
60: GOSUB 50

1040 GOSUB 160:X=X+1: GOSUB 100:
GOSUB 140: GOSUB 60: GOSUB

50: GOSUB 160:X=X+1: GOSUB

190: GOSUB 150: GOSUB 60: GOSUB

1050 GOSUB 160:X=X+1: GOSUB 100:

GOSUB 120: GOSUB 60: GOSUB
59: NEXT I

1QG0 CflLL -336: TflB 17: PRINT "THE EN

D": POKE -16300,0: GOSUB 52

: GOSUB 160: COLOR=0: HLIN

0,33 fiT 23

2830 TEXT : CfiLL -936: POKE -16300

,0: END «B

SOFTWARE HOLDUP ?

i
Photo Dimmicks Doubles

TIRED OF HIGH PRICES & NO SERVICE ?

Quality Software

Apple II - TRS-80 - Tl 99/4 - Apple III

Creative Discount Software

256 South Robertson, Suite 2156

Beverly Hills, CA 90211

CALL for our Catalog TOLL FREE

Operator 831

800-824-7888

Alaska/Hawaii 800-824-7919

California 800-852-7777

tl ** I IM ||S I I 441 I I I SI
PROGRAMS LISTED BELOW ARE ON DIE K

iage

HI-RES Soccer

ft

Gamma Goblins
EPYX (Automated Simulations) SPECIAL—

While they last flyn/Morloc/Rigel all three
Galaxy Wars
Super Scribe ...........!
Galactic Empire
Galactic Trader ...

Galactic Revolution ..
DB Master ^\"

Aristotle s Apple -^-'
Micro Memo
The Data Factory
Mission Asteroid

Galactsc Attack ..
Wizardry &

Bright Pen

Star Mines .'

PFS (Personal Filing System)
PFS: Report
Warp Factor
Vinyl holders for 20 disks in

beautiful deluxe padded binder...
DOS Tool Kit
Microsoft Adventure
Olymptc Decathlon .
Compu-Math. Arithmetic
CRAE2.0 j
MCAT2.0 !..'..'.'.'.'.'.['.'"
Cartels and Cutthroats .
Operation Apocalypse

Torpedo Fire
Tank Attack ]
Modifiable Database II
TG Game Paddles
TG Joy Stick "."".
The Tarturran 1...
The Prisoner

The Wizard S The Princess
Flight Simulator (disk)

Star Cruiser
Space Album

Odyssey

Micro League Baseball
Sargon II

Program Line Editor
Space Eggs
Mystery House in French '
Z-80Softcard
VidexSOCol Board

3D Super Graphics
Compu-Math I or II..

HI-RES Cnbbage .
Phantom Five
Star Gazer s Guide .1
Lords ol Karma

Apple PIE* Formatter (Reg $129 95) .......
The Book of Software
Versa Writer Expansion Pac-l
The Linguist
Apple II Users Guide
Oh Shoot!
Serendipity Stalistics or Gradebook
Bridge Partner (disk)
ABM (Muse) ....

Dala Plot (Muse) . . "
Compuler Conflict
Computer Air Combat . ,\
The Temple ol Apshai jcT

Super-Texl II -_ftV?**'
Magic Window jjr^*
Request . . t^jr
Space Raiders " qV1
Thinker ^fi
Super Kram

Savage Island I (disk)
Savage Island II (disk)
Thnlogy
Zork . .

Howardsoft Real Estate Analyzer

Super Disk Copy-Sensible

Fastgammon

Aslro Apple ....
Akaiabelh

S24 95 now $21.1*

$29 95 now $23.39

$29 95 now $23.3*

$29 95 no. $23.3*

$29 9b no- $25.3*

$29 »5 now $33.3*

ij «MM
$24 95 now $22.**

$129 95 now $110.3*

$24 95 now

$24 95 now
$229 60 now
$34 99 now

.$39 95 now

$150 00 now

$19.95 now
$29 95 now

..$39 95 now

$49 95 now

$29 95 no.

$95 00 no.

$95.00 no.
. $39 95 now

$21.20
«2I.a*

$1*4.3*
$2*.**

(33.**

$124.00

$17.**

$35.3*
$33.**

MM*
$23.3*

$•«..*

$M.«*

$33.**

...iM :....»!».»•

.$75.00 now $•*.••

S29 95 now «2ft.«*

$44.»5
$24 95 now $21.**

$19 45 now $17.9*
$39 £5 now $33.**

$59 < 5 now $30.**

$59 95 now $30.99

$20 cto now
$150 CO now

$39£Snow
S5g c s „„»

$24.= 5ncw
$29E5now

$32£Snow
. $34 55 „„,

$24 55 now

$39 95 now

$29.i5oow
$24 95 now

3

now $30.**

now $30.**

now $ It.99

now $127.4*

now $33.9*
now $30.**

now $21.••

now $2*.**

now $».*•

now $29.30

now $20.99

now $34.50

now $23.50

now $22.**
$34 £5 now $29.70

$40 CO now $34.99

$29 95 now $25.39

'.. I fia.**
E349 00 now $2**.0O

£350 03 now $199.00

mo ok $35.99
$14 ea.
$21.**
$23.49

$23.39

$20 00 now fift.**

I Special ***.*•
$19 96 now $17.9*
$39 96 now $33.**

'■' ■" L- ' (33.**
• $12.**

$!*.**
.1690) now $143.5*

$249>no» $21.1*
$24 9 i now $22.4*

$59 9 i now $32.**

$39 9 i now $35.**

$59 9 i now $32.**

$39 9 i now $33.95
.150 00 now $12..**

$99 95 no. $15.00

225 00 now $1*1.1*

$29 95 now $23.39

495 00 no. $420.*9

$19 95 now
$39 96 now

$40 03 now

.$14 95 now

'now $14*..*

no. $17.79

no. $17.7*

now $21.1*
now $33.**

no. $12*.**

no. $13.4*

^now $21.2*

$30 01) now $13.4*

$24 9 j now $21.2*

$20 0) now $17.43

$34 9 > now $2*.**

V\t* laht' MaslcCaro or VISA (Include card

* ana e>pirahon aaitr, California resiflents

add 6:c lax inciud*; S2 00 for posiage

Foreign and hardwvare exira Send lor tree

catalog Prices subject'o change

HUNTINGTON COMPUTING,
2020 Charles Siree!

Posi Office Bo> 787

Corcoran California 93212

SUPER DISCOUNTS

[apple' SOFTWARE

Order by Phone (209) 992-5411
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2 .Y+ll: COLOR=8: ULIN Y+ll. 
,'+12 ~T X+l: HUN X+4.X+5 AT 
Y+12: RETURt~ 

159 RHf H ERASE GIRL H 

160 COLOR=0: FOR J=X+l TO X+7: ULIN 
,'.,'+12 AT J: NEXT J: RETURN 

889 REM ** MAIN ROUTINE ** 
1000 GR : CALL -936: GOSUB 60: TAE: 

14: PRHn "GIRL HALKING" 
1010 COLOR=5: HLIN 0.39 AT 23 
1020 X=0:,'=10: GOSUB 100: GOSUB 

120: GOSUB 60: GOSUB 51 
1030 FOR 1=1 TO 7: GOSUB 160:X=X+ 

1: GOSUB 100: GOSUB 130: GOSUB 
6tl: GOSUB 50 

1040 GOSUB 160:X=X+l: GOSUB 100: 
GOSUB 140: GOSUB 60: GOSUB 

50: GOSUB 160:X=X+l: GOSUB 
100: GOSUB 150: GOSUB 60: GOSUB 
50 

1050 GOSUB 160: X=X+l: GOSUB 100: 
GOSUB 120: GOSUB 60: GOSUB 

50: NEXT I 

COMPUTE! 

106£1 CALL -936: TAB 17: PRINT "THE EN 
0": POKE -16300.0: GOSUB 52 
: GOSUB 160: COLOR=0: HLIN 
0.39 AT 23 

2000 TE>:T : CALL -936: POKE -16300 
.0: END © 

SOFTWARE HOLDUP? 

PhOTO Dlmmlck"s Ooubles 

TIRED DF HIGH PRICES & NO SERVICE? 

Quality Software 
Apple II - TRS-80 - TI 99/4 - Apple III 

Creati ve Discount So ftware 
256 South Ro bertso n, Suite 2156 

Beverly Hills, CA 90211 

CAll lor our Catalog TOll FREE 800·824·7888 
Alaska/ Hawaii 800·824·7919 

Operator 831 California 800·852-7777 
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We talo, e MasterCard or VISA t Inc lude card 
• ana CAo.ralion (la te I CalilOfnla reSloents 
aoo 6 ° 0 13A Incruoe 5200 10f postage 
Foreign ana narOware e_lIa Send lor !tee 
C313109 Prices Sull/E!{l l0 cnange 

HUNTINGTON COMPUTING, SUPER DISCOUNTS 
2020 Char les StreeT '-

Post Othee 80_ 787 "C1~'" 
Corcoran Cahlornra9J212 _ I""~ SOFT WA R E 

Order by Phone (209) 992-5411 
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Oscilloscope
Rob Smythe

Ontario, Canada

Here is a program for physics teachers that makes

good use of the Apple's high resolution graphics.

Unless your school's equipment is better than

mine, you probably find it tricky to demonstrate

waveforms in class. Stabilizing the pattern on an

oscilloscope can require painstaking adjustment

when the frequency of the inputted sound is

changed. You wish to show how the shape of the

wave is altered as overtones are added, but text

books don't show enough. Demonstrating the

effect of different separations in the frequencies of

two notes requires diagrams, tedious to produce.

With this program you can show effects of

varying amplitude and frequency on sine waves,

add up to five overtones (each with their own

amplitude) and show the resultant wave pattern

for up to six different notes. This last facility is

useful for demonstrating the cause of beats.

When you run this Applesoft program you

will be presented with a table showing that there

are no notes presently in memory and a menu

prompting you for single Keystroke selection of

commands. Touch 1, 2, 3, 4, 5 or 6 and you will be

able to set the amplitude and frequency of a note.

Enter as many notes as you wish, or change them

one by one. Touch P to plot the resultant waveform.

After the oscilloscope pattern is drawn and you

have finished studying it, return to the menu by

pressing any key.

Touching S will enable you to alter the plotting

speed, which is initially set at 4. This determines

the increment along the x-axis (time axis) between

plotted points. When using frequencies over about

500 Hz, you might have to set speed at 1 or 2

(because at coarser settings significant change to

the shape might occur between points and be

missed: try 800 Hz at speed 4 and speed 1 to see

this).

To clear all notes from the table, touch C and

confirm with a Y.

Try notes of amplitude 10 to 20 in a frequency

range of 100 to 500. Create a complicated note

using all overtones, with amplitudes 10 or less (so

that you don't go off the top of the "scope"). Beat

patterns look nice when you play notes of frequency

1000 and 1050 together.

The Program:

1000's print table and menu routine

1030 format numbers in display

1100 wait for single keystroke input

1110 input data

1120 on process data and reject invalid input

2000*s plot routine

2000-2110 draw axes

2150-2160 pick X value in radians

2170 sum the waves

2190 scale X and Y to Fit screen

2200 check for off scale values

2210 plot

3000's subroutine to check that points are not

offscale

Variables (in order of appearance)

G$ bell

SP speed (1 = slow to 5 = fast)

I counter, local pointer

A$ local input variable

AMP{I) amplitude ofthe I-th note

FR(I) frequency ofthe I-th note careful: don't

useFRE(I)

F(I) frequency after scaling for plotting

TIME a measure oflength of X-axis

S scaling factor

j loop counter

X horizontal coordinate of point

Y vertical coordinate of point

Suggested Modifications:

1. Very small changes are required to allow for

more overtones.

2. Changing TIME in line 2120 will allow fora

different range of suitable frequencies. You might

add TIME input to the menu, so that beats can be

shown effectively with frequencies that are very

close together.

3. Of course, adding routines which would produce

the sound of the note you have created on the

Apple's speaker would make this program tre

mendously useful. Any volunteers?

3LIST

tO REH OSCILLOSCOPE

R*H. SMYTHE

1522 RUSHOLME CRES.

BURLINGTON* ONTARIO

CANADA
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Oscilloscope 
Rob Smythe 

Ontario, Canada 

Here is a program for physics teachers that makes 
good use of the Apple's high resolution graphics . 

Unless your school's equipment is better than 
mine, you probably find it tricky to demonstrate 
waveforms in class . Stabilizing the pattern on an 
oscilloscope can require painstaking adjustment 
when the frequency of the inputted sound is 
changed . Yo u wish to show how the shape o f the 
wave is altered as overtones a re added, but text­
books don 't show enough . Demonstrating the 
e ffect of diffe rent separations in the frequencies o f 
two notes requires diagrams, tedious to produce, 

With this program you can show effects o f 
varying amplitude and frequency on sine waves , 
add up to five ove rtones (each with their own 
amplitude) and show the resultant wave patte rn 
for up to six d iffe rent notes. T his last facili ty is 
useful fo r demonstrating the cause of beats. 

When you run this Applesoft program you 
will be presented with a table showing that the re 
are no notes presentl y in memory and a menu 
prompting you for single Keystro ke selection o f 
commands. T o uch 1,2,3,4,5 or 6 and yo u will be 
able to set the amplitude and frequency o f a note . 
Enter as many notes as you wish , o r change them 
one by one, T o uch P to plot the resultant waveform. 
Afte r the oscilloscope pattern is drawn and you 
have fini shed stud ying it, return to the menu by 
pressing any key, 

T ouching S will enable you to alter the plotting 
speed , which is initially set at 4, This determines 
the increment along the x-ax is (time ax is) between 
plotted points, When using frequencies over about 
500 Hz, you might have to set speed at I or 2 
(because at coarser settings significant change to 
the shape might occur between points and be 
missed : try 800 H z at speed 4 and speed I to see 
this). 

To clear all notes from the table, touch C and 
confi rm with a Y. 

T ry notes of amplitude 10 to 20 in a frequency 
ra nge of 100 to 500. Create a compl icated note 
using all ovel"lones, with amplitudes 10 or less (so 
that you don't go off the top of the "scope"). Bea t 
patte rns look nice when you play notes of frequency 
1000 and 1050 together. 

The Program: 
1000's print table and menu routine 
1030 format numbers in display 
1100 wait for s ingle keystroke input 
1110 input data 
1120 on process data and reject invalid input 
2000's plot routine 
2000-2 110 draw axes 
2150-2160 pickXvalue inradians 
2170 sum the waves 
2190 scale X and Y to fit screen 
2200 check for off scale values 
2210 plot 
3000'5 subroutine to check that points are not 

off scale 
Variables (in orde r of appearance) 
G$ bell 
SP speed (I; slow to 5; fast) 
I counter, local pointer 
A$ local input variable 
AMP(I) amplitude of the I-th note 
FR(I) frequency of the I-tb note careful : don't 

useFRE(I) 
F(I) frequency after scaling for plotting 
TIME a measure oflength of X-axis 
S scaling factor 
J loop counter 
X horizontal coordinate of point 
Y vertical coordinate of point 

Suggested Modifications: 
L Very small changes are required to allow for 
1110 r e overtones. 
2. Changing T I M E in line 21 20 will allow fo r a 
differe nt range of suitable frequencies . You might 
add TIM E input to the menu , so that beats can be 
shown effecti vely with freq uencies that a re very 
close together. 
3. Of course, add ing ro utines which wouid prod uce 
the sound of the note you have created on the 
Apple's speaker would make this program tre­
mendo usly useful. An y voluntee rs? 

JLIST 

lO !',EH OSC I LLOSCOF'E 

R. M. SMYT HE 
1522 RUSHOLME CRES. 
BURLINGTON, ONTARIO 
CM1ADA 
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20 REtf

COPYRIGHT CO 1931

BY SGFTUARE UNLIMITED

50 G$ = CHR$ (7): REK ERROR BEEP

UTAB 211 CALL

"CLEAR ALL NOTES

ice

997

993

999

10CC

1C1O

1020

1030

me

1050

1C60

1070

1080

1C9C

1100

1110

1120

1130

SP = 4: REM PLOTTING SPEED

FROM 1 ( SLOU=fiOST ACCURATE )
TO 5

*

REM DATA INPUT

TEXT : HCfiE

PRINT " NOTE AMP }

RED"! PRINT

FOR I = 1 TO 61 PRINT

7)JIfn "J

A$ * RIGHT* £"

(FR< I))y6)t IF AHP<I)

PRINT " "J

PRINT AHPd)?- *9M

PRINT : NEXT I

PRINT : PRINT I PRINT

D - "JSP

UTAB 21

PRINT "CHANGE NOTE! 1/2/3/4

/5/6 PLOT! P"

print "clear notes! c

t: e speed: s*

TAS(

t STR$

1C THEN

or i_l.

POKE - 16363.CI UAIT

EXI

- 16

334,123

GET A$il a VAL (At)J IF I >

6 THEN PRINT G$J GCTO 10C0

IF I = C THEN 1180

VTAB 211 CALL - 9531 PRINT

"NOTE "ilf'l "ft INPUT "AMPL

ITUDE (1-10) " i A*t AHPU) = UAL

(A*): IF AKPU) = 0 THEN 113
0

1140 IF AMPU) > 20 THEN PRINT
GtJI GOTO 1130

1150 PRINT TAB( 9)?: INPUT "FRE

SUENCY - SFRCI): IF FRU ) <

C CR FR(I) > 99979 THEN PRINT

G$;: 'v'TAB 221 CALL - 8631 GOTO

1150

1170 GCTC 1000

IF A$ a "E" THEN END

IF A1 = "P" THEN 2000

IF A$ = "C THEN 1240

IF AS < ) "S" THEN PRINT

G9I GCTO 10CC

:f.22C 'v'TAB 211 CALL - 9581 INPUT

"ENTER SPEED (1-5) - "JSP: IF

SF < 1 CR SP > 5 CR INT (SP

) < > SP THEN PRINT G$: GOTC

1220

1230 GCTC 1CCC

I 1 H*
j. j. 0 ■J

■I 1Cf

12C0

1210

1250

1997

1993

1999

2CCO

2C10

2C2C

2030

(Y/«) "I GET Aft

11V THEN 1000

for I = i tc 6:

I) = OtAMP(I) =

9581 PRINT

IN MEMORY?

IF A$ < >

f; i) = c:fr(

0! NEXT : GCTG

PLOTTING ROUTINE

2C60

2C7fl

2C8C

2C9C

21C0

2110

2120

213G

2140

2150

2160

217C

2190

2190

22C0

2210

2220

2230

2240

2250

2997

2993

2999

3CCC

3C1C

3020

3030

HChE

VTAB 24

HGR

HCCLCR= 3

HPLQT 0/30

HPLGT 0.16

FOR I

HPLQT

= C

1.73

TC 279*80

TC 0.143

TC 279 STEP

TC 1*

79*78 TO 279.82
NEXT I

FCR I = 16 TC 144 STEP 16

HPLCT 0*1 TO 4,1

NEXT I

TIME = 400

3 a 230 / TIME

HPLCT 0/80

FOR I = 0 TO TIME STEP

X = I * 3*14159 / 180

Y = C: FOR J = 1 TC 6IY

P(J) / 5 * SIM (F(J) *
y: next j

Y = 30 - Y * 16

X = I * S

GCSUB 3000

HPLOT TO X*Y

NEXT I

POKE - 16363.01

334.128

GET A*

GDTC 1000

*

REM SUBROUTINE CHECK RANGE

SP

= AM

X) +

UAIT - 16

IF X

IF X

IF Y

IF Y

C THEN X = 0

279 THEN X = 279

C THEN Y = 0

159 THEN Y « 159

3040 RETURN

Apple Authors
COMPUTE! is looking for applica

tions articles aimed at beginners

and intermediate programmers.

We're specifically interested in

programming hints, tutorials, ar

ticles written to help users get

more out of their machine.
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20 REM 

COPYRIGHT (C) 1981 
BY SOFTWARE UNLIMITED 

50 G$ = CHR$ (7) : REM ERR OR BEEP 

l CO SP = 4: REM PLOTTING SPEED 
FROM 1 (SLOW=MOST ACCURATE) 
TO 5 

997 
998 REM DATA WPUT 
999 
lOCO TEX T : HONE 
1CI0 PRI NT' NOTE 

REG " : PRINT 
AMP F 

1020 FOR I = 1 TO 6: PRIIlT HB( 
7) ;I;'! "j 

1030 A$ = RIG HT$ (' " .~ STR$ 
(FR( 1»,6) : IF AMP( I) .: 10 THEIl 

PRltH ,. "; 
10?C PRINT AMP(I );' ';AS 
1050 PRINT: NEXT I 
1060 PRINT: PRINT: PRINT 'SPEE 

D - ';SP 
1070 I.'TAB 21 
1080 PRINT 'CHANGE NGTE: 1/2/3/4 

/ 5/6 PLOT: P" 
lC9C PRHH "CLEAR NOTES: C EXI 

T: E SPEED: S" 
1100 POKE - 16363,0: WAIT - 16 

384r128 
1110 GET A~:I = VAL ( A$): IF I > 

6 THEN PRINT G~: GOTD 10ce 
1120 IF I = C THEN 1180 
1130 VTAB 21: CALL - 958: PRINT 

"NOTE r;r;": r;: INPUT ~AMPL 

ITUDE (1 -10) "iAS :AMP(I) = VAL 
( At ): IF AMP( I) = 0 THEN 113 
o 

1140 IF AMP( 1) > 20 THEN PRINT 
G$;: GOTO 1130 

1150 PRHa TAB( 9);: HlPUT ' FRE 
QU EN CY - '; FR{I): IF FRCI) < 
COR FR(I) > 99799 THEN PRINT 
G~;: VTAB 22: CALL - 863 : GOT a 
11 50 

1160 F{ I ) = FR ( I ) 
~.17C GeTO l oce 

I 'i7 7 ~ 
I ... I . , ..J 

liSe IF M = 'E" THEN Elm 
119C IF A~ = rpn THEN 20CC 
l:CO IF AS = ~C " THE~ 1240 
:~ 2 1C IF A<i < )- /' S' THEN PRIt{T 

G$: GOT a 100e 
:t22C VTAE 21 : CALL - 958 : IN PUT 

I'ENTER SPEED ( 1-5) - I';SP: IF 
SF < 1 CR SP > 5 OR INT (SP 
) ( > SP THEN PRI NT GS: GOTC 
122C 

1230 GOTO lc ce 

COMPUTE! 

1-.-' t' "" VT AB 21 : CALL - 958: PRINT 
'CL EAR ALL NOTES IN MEMORY ? 
( Y /U) .. : GET Ai: IF A$ < > 
I' yr T HEt~ 100e 

July, 1981. Issue 14 

1~5C FOR I = 1 TO 6:F( I ) = C:FR( 
I ) = C:AMPeI) = 0: NEXT : GOTC 
leee 

19'77 
1993 REM F'LCTTH~G ROUTINE 
19'19 
~.~ccc HOM E 
20 10 VTAB 2 ~ 
;':C20 HGR 
2 C30 HeCLeR= 3 
~C ?0 HPLOT 0.90 TO 279,80 
r)(. ~ .,. 

.: .. """v 
2C6() 
2C 7C 

2C80 
:·~C9C 

2 100 
2 110 
2 120 
2 130 
2l?O 
2 150 
21 60 
217C 

2180 
2 190 
22C0 
22 10 
222C 
2230 

2240 
2250 
2997 
2993 

2999 
3C~C 

3C 1C 
3020 
3C30 
3NO 

HPLOT 0, 16 Te 0, 143 
FGR I = 0 TO 279 STEP 7C 
HPL OT 1 ,78 TO 1,92: HPLOT 2 

79,78 TO 279,82 
~lEX T I 
FOR I = 16 TO 144 STEP 16 
HPLCT 0, r TO 4,1 
NEXT I 

TI~E = 4Ce 
S = 280 / TIME 

HPL CT 0,80 
FOR I = 0 TO TIME STEP SP 

X = I * 3.14159 / 18C 
Y : C: FOR J = 1 TC 6:Y = AM 
P(J) /5* SIN ( FeJ) * X) + 
Y: NEXT .j 

Y : 80 - Y * 16 
X = I * 5 

GCSUB 3000 
HPLOT TO X, Y 
UE XT I 
POKE - 16368, 0: WAIT - 16 

384,128 
GET AS 
GOTO 1000 

REM SUBROUTINE CHEC~~ RANGE 

IF X < C THEN X = 0 
IF X )- 279 THEN X = 279 
IF Y <: 0 THEN Y = 0 
IF Y )- 159 THEN Y = 159 
RETURN 

Apple Authors 
COMPUTE! is looking for applica­
tions artic les aimed at beginners 
and intermediate programmers. 
We're specifically interested in 
programming hints, tutorial s, ar­
ticles written to help users get 
more out of their machine. 
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16K RAM EXPANSION BOARD
FOR THE APPLE II* $195.00

The Andromeda 16K RAM Expansion Board

allows your Apple to use RAM memory in place

of the BASIC Language ROMs giving you up

to 64K of programmable memory. Separate

Applesoft* or Integer BASIC ROM cards are no

longer needed. The I6K RAM Expansion Board

works with the Microsoft Z-80 card, Visicalc,

DOS 3-3, Pascal, Fortran, Pilot, and other

software. A switch on the card selects either

the RAM language or the mainboard ROMs

when you reset your Apple.

The Andromeda 16K RAM Expansion

Board has a proven record for reliability with

thousands of satisfied customers.

Now with One Year Warranty.

-Apple II and Applesoft are trademarks.

»

Distributed By:

COMPUTER

DATA

SERVICES

INCORPORATED

P.O. Box 19144

Greensboro, NC. 27410

919 852-1482

P.O. Box 696

Amherst, NH. 03031

603 673-7375

16K RAM EXPANSION BOARD 
FOR THE APPLE 11* S195.oo 

The Andromeda 16K RAM Expansion Board 
allows your Apple to use RAM memory in place 
of the BASIC Language ROMs giving you up 
to 64K of programmable memory. Separate 
Applesoft* or Integer BASIC ROM cards are no 
longer needed. The 16K RAM Expansion Board 
works with the Microsoft Z-BO card . Visicalc. 
DOS 3-3. Pascal. Fortran. Pilor. and other 
software. A switch on the ca rd selects either 
the RAM language or the mainboard ROMs 
when you reset your Apple . 

The Andromeda 16K RAM Expansion 
Board has a proven record for reliability with 
thousands of satisfied customers. 

Now with One Year Warranty. 
• Apple U and Applesoft are trademarks. 

jW,)I\OMEDJ\ 
M INCORPORATED 
~ P.O. Box 19144 

Greensboro. NC. 27410 
919852-1482 

DIstributed By: 

":C~O=M===P=U':T=E=R::'il P.O. Box 696 
OATA Amherst, NH. 03031 

~~S",E",R",V",I",C",E",S~ 603 673-73 7 5 
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The Apple

Hi-Res Shape

Writer
Doug Hennig

Dallas, TX

These days a lot of people are writing their own

games or applications software rather than paying

for someone else's labor. After all, designing and
writing software really is the best part about owning

your own microcomputer. Games especially are
fun to design because they tax not only your

programming skills, but your imagination as well.

Many of today's popular computer games are

of the "arcade" type where you are required to Tire

missies to destroy any number of different kinds of
objects. Usually these objects are drawn and

manipulated on the high resolution screen using
hi-res shape tables that are stored in memory to

define the object. Other types of games also use hi

res shape tables, including a number of recently

developed high resolution adventure games. As

you have no doubt already observed, the uses of

shape tables in graphics programs is almost limitless.

However, that is where the problem arises.

Anyone who has ever designed a high resolu

tion shape table knows that it is not a lot of fun to

do. You must draw the shape dot by dot, convert

each dot into a number, convert the numbers into
bytes by an obscure process, type in the long list of

bytes, and hope that you have not made an error

somewhere along the way (I invariably do!). After

several attempts at such nonsense, I thought that

there must be an easier way. Why not do just the

fun part - drawing the shape - and leave the

Apple to do the hard part? Thus the Apple Hi-Res
Shape Writer was born.

The Apple Hi-Res Shape Writer allows you to

draw any shape on the low resolution screen using

the game paddles and then convert the lo-res

shape into a high resolution shape table. You will

soon see your graphics ideas take shape (no pun

intended) quickly and painlessly. Create space

ships, alien creatures, even new and exotic character
sets.

Operation

Operation of the Apple Hi-Res Shape Writer is

simple. First you tell the program how many

shapes you want in the shape table (the maximum

is ten). It will then draw a dark blue background in

low resolution graphics and ask you for the number

of vertical and horizontal elements in the shape

that is to be drawn next; since the low resolution

screen is 40x40, these are the limits for the shape.

A black area that is the size of your shape will
appear, which can be filled in as you wish. The

location of the current plotting position, indicated
by a flashing light blue "cursor," is controlled by

the game paddles. To plot a point, press "P" and to

erase a previously plotted point, press "E" (note

that the REPT key can be used along with either of
these to give "speed" drawing). The shape does not

have to be drawn in any particular order; you can
"doodle" if you want, trying different designs and

erasing the parts that you do not want. Once the
shape is drawn to your satisfaction, press "S" to

construct the shape table. After the table is done,

you may see the high resolution shape before

starting on the next shape. Once you have drawn

the desired number of shapes, you have the option

of saving the entire shape table on disk.

Hi-res shapes will appear "skinnier" than the

lo-res shapes drawn because low resolution blocks
are rectangular rather than square. However, a

little practice will allow you to easily visualize how

your hi-res shape will look and to plan the lo-res
shape accordingly.

Since the hi-res shape table is stored in the

second page high resolution buffer (starting at

16384 or $4000), The Apple must have at least

24K and Applesoft in ROM.

The Program

There are few "fancy tricks" used in this program.

If you are not familiar with the way shape tables

are created or used, you should read Chapter Nine

of the latest Applesoft manual before trying to

follow how this program works. To help explain its

operation, I have included a list of major variables

and subroutines used in the program, with com

ments about the uses of each.

Variables Used (In Order of Appearance)

A$ Used for all input from the user.

SH The number of shapes to lie drawn (a maxi

mum often). This number is POKEd into the

first two locations of the shape table.

BASE The starting address of the data for the

current shape. It is initially set lo 16384 +

2*SH + 2 because the table starts at 16384

and the table index consists of two bytes for

the number of shapes and two bytes lo point
to each shape.

NU The number of the current shape.

TABLE () Holds the plot status of every point in

the shape area of the screen. The stains is

based on the following system:

move right (no plot) = I plot and move right = 5

move down (no plot) = 2 plot and move down = 6

move left (no plot) = 3 plot and move left = 7

BLACK, AQUA, RED Hold the values of the

corresponding low resolution colors

COL A dual purpose variable: first it holds the
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TheApple 
Hi-Res Shape 
Writer 
Doug Hennig 
Dollos,1)( 
These days a lot of people a re writing their own 
games o r applications softwa re ra ther tha n pay ing 
fo r someone else's labor. After a ll , designing a nd 
wri ting software rea lly is the best pa rt about owning 
your own microcomputer. Games es pecia ll y are 
fun to d esign because they tax no t o nl y your 
programming skills, but your imagination as well . 

Many of today's popular computer ga mes are 
of the "arcade" type where you are requ ired to fire 
missles to destroy a ny number of d ifferent ki nds o f 
obj ects. Us uall y these objects are drawn a nd 
ma nipulated on the h igh resolution screen using 
hi-res shape tables that a re stored in me mo ry to 
define the obj ect. Other types of ga mes also use hi­
res sha pe tables, including a number of recently 
develo ped high resollllio n adventure games. As 
you have no doubt alread y observed , the uses o f 
shape ta bles in graphics programs is a lmos t limitless. 
However, tha t is whe re the problem arises. 

Anyone who has eve r d esigned a high resolu ­
tion shape table knows that it is not a lot of fun to 
do. You must draw the shape dot by d ot, convert 
each dot into a number, con vert the numbers into 
bytes by an obscure process, type in the long li st o f 
bytes, a nd hope that you have not made an erro r 
somewhere along the way (I invariabl y do!). Afte r 
seve ral a tte mpts at such nonsense, 1 thought tha t 
there must be a n easier way. Wh y not do just the 
fun part - draw ing the shape - a nd leave the 
Apple to d o the ha rd part? Thus the Apple Hi-Res 
Shape Writer was born. 

The Apple Hi-Res Shape Writer a llows yo u to 
draw any sha pe on the low resolu tion screen using 
the ga me paddles a nd then convert the lo- res 
shape in to a high resollllion shape table. You wi ll 
soon see your g rap hics ideas take sha pe (no pun 
intended) quickly and painlessly. Create space 
ships , a lien crea tures, even new and exotic cha racte r 
se ts. 

Operation 
Operation of the App le Hi -Res Shape Writer is 
simple . First you te ll the program how man y 
shapes yo u want in the shape table (the maximum 
is te n). It will then draw a da rk blue bac kground in 
low resolution g ra phics a nd as k you fo r the numbe r 
of vertica l and hori zontal e lements in the shape 
that is to be drawn next; since the low reso lution 

screen is 40x40, these a re the limits fo r the sha pe. 
A black area that is the size of your shape will 
ap pea r, which can be fill ed in as you wish. T he 
locatio n of the current plotting position , indica ted 
by a fl ashing ligh t blue "cursor," is controlled by 
the game paddles. To plo t a po int, press " P" a nd to 
erase a previously ploued point, press "E" (note 
that the REPT key can be used alo ng with e ithe r of 
these to give "speed" drawing). The shape does not 
have to be drawn in any particular o rd er; yo u can 
"doodle" if you wa lll, trying different designs a nd 
e rasing the parts that you do not wa nt. O nce the 
shape is drawn to your sa tisfaction , press "S" to 
construct the shape table . Afte r the table is done, 
yo u may see the high resolu tion sha pe befo re 
starting on the next shape. Once you have drawn 
the desired numbe r of shapes, you have the option 
o f saving the entire shape table on disk. 

Hi-res shapes will appear "skinnier" tha n the 
lo- res shapes drawn because low resolu tion blocks 
are rectangu la r rathe r than square . Howe ve r , a 
li ttle practice wi ll a llow you to easil y visualize how 
your hi-res shape will look and to plan the lo- res 
shape accordingly. 

Since the hi-res shape table is store in the 
second page hig h resol utio n buffe r (startin g at 
16384 or $4000) , The Apple must have a t least 
24K and Applesoft in ROM . 

The Program 
T he re are few "fancy tricks" used in thi s program. 
If you are not fami lia r with the way shape tables 
a re created or used , yo u should read Chapte r Ni ne 
of the latest Applesoft manual befo re t rying to 
follow how this program works. To he lp explain its 
o peration , I have included a list o f major va riables 
a nd subro lltines used in the program , with com­
ments about the uses of each. 

Variables Used (In Order of Appearance) 
A$ Used fo r a ll input from the use r . 
SH T he number of shapes to be dra wn (a max i­

mum of Len). T his number is POKEd in LO I. he 
firsttll'o locations o f the shape Lable. 

BASE T he starting address of the daLa for I.h e 
current shape. It is initia ll y set Lo 16:18'1 + 
2*S H + 2 because the tabl e starts a l. 16384 
and the table index consists o f two bYLes fo r 
the number of shapes and two bytes LO poilll 
to each shape. 

NU T he number of the current shape. 
TABLE 0 Holds the plot sta lLls o f ever po inL in 

the shape area of Lh c screen . T he st Ill S is 
based on the following sysLcm: 
move righ t (no p lot) = I plot and move r ight ;:; 5 
move down (n o p lo t) = 2 plot and move down = 6 
move le ft (no plot) = 3 p lo t and move left = 7 

BLACK, AQUA, RED Hold the va lues of the 
corresponding low resolution co lors. 

COL A dual purpose va riable: first it ho lds Lh e 
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number of horizontal elements in the shape

and later it is used as a loop counter for the

columns.

Cl, C2 Contain the horizontal low resolution

screen limits.

Rl, R2 Contain the vertical low resolution screen

limits.

X, Y Represent the coordinates of the current

plot position.

OLD Holds the color of the screen under the

"cursor" (black if nothing was plotted, red if a

point was plotted).

MOVE Stores the plot value: either move right (1)

or move left (3), depending on which row is

being scanned (see the variables START,

LAST).

DOWN Stores the plot value lo move down (2).

START, LAST Hold the loop limits for the

column counter. The First row is scanned left to
right, the second right to left, and so on (always

moving down one row when the end of the cur

rent row is reached), so START and LAST are

switched at the end of each row.

INC Another dual purpose variable: initially, it

holds the step value for the column loop (1

means scanning left to right and -1 means scan

ning right to left); later it is used to hold the

number of bytes in the current shape.

B Holds the octal representation of the current

byte to be put into the shape table. Octal is used

because in hi-res shape tables, eight possible

moves are ailowed (see the Applesoft manual).

W, X, Y, Z Store intermediate results in the con

version of octal to decimal. X also holds the

final (decimal) result.

D Holds the length of the shape table.

Sections And Subroutines Used

10-37 Introduction.

40—400 Print instructions.

410—450 Initial shape table setup.

460-500 Variable initialization.

510—700 Low resolution screen setup.

710-830 Draw the lo-res shape.

840-1130 Create the hi-res shape table.

1140-1240 Display the hi-res shape.

1250-1500 Save the shape table on disk.

11000—11080 Input user response (avoids the

problems of using INPUT).

12000-12100 Print heading.

13000-13040 Go on to next screenful.

Changes And Modifications

A number of changes to the program are possible.

The colors of the background, the Hashing "cursor,"

and plotted points may be changed to suit your taste

by changing the values in lines 490 and 530 (AQUA

is the color of the "cursor" and RED is the color of a
plotted point). To allow more shapes per table (up to

a reasonable limit, of course), change the upper

limit in line 425.

Perhaps the most important modification

would concern the speed of execution. Creation of

the shape table can take up to several minutes for
large shapes because of the amount of data in

volved. If the time involved seems unreasonable to
you, perhaps a machine language version of lines

840 to 1130 would be in order. Since I am not

proficient in machine language, I chose to let Basic

do the job for me, but I am sure that some enter

prising soul can come up with a faster version. If

you want to tackle this problem, feel free to contact

me with any questions that you have about the pro

gram.

Using Shape Tables With Your Own Programs

There are two ways that you can use a shape table

in your own program. The program can read in

the table from disk (using BLOAD) or the program

can POKE in the values for the table from data in

DATA statements. The first method is obviously

easier to program, but you must ensure that the

disk containing the shape table is inserted in the

drive or the user will get a nasty DOS error

message.

The question with the second method is: how

do I convert all those bytes in memory into numbers
in DATA statements? One way (the hard way) is to

write a short program which reads the shape table-

one byte at a time, prints the value, and lets you

write it clown before going on to the next one.

Then you have to type all the values into DATA

statements and POKE them into memory. The

easier way is to EXEC a text file which will do all

that for you. Listing 2 contains a program which

will set up such a text file. To use this, set the

variable LINE in line 90 to the line number that

you want the POKE routine to start at, set the

variable B in line 90 to the last memory location of

the shape table (lines 1460 and 1470 in the Apple

Hi-Res Shape Writer print this value for you),

RUN the program and EXEC the text file. For

example, for a shape table that the computer tells

you ends at 17000, type (in the direct mode):

LOAD POKE WRITER

90 LINE = 5000 : B = 17000

RUN

Now just load your program, EXEC POKE

ROUTINE, and you have added a routine, starling

at line 5000 in this example, that will POKE your

shape table into memory every time the program

is run.

I hope that you enjoy Apple Hi-Res Shape

Writer. I have found it extremely useful in de

signing some of my own games and educational

software, and I am sure that you will find many

uses for it too!
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numbe r of hori zo ntal eie mems in the shape 
and later it is used as a loop counte r for the 
columns. 

CI, C2 Coma in the ho ri zomallow resolution 
screen limits. 

Rl , R2 Conta in the venica llow resolution sc reen 
limi ts . 

X, Y Re prese nt the coordi nates of the current 
plo t pos ition . 

OLD Holds the colo r o f the screen unde r the 
"cursor" (black if nothing was ploued , red if a 
poim was plou ed ). 

MOVE Stores the plot value: e ithe r move right ( I) 
o r move le ft (3), depending on which row is 
being scanned (see the variables START, 
LAST). 

DOWN Stores the plot value to move down (2) . 

START, LAST Hold the loop limits fo r the 
column counte r. The first row is scanned le ft to 
rig ht, the second rig ht to le ft , and so o n (a lways 
moving d own one row when the e nd of the cur­
re m row is reached ), so ST ART a nd LAST a re 
switched at the end of each row. 

INC Anothe r dua l purpose variable : initiall y, it 
ho lds the step value for the colu mn loop ( I 
means scanning left to ri ght and -I mea ns scan­
ning right to left) ; late r it is used to ho ld the 
number o f bytes in the current shape. 

B Holds the octal re presem ation o f the curre m 
byte to be put im o the sha pe table . O ctal is used 
because in hi-res sha pe tables, e ight possible 
moves are a llowed (see the Applesoft manual ). 

W, X, Y, Z Store ime rmedia te res ults in the con­
version of octa l to d ecimal. X also ho lds the 
fina l (decimal) res ult. 

D Holds the le ng th of the shape table. 

Sections And Subroutines Used 
10-37 I mroductio n. 
40400 Prin t instructions. 
410-450 Initia l sha pe table setup. 
460-500 Variable initia lization . 
510-700 Loll' reso lution screen setup. 
710-830 Draw the lo- res sha pe. 
840-1130 Crea te the hi-res shape table. 
1140-1240 Display the hi-res shape 
1250-1500 Save the shape table o n disk. 
11000-11080 In put user res ponse (avo ids the 

problems o f using INPUT ). 
12000-12100 Prim headin g. 
13000-13040 Go on to next screenful. 

Changes And Modifications 
r\ numbe r of changes to the program a re poss ible. 
T he colo rs of the background , t.h e fl as hing "curso r," 
alld plou ed po ints may be changed to suit your taste 
by changing the values in lines 490 a nd 530 (AQUA 

is the co lo r of the "curso r" and RED is the co lo r of a 
plotted po int). To a llow more shapes per table (up to 
a reasonable li mit, o f course), change the upper 
li mit in line 425. 

Perhaps the most important modifica tion 
would conce rn the speed of execution. C reation of 
the shape table can take up to several m inutes fo r 
large sha pes because o f the amount o f da ta in ­
vo lved. If the time involved seems unreasonable to 
you , perha ps a machine lang uage ve rsion o f lines 
840 to 11 30 would be in o rde r. Since I am no t 
profi cie m in machine language, I chose to le t Basic 
do the j ob fo r me, but I am sure that some enter­
prising soul can come up with a faste r version . If 
yo u wa m to tac kle this problem, feel free to comact 
me with a ny questions tha t you have about the pro­
g ra m. 

Using Shape Tables With Your OWn Programs 
The re are two ways tha t YOll can li se a shape table 
in your own program . T he program can read in 
the tab le from disk (using BLOAD) 0 1' the program 
can POK E in the values fo r the table fro m d ata in 
DA T A sta te ments. T he first method is obviously 
easier to program, but you must ensure that the 
di sk com aining the sha pe table is inse rted in the 
drive o r the use r will ge t a nasty DOS erro r 
message. 

The question with the second method is: how 
d o I conve rt a ll th ose bytes in me mo ry imo numbers 
in DATA sta te me m s? O ne way (the ha rd way) is to 
write a short program which reads the sha pe table 
one byte at a time, prin ts the value, and le ts you 
write it down be fo re go ing on to the next one. 
Then you have to type a ll th e values in to DATA 
state me m s a nd PO KE the m imo me mo ry. The 
eas ie r way is to EXEC a text fil e which will clo a ll 
tha t fo r you . Listing 2 conta ins a program which 
wi ll setup such a text fi le. T o use this, set the 
vari able LI NE in line 90 to the line num ber that 
yo u wa nt the PO KE ro utine to sta n a t, set the 
va riable B in line 90 to the last memory location o f 
the shape table (lines 1460 a nd 1470 in the Apple 
Hi-Res Sha pe Writer print th is value fo r yo u), 
RUN the progra m a nd EXEC the tex t fi le. For 
example, fo r a shape table tha t the computer te lls 
you e ncl s a t 17000, type (in the cl irect mod e): 

LOAD POKE WRITER 
90 LI NE = 5000: B = 17000 
RUN 

Now just load your prog ram, EXEC PO KE 
ROUT I NE, and you have aclded a routine, sta ning 
at line 5000 in th is example, that will PO KE your 
~ hape table inLo memory every time the progra m 
IS r un . 

I hope tha t you e njoy A pple Hi -Res Shape 
Wri te r. I have fo und it extre mely useful in de­
signing some of Ill )' own ga mes and educatio nal 
so ft ware, a nd I am sure that YO LI will find many 
uses for it too! 
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JLIST

10

12

14

20

25

30

35

37

40

50

60

70

80

90

100

110

120

130

140

150

160

170

ISO

190

200

210

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

390

400

410

420

425

430

440

450

460

480

490

GOSUB 11000

REM *******************************

REM ** APPLE HI-RES SHAPE WRITER **

REM ** BY DOUG HENNIG **

REM *******************************

HIMEM: 16384

GOSUB 12000

PRINT "DO YOU WANT INSTRUCTIONS? "9

IF A* ■ "N" THEN HOME : GOTO 400

VTAB 10: CALL - 868: HTAB 3

PRINT "THIS PROGRAM WILL ALLOW YOU TO CREATE"

PRINT "UP TO TEN DIFFERENT SHAPE TABLES FROM"
PRINT "DESIGNS THAT YOU HAVE DRAWN ON THE"

PRINT "SCREEN IN LDW-RESOLUTION GRAPHICS.11
VTAB 15: HTAB 3

PRINT "THE PROGRAM WILL ASK FOR THE NUMBER"

PRINT "OF HORIZONTAL AND VERTICAL ELEMENTS "

PRINT "THAT YOU WANT. THESE NUMBERS MUST BE"

PRINT "BETWEEN 1 AND 40."

GOSUB 13000

HTAB 3

PRINT "A BLUE 'CURSOR' WILL BE DISPLAYED TO"

PRINT "INDICATE THE CURRENT PLOT POSITION. USE"

PRINT "THE GAME PADDLES TO MOVE THE CURSOR TO"

PRINT "THE DESIRED LOCATION AND PRESS "ga INVERSE
: PRINT " TO"

PRINT "PLOT AT THE CURRENT POSITION; A PLOTTED"

PRINT "POINT IS INDICATED BY A RED SQUARE. TO"

PRINT "ERASE A PLOTTED POINT, PRESS ";: INVERSE :
: PRINT ". TO"

PRINT "BEGIN CREATION OF THE SHAPE TABLE,"

PRINT "PRESS ";: INVERSE : PRINT "S";: NORMAL :

GOSUB 13000

HTAB 3

PRINT "THE SHAPE TABLES WILL BE STORED IN"

PRINT "THE HIGH-RESOLUTION SECONDARY PAGE AREA"

PRINT "(STARTING AT LOCATION 16384, OR $4000)."

PRINT "YOU WILL BE GIVEN THE OPTION TO SAVE "

PRINT "THE SHAPE TABLE ON DISK."

PRINT : HTAB 3

PRINT "TO USE THE SHAPE TABLE IN A PROGRAM,"

PRINT "SIMPLY USE A 'BSAVE' COMMAND WITHIN'1

PRINT "THE PROGRAM. NOTE THAT THE HIGH-"

PRINT "RESOLUTION SECONDARY PAGE WILL BE"

PRINT "UNAVAILABLE FOR USE."

GOSUB 13000

POKE 34,0

PRINT "HOW MANY SHAPES WILL THERE BE?

SH - INT ( VAL (A*))

IF SH < 1 OR SH > 10 THEN VTAB 10: CALL - 958: GOTO 410

POKE 16384,SH: POKE 16385,0: REM PUT NUMBER OF SHAPES INTO START OF T

ABLE INDEX

BASE = 16384 + 2 * SH + 2

POKE 232,0: POKE 233,64: REM TELL APPLE WHERE SHAPE TABLE IS

NU = 0

DIM TABLE(1600)

BLACK m O:ADUA = 6:RED = 1

PRINT "P";S NORMAL

PRINT "E";: NORMAL

PRINT

GOSUB 11000
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10 REM ******************************* 
12 REM ** APPLE HI-RES SHAPE WRITER ** 
14 REM ** BY DOUG HENNIG ** 
20 REM ******************************* 
25 HIMEM: 16384 
30 GOSUB 12000 
35 PRINT "DO YOU WANT INSTRUCTIONS? ";: GOSUB 11000 
37 IF A$ = "N" THEN HOME: GOTO 400 
40 VTAB 10: CALL - 868: HTAB 3 
50 PRINT "THIS PROGRAM WILL ALLOW YOU TO CREATE" 
60 PRINT "UP TO TEN DIFFERENT SHAPE TABLES FROM" 
70 PRINT "DESIGNS THAT YOU HAVE DRAWN ON THE" 
80 PRINT "SCREEN IN LOW-RESOLUTION GRAPHICS." 
90 VTAB 15: HTAB 3 
100 PRINT "THE PROGRAM WILL ASK FOR THE NUMBER" 
110 PRINT "OF HORIZONTAL AND VERTICAL ELEMENTS" 
120 PRINT "THAT YOU WANT. THESE NUMBERS MUST BE" 
130 PRINT "BETWEEN 1 AND 40." 
140 GOSUB 13000 
150 HTAB 3 
160 PRINT "A BLUE 'CURSOR' WILL BE DISPLAYED TO" 
170 PRINT "INDICATE THE CURRENT PLOT POSITION. USE" 
180 PRINT "THE GAME PADDLES TO MOVE THE CURSOR TO" 
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190 PRINT "THE DESIRED LOCATION AND PRESS ";: INVERSE PRINT "P" ;: NORMAL 
: PRINT " TO" 

200 PRINT "PLOT AT THE CURRENT POSITION; A F'LOTTED" 
210 PRINT "POINT IS INDICATED BY A RED SQUARE. TO" 
220 PRINT "ERASE A PLOTTED POINT, PRESS ";: INVERSE PRINT "E" ; : NORMAL 

230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
390 
400 
410 
420 
425 
430 

440 
450 
460 
480 
490 

: PRINT ". TO" 
PRINT "BEGIN CREATION OF THE SHAPE TABLE," 
PRINT "PRESS ";: INVERSE: PRINT "S";: NORMAL, PRINT" 
GOSUB 13000 
HTAB 3 
PRINT "THE SHAPE TABLES WILL BE STORED IN" 
PRINT "THE HIGH-RESOLUTION SECONDARY PAGE AREA" 
PRINT "(STARTING AT LOCATION 16384, OR $4000)." 
PRINT "YOU WILL BE GIVEN THE OPTION TO SAVE " 
PRINT "THE SHAPE TABLE ON DISK." 
PRINT : HTAB 3 
PRINT "TO USE THE SHAPE TABLE IN A PROGRAM," 
PRINT "SIMPLY USE A 'BSAVE' COMMAND WITHIN" 
PRINT "THE PROGRAM. NOTE THAT THE HIGH-" 
PRINT "RESOLUTION SECONDARY PAGE WILL BE" 
PRINT "UNAVAILABLE FOR USE." 
GOSUB 13000 
POKE 34,0 
PRINT "HOW MANY SHAPES WILL THERE BE? ";: GOSUB 11000 

SH = INT ( VAL (A$» 
IF SH < 1 OR SH > 10 THEN VTAB 10: CALL - 9581 GOTO 410 

" 

POKE 16384,SH: POKE 16385,0: REM PUT NUMBER OF SHAPES INTO START OF T 
ABLE INDEX 

BASE = 16384 + 2 * SH + 2 
POKE 232,0: POKE 233,64: REM TELL APPLE WHERE SHAPE TABLE IS 

NU = 0 
DIM TABLE (1600) 

BLACK = O:AQUA = 6:RED = 1 
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530

540

550

500 NU = NU + 1: IF NU > SH THEN 1250

510 GR

520 HOME : VTAB 21

COLOR= 2

FOR I = O TO 39: VLIN 0,39 AT I: NEXT

PRINT "NUMBER OF HORIZONTAL ELEMENTS

560 COL » INT ( VAL (A*))

570 IF COL < 1 OR COL > 40 THEN

580 HOME : VTAB 21

590 PRINT "NUMBER OF VERTICAL ELEMENTS -

600 ROW = INT ( VAL (A*)>

610 IF ROW < 1 OR ROW > 40 THEN VTAB 21

620 Cl « INT <(40 - COL) / 2):R1 =

INT (COL / 2 - INT (COL / 2

2) + 0,5)

39 - Cl - X:R2 = 39 - Rl - Y

COLOR= BLACK: FOR I = Cl TO C2:

ACE FOR SHAPE

HOME : VTAB 21

REM DRAW BACKGROUND

;: GOSUB 11000

VTAB 21; CALL - 958: GOTO 550

GOSUB 11000

640

650

0 X =

w /

C2 =

CALL - 958:

INT ((40 - ROW) / 2)

) + 0.5):Y = INT (ROW

GOTO 590

- INT (RO

VLIN R1.R2 AT I: NEXT I: REM CLEAR SP

660

670

6B0

690

700

INVERSE

VTAB 21

VTAB 22

VTAB 23

Y

: PRINT

HTAB 3

HTAB 3

HTAB 3

= Rl

P": PRINT "E": PRINT "S": NORMAL

PRINT "- PLOT POINT"

PRINT "- ERASE POINT"

11 - CREATE SHAPE TABLE"PR I NT

710 X = Cl

720 OLD = SCRN( X,Y)

730 COLOR- AQUA: PLOT X?Y: REM FLASH CURSOR

740 FOR I = 1 TO 100: NEXT I

COLOR= OLD: PLOT X,Y

+ 1) / 255 * PDL (O))
750

760 X = INT <(C2 - Cl

/ 255 * PDL <1)> + Rl: REM GET NEW COORDINATES

770 IF X > C2 THEN X = C2: REM DON'T GO OUT OF BOUNDS

780 IF Y > R2 THEN Y = R2

PEEK (49168)

C1:Y = INT (<R2 - Rl + 1)

A =

IF KEY < 128 THEN 720

IF KEY = 208 THEN COLOR= RED: PLOT X,Y: REM PLOT POINT

IF KEY m 197 THEN COLOR= BLACK: PLOT X,Y: REM ERASE POINT

790 KEY = PEEK

800

810

820

830 IF KEY < > 211 THEN 720

835 REM CREATE SHAPE TABLE

840 HOME : VTAB 21: PRINT "CREATING SHAPE TABLE"

850 MOVE = 1:N = O:DOWN = 2

860 START ■ C1:LAST = C2:INC = 1

865 REM STARTING AT THE UPPER LEFT CORNER, SCAN BACK AND FORTH ACROSS ROW

S

FOR ROW = Rl TO R2

FOR COL » START TO LAST STEP INC

:TABLE(N) = MOVE

: IF COL = LAST THEN TABLE(N) = DOWN: REM IF END OF ROW GO DOWN

870

880

890

900

910 SCRN( COL,ROW) = 1 THEN TABLE(N> = TABLE(N) + 4: REM A PLOT POI: IF

NT

920 ::N = N + 1

930 : NEXT COL

940 :TEMP = START:START

950 MOVE « MOVE + INC *

960 :INC = - INC

970 NEXT ROW

980 COL = O:INC « O

990 B = O: FOR I = 0 TO

1000 :A = INT (10

1010 :B = B + A

m LAST:LAST = TEMP

2: REM CONVERT MOVES TO BYTES

* TABLE(COL))

Juty, 1981. Issue 14 COMPUU! 

500 NU = NU + 1: IF NU :> SH THEN 1250 
510 GR 
520 HOME: VTAB 21 
530 COLOR= 2 
540 FOR I = 0 TO 39: VLIN 0,39 AT I: NEXT I: REM DRAW BACKGROUND 
550 PRINT "NUMBER OF HORIZONTAL ELEMENTS - "p GOSUB 11000 
560 COL = INT ( VAL (A$» 
570 IF COL < 1 OR COL :> 40 THEN VTAB 21: CALL - 958: GOTO 550 
580 HOME: VTAB 21 
590 PRINT "NUMBER OF VERTICAL ELEMENTS - ";: GOSUB 11000 
600 ROW = INT ( VAL (A$» 
610 IF ROW < 1 OR ROW :> 40 THEN VTAB 21: CALL 
620 Cl = INT «40 - COL) I 2):Rl = INT «40 -
630 X = INT (COL I 2 - INT (COL I 2) + 0.5):Y 

W I 2) + 0.5) 
640 C2 = 39 - Cl - X:R2 = 39 - Rl - Y 

- 958: GOTO 590 
ROW) I 2) 
= INT (ROW I 2 -

109 

INT (RO 

650 COLOR= BLACK: FOR I = Cl TO C2: VLIN Rl,R2 AT I: NEXT I: REM CLEAR SP 
ACE FOR SHAPE 

660 HOME: VTAB 21 
670 INVERSE: PRINT 
680 VTAB 21: HTAB 3: 
690 VTAB 22: HTAB 3: 
700 VTAB 23: HTAB 3: 
710 X = Cl:Y = Rl 
720 OLD = SCRN( X,Y) 

"P": PRINT "E": PRINT "S": NORMAL 
PRINT" PLOT POINT" 
PRINT "- ERASE POINT" 
PRINT "- CREATE SHAPE TABLE" 

730 COLOR= AQUA: PLOT X,Y: REM FLASH CURSOR 
740 FOR I = 1 TO 100: NEXT I 
750 COLOR= OLD: PLOT X,Y 
760 X = INT «C2 - Cl + 1) I 255 * PDL (0» + Cl:Y = INT «R2 - Rl + 1) 

I 255 * PDL (1» + Rl: REM GET NEW COORDINATES 
770 IF X :> C2 THEN X = C2: REM DON'T GO OUT OF BOUNDS 
780 IF Y :> R2 THEN Y = R2 
790 
800 
810 
820 
830 
835 
840 

KEY = PEEK (49152):A = PEEK (49168) 
IF KEY < 128 THEN 720 
IF KEY = 208 THEN COLOR= RED: PLOT X,Y: REM PLOT POINT 
IF KEY = 197 THEN COLOR= BLACK: PLOT X,Y: REM ERASE POINT 
IF KEY < :> 211 THEN 720 
REM CREATE SHAPE TABLE 
HOME: VTAB 21: PRINT "CREATING SHAPE TABLE" 

850 MOVE = I:N = O:DOWN = 2 
860 START = Cl:LAST = C2 :INC = 1 
865 REM STARTING AT THE UPPER LEFT CORNER, SCAN BACK AND FORTH ACROSS ROW 

S 
870 FOR ROW = Rl TO R2 
880 : FOR COL = START TO LAST STEP INC 
890 ::TABLE(N) = MOVE 
900 :: IF COL = LAST THEN TABLE(N) = DOWN: REM IF END OF ROW GO DOWN 
910 :: IF SCRN( COL,ROW) = 1 THEN TABLE(N) = TABLE(N) + 4: REM A PLOT POI 

NT 
920 :: N = N + 1 
930 : NEXT COL 
940 :TEMP = START:START = LAST:LAST = TEMP 
950 MOVE = MOVE + INC * 2 
960 :INC = - INC 
970 NEXT ROW 
980 COL = O:INC = 0 
990 B = 0: FOR I = 0 TO 2: REM CONVERT MOVES TO BYTES 
1000 :A = INT (10 A I * TABLE(COL» 
1010 :B = B + A 
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1020

1030

1040

1050

1060

1070

1080

1090

1100

1110

1120

> 199 THEN B = B - A: GOTO 1050

COL + l- IF COL = N THEN 1050

INT <B

X * 10

/ 10)

: IF B

:COL m

NEXT I

W = INT (B / 100) : X =

Y=X-W*10:Z=B-

X=64*W+8*Y+Z

POKE BASE + INC,X:INC =

IF COL < > N THEN 990

POKE BASE + INC,0:INC = INC +

POKE 16384 + 2 * NU,BASE - 16384 - 256 * INT

: REM POKE POINTERS TO THIS SHAPE INTO INDEX

POKE 16385 + 2 * NU, INT ((BASE - 16384) / 256)

INC + 1: REM PUT BYTE INTO TABLE

1 REM END OF THIS SHAPE

((BASE - 16384) / 256)

1130 BASE = BASE +

1140

1150

1160

1170

1180

1190

1200

1240

1250

1260

1270

1280

1290

1300

1340

1350

1355

HOME

PRINT

IF A*

HGR :

INC

1VTAB

CHR* (7)"WANT TO SEE HI-RES SHAPE #"NU"?
= "IM" THEN 1250

SCALE= 1: ROT= 0

HCOLOR= 3

DRAW NU AT 140,80

HOME : GOSUB 13000

GOTO 500: REM NEXT SHAPE

REM SAVE ON DISK

GOSUB 12000

VTAB 10: PRINT "DO YOU WANT TO SAVE THE SHAPE TABLE ON11
PRINT "DISK? ";: GOSUB 11000

IF A* < > »Y" THEN 1480

D = BASE - 16384: REM LENGTH OF TABLE

PRINT : PRINT "FILE NAME - ";: GOSUB 11000

IF LEN <A*) > 30 OR VAL ( LEFT* (A*,l>) <
7) - 1: CALL - 958: GOTO 1340

= 1 TO LEN (A*): IF MID* (A*,1,1) -

CALL - 958: GOTO 1340

GOSUB 11000

FOR I

) - 1:

1357 NEXT

1360 PRINT

1380 PRINT

1390 KEY =

1400 KEY =

1410 PRINT

1415 ONERR

1420 PRINT

1430 POKE :

1460 PRINT

1470

1480

1490

1600

4999

5000

10999

11000

11010

0 THEN VTAB PEEK (3

THEN VTAB PEEK (37

a PRINT "INSERT THE DATA DISK INTO THE DRIVE"
"AND THEN PRESS ANY KEY."

PEEK (49152): IF KEY < 128 THEN 1390

PEEK (49168)

: PRINT "SAVING SHAPE TABLE"

GOTO 5000

CHR* (4)"BSAVE"A*",A*4000,L"D

16,0

: PRINT "THE LAST LOCATION IN THE SHAPE TABLE"
PRINT "IS "BASE - 1"."

POKE 34,0

PRINT : PRINT "GOOD LUCK WITH YDUR NEW SHAPE TABLE1"
END

REM CONVERT DECIMAL TO HEX

PRINT : PRINT "THERE WAS A DISK I/O ERROR.": POKE 216,0: END

REM "INPUT" SIMULATOR

A* = ""

GET B*

11020 IF B* =

BACK

11025 IF B* "

11030 IF B* <

11040 IF

CHR* (13) THEN PRINT : RETURN : REM IF RETURN PRESSED GO

CHR* (21) OR B*

> CHR* (8) THEN

CHR*

PRINT

(10) THEN 11010

B*;:A* - A* + B*: GOTO 11010

CE

LEN (A*) « 0 THEN 11010: REM IF NO CHARS ENTERED IGNORE- BACKSPA

11050 PRINT B*" "B*;

11060 IF LEN (A*) = 1 THEN 11000

110 COMPUTE! 

1020 : IF B > 199 THEN B = B - A: GOTO 1050 
1030 :COL = COL + 1: IF COL = N THEN 1050 
1040 NEXT I 
1050 W = INT (B / 100):X = INT (B / 10) 
1060 Y = X - W * 10:Z = B - X * 10 
1070 X = 64 * W + 8 * Y + Z 
1080 POKE BASE + INC,X:INC = INC + 1: REM PUT BYTE INTO TABLE 
1090 IF COL < ::- N THEN 990 
1100 POKE BASE + INC,O:INC = INC + 1: REM END OF THIS SHAPE 
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1110 POKE 16384 + 2 * NU,BASE - 16384 - 256 * INT «BASE - 16384) / 256) 
: REM POKE POINTERS TO THIS SHAPE INTO INDEX 

1120 POKE 16385 + 2 * NU, INT «BASE - 16384) / 256) 
1130 BASE = BASE + INC 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1240 
1250 

HOME : VTAB 21 
PRINT CHR$ (7) "WANT TO SEE HI-RES SHAPE #"NU"? 
IF A$ = "N" THEN 1250 
HGR : SCALE= 1: ROT= 0 
HCOLOR= 3 
DRAW NU AT 140,80 
HOME : GOSUB 13000 
GOTO 500: REM NEXT SHAPE 
REM SAVE ON DISK 

1260 GOSUB 12000 

II •• , . GOSUB 11000 

1270 VTAB 10: PRINT "DO YOU WANT TO SAVE THE SHAPE TABLE ON" 
1280 PRINT "DISK? ";: GOSUB 11000 
1290 IF A$ < > "Y" THEN 1480 
1300 D = BASE - 16384: REM LENGTH OF TABLE 
1340 PRINT: PRINT "FILE NAME - ";: GOSUB 11000 
1350 IF LEN (A$) > 30 OR VAL ( LEFT$ (A$,I» < > 0 THEN VTAB PEEK (3 

7) - 1: CALL - 958: GOTO 1340 
1355 FOR I = 1 TO LEN (A$): IF MID$ (A$,I,I) = "," THEN VTAB PEEK (37 

) - 1: CALL - 958: GOTO 1340 
1357 NEXT 
1360 PRINT: PRINT "INSERT THE DATA DISK INTO THE DRIVE" 
1380 PRINT "AND THEN PRESS ANY KEY." 
1390 KEY = PEEK (49152): IF KEY < 128 THEN 1390 
1400 KEY = PEEK (49168) 
1410 PRINT: PRINT "SAVING SHAPE TABLE" 
1415 ONERR GOTO 5000 
1420 PRINT CHR$ (4)"BSAVE"A$",A$4000,L"D 
1430 POKE 216,0 
1460 PRINT: PRINT "THE LAST LOCATION IN THE SHAPE TABLE" 

PRINT "IS "BASE - 1 ..... 
POKE 34,0 

1470 
1480 
1490 
1600 
4999 
5000 
10999 

PRINT: PRINT "GOOD LUCK WITH YOUR NEW SHAPE TABLE!" 
END 
REM CONVERT DECIMAL TO HEX 
PRINT: PRINT "THERE WAS A DISK I/O ERROR.": POKE 216,0: END 

REM "INPUT" SIMULATOR 
11000 A$ = II II 

11010 GET B$ 
11020 IF B$ = CHR$ (13) THEN PRINT : RETURN : REM IF RETURN PRESSED GO 

BACK 
11025 IF 
11030 IF 
11040 IF 

B$ = CHR$ (21) OR B$ = CHR$ (10) THEN 11010 
B$ < > CHR$ (8) THEN PRINT B$;:A$ = A$ + B$: GOTO 11 0 10 

LEN (A$ ) = (I THEN 11010: REM IF NO CHARS ENTERED IGNORE BACKSPA 
CE 

11050 PRINT B$" "B$; 
11060 IF LEN (A$) = 1 THEN 11000 
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1 1 070

11080

11999

12000

12010

12020

12030

12040

12050

12060

12070

12080

12090

12100

12999

13000

13010

13020

13030

13040

A* = LEFT* <A$5 LEN (A*) - 1>

GOTO 11010

REM PRINTHEADING AND SET TEXT WINDOW

TEXT : HOME

VTAB 2; INVERSE

FOR I = 1 TO 40s PRINT " " ; s NEXT la PRINT

VTAB 4: HTAB 10: NORMAL

PRINT "HI-RES SHAPE WRITER"

HTAB 13: PRINT "BY DOUG HENNIG11

VTAB 7: INVERSE

FOR I = 1 TO 40: PRINT " ";: NEXT I: PRINT

POKE 34,9

NORMAL : VTAB 10

RETURN

REM NEXT SCREEN ROUTINE

VTAB 23: HTAB 8

INVERSE : PRINT "PRESS RETURN TO CONTINUE": NORMAL

KEY = PEEK <49152): IF KEY < 12S THEN 13020

KEY = PEEK (49168)

HOME : RETURN

PROGRAMS AVAILABLE FROM

COMPUTER HOUSE DIV.

FOR COMMODORE AND APPLE COMPUTERS

ACCOUNTING SERIES

— A/P. A/R.Job Coit ind

Job Estimating

— Payroll

— Checkwriter

— Inventory

— Miiiing List

ATTORNEYS SERIES

— Fimncii!

— Legil Accounting

— Lcgll Demo

CBM PROGRAMING AIDS SERIES

— Doeu-Print

— F.E.TV Recover

— Screen Dump/Repeii

— Scrunch Plus

— Sof-Bkup

— Sotier

— Super-Ram

— Twe-Print

— Vari-Print

DESIGNERS/ENGINEERS SERIES

— Beams

— Bolt Circle

— Michinc Pail Quoting

— Machine Part Quoting Demo

— Spur Gear!

— Trig/CircleTangent

POLITICAL SERIES

— Politicil Milling Lin

REAL ESTATE SERIES

— Listing!

— Financial with

Record of Investment!

— Mail/Phone Lin

— Checkwriter

APPLE PROGRAMING AIDS SERIES

— Scrunch

Price) & ipccif.citioni wbject to chingc without notice. Nrni-disclowte ititement muii be

ligned and returned before shipment.

NOTE: All of the« progr.mi ire menu driven and prompt the u«r. Previous «■
ptrience it not nec««rv. only fimilixity with lubjeci mj.tef.il. ln,irUc-

lions included with eich progr»m.

DEALERS WANTED
COMPUTER HOUSE DIV.

F.L.C., INC.

1407 Clinion Rd- Jickton, Mich 4920?

T#l«rtHjnp (517) 7B2 213?

LOGICAL SOFTWARE, INC.
announces:

MAIL EXPRESS
A NEW MAIL LIST UTILITY FOR THE APPLE It.

— Up to 2,200 Names per Fite

— Sort by Company Name, Customer Name,

City, State Zip

— Prints Return Addresses

— Merge up to 16 Files

— Easy User Definable Codes for City, State and

Zip to Save Time and Disk Space

This is an easy to use professional quality mail

list able to handle large or small files.

Introductory Price $49.95

$2.00 Postage & Handling

Logical Software, Inc.

P.O. Box 354

Farmington, Ml 48024

(313) 474-8774

®Apple and Apple II are registered

trademarks of Apple Computer tnc
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11070 A$ = LEFT$ (A$, LEN (A$) - 1) 
11080 GO TO 11010 
11999 REM PRINTHEADING AND SET TEXT WINDOW 
12000 TEXT: HOME 
12010 VTAB 2: INVERSE 
12020 FOR I = 1 TO 40: PRINT" ";' NEXT I: PRINT 
12030 VTAB 4: HTAB 10: NORMAL 
12040 PRINT "HI-RES SHAPE WRITER" 
12050 HTAB 13: PRINT "BY DOUG HENNIG" 
12060 VTAB 7: INVERSE 

FOR I = 1 TO 40: 
POI<E 34,9 
NORMAL : VTAB 10 
RETURN 

PRINT " 

REM NEXT SCREEN ROUTINE 
VTAB 23: HTAB 8 

\I •• , . NEXT I: PRINT 12070 
120 80 
12090 
12100 
12999 
13000 
13010 
13020 
13030 
13040 

INVERSE : PRINT "PRESS RETURN TO CONTINUE": NORMAL 

] 

I<EY = PEEl< (49152): IF KEY < 128 THEN 13020 
I<EY = PEEK (49168) 

HOME RETURN 

PROGRAMS AVAILABLE FROM 

COMPUTER HOUSE DIV. 

FOR COMOOORE AIIO APPLE COMPUTERS 

ACCOUNTING SERIES 
_ AlP, AIR, Job CoS! Ind 

Job cll;m>!;ng 
- Plr rol! 
- ChcckwritCf 
- Invontory 
- Mailing Li~t 

ATI'ORNEYS SERIES 
- fin lncial 
- ugll ,,"ounting 
- ugll Demo 

CBM PROGRAMING AIDS SERIES 
_ Docu ·Pr;nr 

- F.E.T.lR«ovn 
- xr ... n Oump/ R.t pcl t 
- xf\lnch PlUI 
- Sor·Bkup 
- Soner 
- SIIflC,·Ram 
- Tnec·Print 
- Vari·Print 

DESIGNERS/ ENGINEERS SERIES 
- Beams 
- Bolt Circl. 
- Machin. Put Quot;ng 
- Machille Pm Quoting Demo 
- Spur Gurs 
- Trig / Ci.r<;kTangenr 

POLmCAL SERIES 
- Politi,,' Mliling Lill 

REAL ESTATE SERIES 
- liltingl 
- Finmal\ .... ith 

Rccard of Inve,tmenll 
- Mail / Phone L;II 
- Chcckwritu 

APPLE PRQCRA.".UNG AlDS SERIES 

- """"" 
P,;,;e l I!c ~p«ifIc,t ionl subject to chang. without notice. Non-diKlolu,. lI,ument mUll be 
, ign~ ,nd returned berOf. ,hipmenl . 

NOTE: All of thue p.og.an" ate menu driven and p,omplthe u ... ' . P,evio'lf U · 
pe,;en.e I I nol n.u .... y. only r.ma ... ity ... jlh 1ubj eci maleri.1. I,ut.ue· 
l;onl included .,..llh n cb ptogum . 

DEALERS "A~TED COMPUTER HOUSE DIV . 
F.L.C .• INC. 

.4010;"", .. "<I. J .......... Moe" 19202 
to!""""'" ISl71 712 2111 

LOGICAL SOFTWARE, INC. 
ANNOUNCES : 

MAIL EXPRESS 
A NEW MAIL LIST UTILITY FOR THE APPLE II. 

- Up to 2,200 Names per File 
- Sort by Company Name, Customer Name. 

City, State Zip 
- Prints Retum Addresses 
- Merge up to 16 Files 
- Easy User Definable Codes for City, State and 

Zip to Save Time and Disk Space 

This is an easy to use professional quality mail 
list able to handle large or small files. 

Logical Software. Inc. 
P .O. Box 354 
Farmington, MI 48024 
(3 13) 474·8774 

Inlrocklclory Price $49.95 
$2.00 Postage & Handling 

®Apple and Apple II are regisleftld 
trademarXs of Apple Computer Inc. 
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Adding A

Voice Track

To ATARI

Programs II
Mike Doleman

Richfield, MN

Deja vu? Not really. Those of you interested in

making your ATARI speak, a la a pre-recorded

voice track in "sync" with your program may recall

an article in theJuly/Aug. '80 issue of COMPUTE!

which shows one method of doing this. Since what

will be explained in this article results in the same

effect, it is titled the same. Hopefully however, you

will agree that this new method has advantages.

Some problems do exist with using the other

method since, in that situation, the two elements —

the voice track and the program — advance inde

pendently of each other and in some situations are

vulnerable to falling out of sync. Obviously if the

two are to be in sync some care must be taken to

see that they start out together. Not so obviously, if

you happen to put the cassette into a cassette

player that runs at a slightly different speed than

the one used to obtain the time values, presto —

your program and voice track gradually get separ

ated, after all that work you put into synchronizing

them. (Not to mention the whole sync procedure

being a cumbersome hassle even if it works right.)

Take heart, you can do it the way the "pros"

do, and you don't need any "special hardware" to

accomplish it with your ATARI system. You

probably already have it, an ordinary run-of-the-

mill stereo cassette tape recorder with two

microphones.

With the stereo cassette recorder and the aid

of your ATARI you can put a signal on the digital

track of a cassette tape which controls the advance

ment of the program, and do it at the same time

you're recording the voice track — thereby elimi

nating the need for doing all that other "stuff

when using the other method.

Here's the nuts and bolts, or should I say

peeks and pokes of how it's done.

Memory location 53775 (refer to Appendix I.

Basic Reference Manual) can be made to return

several values by the ATARI program recorder as

it plays. These values are governed, as I mentioned

before, by a signal on the digital track of the cassette
tape, so the first thing to know is which signal does

what to 53775 and how to put it on the tape at the
proper time. The signal itself is simply an audio

frequency and can be easily generated by the

SOUND statement on your ATARI. Specifically

just two tones are needed, one caused bv a SOUND

0,5,10,15 statement and the other by a SOUND

0,8,10,3 statement.

If the signal is the audio frequency produced

by a SOUND 0,5,10,15 being recorded on the tape,
then on playback in the program recorder it will
cause 53775 to return a 255, if the signal is changed

to a sound 0,8,10,3 then 53775 will return a 239.

Now! If, in the program which is being used

with the voice track, a simple subroutine is placed

wherever you want the program to stop and wait

for a cue from the tape (the subroutine monitoring

53775 and holding if 53775=255 or continuing if

53775 = 239), then you have total control, by the

tape, over the progression of the program.

Now we're ready for the step-by-step proce

dure to actually make a tape that does the job!

Presumably you already know where, on the script

you have written for your voice track, you want the

program to stop running and wait for the voice

track to cue it to begin running again. If you

haven't done so already, mark these places.

STEP 1. When you set up to record your voice

track (in the left channel of your recorder) also put

a right channel microphone directly in front of

your TV speaker. (The TV you use with your

ATARI).

STEP 2. Load the following program into your

ATARI:

10 SOUND 0,5,10,15

20 FOR X=l TO 500: NEXT X

30 IFSTRIG(0)=l THEN 30

40 SOUND 0,8,10,3

50 FOR X=l TO 100: NEXT X

60 GOTO 10

STEP 3. Plug a joystick into controller jack 1 of the

ATARI. (Or a paddle and change the 'STRIG' in

statement 30 to a TTRIG'. If you have neither

then use:

30 IFPEEK(53279)<>7THEN30

and press any console switch rather than ;t trigger

button.)
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AddingA 
Voice Track 
ToATARI 
Programs II 
Mike Dolemon 
Richfield, MN 
Deja VU) Not reall y. T hose of you interested in 
making your A TARI speak, a la a pre- reco rd ed 
voice track in "sync" with yo ur progra m may recall 
an a rticl e in theJuly/Aug. 'SO issue of COMPUTE! 
which shows one meth od o f doing this . Since what 
will be explained in this article res ults in the same 
e ffect, it is titled th e same. H o pefu ll y however , you 
wi ll ag ree Lh a l lhis new m~lho~ has ~dva nlages. 

Some pro blems d o eXISt wllh uSlllg the o th er 
method since, in tha t situation , the two e1ements­
the voice track and the program - advance inde­
pendentl y o f each other and in some situations a re 
",IIne rable to fa ll ing out of sy nc. ObVio usly II th e 
two arc to be in sync some (a rc must be ta~cn to ., 
see tha t they start out togethe .... Not so obVIO usly, If 
you happe n to put the cassette Into a cassette 
playe r that runs at asl ightl)~ d iff e rent speed than 
th e o ne used to o btai n the time values, presto­
)'our program and vo ice track g rad ua ll y get sep~ r­
ated, a fte r a ll that work yo u put II1to synch ro lllzlIlg 
the m. (Not to mention th e whole syn c procedure 
being a cumbersome hass le even If It works n ghL ) 

Take hean , yo u ca n d o it th e way th e "pros" 
do, a nd you don't need any "specia l hardwa re" to 
accomplish it with yo ur ATAR I system. You 
probably a lread y have It, an o rdillary run-o l-the­
mill ste reo cassette ta pe record er With twO 

microp hones. . 
With the ste reo cassette reco rde r a nd the a id 

o f your ATAR I yo u can put a signal on th e di gital 
track of a cassette tape which controls th e ad ~'a nce­
ment o f t.he program , and do it at the same unl c 
you're recordin g the v?icc track - thct,'7,by e lJ ~11t­
natin g the need for dOin g a ll that o the l stuff 
when using the othe r method. 

Here's th e nuts a nd bo lts, or shou ld I say 
peeks and pokes of how it 's done. 

Me mory loca tio n 53775 (re fe r to Appendix I, 
Basic Re fe rence Manual) can be made to return 
seve ra l va lues by th e ATA RI program reco rd e r as 
it plays. These va lues are governed, as I mentioned 
before, by a signal on the dig ita l trac k of the cassette 
ta pe, so the first th ing to kno"'. is which signal does 
what to 53775 and how to put It o n th e tape at the 
pro per time. The signal itself is simply an a ud io 
frequency and can be eas ily generated by the 
SOUND statement o n your ATARI. Specifica lly 
just two tones a re needed, o ne caused bv a SOUND 
0,5, 10 , 15 stateme nt a nd the other by a SOUN D 
O,S, I 0,3 statement. 

If th e signal is the audio freq uency produced 
by a SOUND 0,5, I 0, 15 being recorded on the tape, 
the n on playback in the program recorde r It will 
cause 53775 to relUrn a 255 , If the signa l IS cha nged 
to a sound 0 ,8, I 0,3 then 53775 will retu rn a 239. 

Now! If, in the p rogram wh ich is being used 
with the vo ice track , a simple subrouti ne is placed 
whe reve r you wan t the program to S,l OP and .wai~ 
ro r a cue From the tape (the subro uti ne rno lllto rln g 
53 775 and holding if 53775 = 255 o r colili nu ing if 
537 75 = 239), th en yo u have tota l control, by th e 
tape, ove r the progressio n of the program. 

o w we're read y for the ste p-by-step proce­
dure to actua lly make a ta pe tha t does the job! . 
Presumably yo u a lread y know whe re, 0 11 th e SC ript 
yo u have written fo r y? ur voice L~'a~k. you w;:~nl th e 
program to stop runn ing and wa ll lo r the vOice 
track to cue it to begin runnlllg aga in. I I yo u 
haven 't do ne so a lready, mark these places. 
ST EP 1. When yo u se t up to reco rd you r voice 
track (in the left channel o f yo ur reco rckr) a lso p u t 
a r igh t channel micro phone directl y In front o f 
yo ur TV speaker. (The TV yo u use wll h your 
ATAR I). . 
STEP 2, Load the fo ll owing program In to yo u r 
ATAR I: 

10 SOUND 0,5, 10, 15 
20 FOR X= I TO 500 , NEXT X 
30 IF STRIG(O) = I THEN 30 
40 SOUND 0,8, 10,3 
50 FOR X= ITO IOO,NEXTX 
60 GOTO 10 

STEP 3, Plug ajoystick into contro lle r j ck I o f the 
AT A RI. (Or a padd le a nd change the 'ST RIG' in 
statement 30 to a ' PTRI G'. If you have lIe ither 
the n use: 

30 IF PEEK(53279) () 7 TH EN 30 

and press a n y console switch ra th e r th a ll a t ri gger 
bUllon .) 
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Announcing 3 Challenging New Games

For Your ATARI!

Now you and your ATARI 800-can enter a world where fantasy is at your fingertips.

When you piay EPYX games, you take command! You determine the course of history! You
plan your strategy! Here's more! Our role-playing games are in real-time, soall yourdecision

making has to be done within seconds.

We believe that the games you buy should be superior and uniquely rewarding. That's why
we design the game before we design the program. And each game is playtested for hun
dreds of hours, so you can be sure you're getting the best game and the best quality com

puter program your money can buy.

Thousands of Apple and TRS-80 owners already enjoy these great simulation games — and
now you too can add them to your collection. They take full advantage of the ATARI'S unique

graphics and sound capabilities. Joysticks are optional.

So turn on your ATARI and escape to a universe that's completely in your power!

Invasion Orion.
Turn on your computer and you've got an instant opponent, ready to challenge you in Invasion Orion, tne

complete tactical science-fiction game from EPYX.

You command up to nine starships. Each ship "spends" energy on moving, sheilding itself and firing its
three weapon systems —destructor beam, missiles and torpedos.

The computer takes care of the details, making the game easy to play. And the simultaneous combat is re
solved quickly, so you can proceed with your starfleet decisions.

Choose from three levels of play difficulty, 30 ship types and 10 fictional scenarios —or create more of
your own! Invasion Orion is infinitely expandable!

• Color graphics and sound! • Complexity: Intermediate.
• Different every time you play! • Playing time: 20 minutes to hours of fun!
• For ages 10 through adult. • For one player.

Suggested Retail Price: $24.95

Rescue at Rigel.
In Rescue at Rigel you've got 60 minutes to find your way thorugh a maze of corridors, chambers, grav-

shafts and teleportals to release 10 humans held somewhere within. Armed with powergun and
blaster, you must battle the insectoid aliens that inhabit the complex, and then get the pris

oners—and yourself— out alive —in real-time!

But the diabolical Tollah race makes your mission even harder! They move their captives from room to

room, so each time you play you must search again!

Your powergun and shield draw energy from your limited powerpack. Your blaster has only a handful
of charges, and your rescue ship is under orders to leave —with or without you —in 60 minutes!

Can you save the prisoners before your powerpack is depleted? Can you get back to your rendezvous
point in time? Or will the 10 humans be transformed into mindless automatons? You are their only

hope!

• Color graphics and sound! • For ages 10 through adult.
• Real-time! * Complexity: Intermediate.

• Different every time you play! • Playing time: 20 to 60 minutes.

Suggested Retail Price: $29.95 ' For one player.

The Datestones of Ryn.
The treasured datestones of Ryn have been stolen by a dastardly band of robbers! And your mission is
to retrieve them before the thieves can escape!

Not only does the real-time action keep you on the edge of your seat, but you've got to finish your quest

within 20 minutes! In The Datestones of Ryn, you'll explore a cave complex where the stones are

hidden. Armed with sword and bow, you must battle thieves and monsters to reach the stones.

You choose to fire your bow or speak with monsters —parry or thrust, rest or run — from among 14 easy-

to-use single-key or joystick-controlled commands. And The Datestones of Ryn has a built-in competi

tive scoring system, so you can compare your skills with other players!

• Color graphics and sound! • Complexity: Introductory.

• Real-time! • Playing time: 5 to 20 minutes.

Suggested Retail Price: $19.95 * For one player.

All of these great EPYX games are available on cassette for the ATARI 800 with 32K of RAM.

©1981, Automated Simulations, Inc., P.O. Box 4247, Mountain View, CA 94040
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t?·use si~g le·key or joystick-controlled commands. And The Datestones of Ryn has a built ·i n competi . 
tlve scoring system, so you can compare your skills with other players! 
• Color ,9raphics and sound! • Complexity: Introductory. 
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STEP 4. RUN the program and adjust the record

level of the right channel so the signal is strong.
Also adjust the left channel appropriately for
recording the voice track.

STEP 5. Position the tape you are using for the

voice track to the proper place for recording. (This
will probably be immediately behind the program
it goes with.)

STEP 6. Begin recording the voice track and every

time you come to a place previously marked in the
script for the program to continue simply press the

trigger button. (Remember to release it fairly

quickly as a safeguard to putting more than one

signal change on the tape.)

The only thing you now need in the main

program is a little subroutine that stops the program
and then only allows it to continue on the cue

(signal) you havejust put on the tape along with

your voice track. It is as follows:

0000 GOSUB 6000 (Placed wherever you want to stop
the program.)

6000 FOR X = 1 TO 500 : NEXT X

6010 X=PEEK(53775):IFX = 255ORX=127
THEN 6010

6020 RETURN

Obviously the subroutine does not have to be

numbered 6000; number it whatever you need for

your own program. The delay at 6000 is needed in

case the program execution to the next place you

want stopped is so fast that it catches the tape still

signaling for a change, which is not an improba

bility. And the number 127 needs to be included in

6010 because sometimes the ATARI decides to
return it instead of 255.

And that is it! You have just eliminated any

need to collect all those time values and go back to
your program to put them in the proper place.

Along with that, there is now no chance I hat the

voice track and program will go out of'sync".

A word about an inconvenience which may
manifest itself in the form of the TV speaker

interfering with the voice track recording while
making the signals for the digital track. It may

be a good idea to make a direct hookup from

the ATARI monitorjack to the right channel of

the cassette recorder. Pin hole #3 (upper left) is

the audio and a 1 mega ohm resistor should be

used to prevent cross channel recording. Also note

that the procedure for allowing the program to

turn the program recorder on and off, a necessary

function for making voice track/program combi

nations, is simply POKK 54018,52 for 'on1 and 60
for 'off. (9

Software for

Personal Computers

A collection of 10 challenging pi

entertainment value — and 2 pe

funclional value. In disk ard or

GAMES • HELICOPTER BATTLE

• HORSE RACING

• KENO

" LIGHTNING BOLTS

ond REACTION

• THE MAD MARBLE

• MUS1GAME [2 Games

• SUPERMASTER

• TAG

• TRACTOR BEAM

• WAR AT SEA

BUSINESS • CCA Data

• LETTER WRITER

MdUbki

ogroms creoted To provide a unique

lonal businen programs with broad

casietie at indicated.

Req. - 16K

- 14K

Heq. - loK

- 16K

Req.- 8K

- 16K

Req. - loK

-2AK

Req.- EK

- 16K

Req.-16K

-7*K

Req.- 8K

- 16K

Req. - loK

- 16K

Req. - 8K

- loK

Req. - 16K

-24K

RAM Cassette

RAM Disk

RAM/Coiielle

RAM'Disk

RAM Cassette

BAM Dish

RAM 'Canetie

RAM Disk

HAM Cosselie

RAM Diik

HAM/Crjuelle

HAM Diik

RAM.CoiscMe

RAM'Diik

RAM Canerte

RAM Disk

RAM Coisette

RAM-Dill.

RAM Cassette

RAM/Disk

Req.- *3K RAM Disk

Req. - I4K RAM 'Dill

rd & VISA Accepted

S 9.95

U.95

9.95

14.95

9.95

14.95

9.95

14.95

9.95

14.95

9.95

14.95

9.95

14.95

9.95

14.95

9.95

14.95

14.95

19.95

99.95

19.95

DIVISION OF CUSTOM HECTRONICS, INC.

SOFTWARE

238 Exchange Si.. Chicope«. MaisochuiBlU 01013

(413) 592.4761

* Dealer And Distributor Inquiries Inviled

Cloied Mondays - Open Daily 'Til 5:30 - Fridays Til

RAM
For ATARI

Get the most from your ATARI 400.

Memory expansion to a full 48K is now

possible with our 48K Board. Expand

your ATARI 800 with our 32K Board.

48K Board $299

32K Board $199

iNTEC
Suite # 111

3387 Del Rosa Ave. North

San Bernardino, CA 92404

(714) 864-5269
CA residents add 6 percent tax

ATARI is trademark of ATARI, Inc.
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STEP 4. RUN the program and adjust th e reco rd 
level of the right cha nnel so th e signa l is stro ng. 
Also adjust th e le ft channel appro priately for 
recording the voice track. 
STEP 5. Positio n th e tape you a re using fo r the 
voice track to the pro per p lace fo r recording . (Th is 
will pro bably be immediate ly behind the p rogram 
it goes with .) 
STEP 6. Beg in recording the voice track and ever y 
time you come to a p lace previo usly marked in the 
script fo r th e program to cominue sim ply press th e 
trigger bULLo n . (Remember to release it fai rl y 
quickl y as a sa feguard to putting more than o ne 
signal change o n the tape.) 

T he o nl y thing you now need in th e ma in 
program is a liLL ie subro utine that sto ps the progra m 
and the n o nl y a ll ows it to continue on the cue 
(signal) yo u have just pu t on the tape a long with 
your voice track. It is as follows: 

0000 caSUB 6000 (Placed wherever you want to stop 
the program.) 

6000 FOR X = 1 TO 500 : NEXT X 
6010 X=PEEK(53775):IFX=255 O R X= 127 

THEN 6010 
6020 RETURN 

Obviously th e subroutine does not have to be 
numbered 6000; numbe r it whateve r you need for 

A COllecl;on of 10 challenging p.og,oml "ealed 10 provide 0 unique 
enle. roinment \lolue - and 2 p!!nanol/buline .. p,og.oml with b.oad 
fun(lionol yolue. In d isk or.d o. (Cluelle 01 indicored . 

GAMES • HElICOPTER BATTLE Req. - 16K RAM / Co .. elle S 9 ,95 
- 16k !(A.M/ Oi . .. 14.95 

• HORSE RACING lIeq. - 16k RAM / ColIII'lIe 9,9 5 
- 16K RAM / Oi,k '''.95 

• KENO Req. - 8 1C RA M/ COllette 9.95 
- 16K RAM / Oilk 14.95 

• LIGHTNING eOllS lIeq. - 16K RAM / Co llelle 9 .9.5 
and REACTION -1.041C RAM / Dilk 14,95 

• THE MAO MARBLE Req . - SIC IIAM / Conelle 9.95 
- 16K RA M/ oi.1r. lot .95 

• MUSIGAME (2 Gomu) Req . - 16K RA M/ Co"elle 9.95 
- 2AK RAM / o i.1r. lot .95 

• SUPERMASTER Req . - 8 K RAM / Couet te 9.95 
-16K RA M/ oi.1r. lA.95 

• TAG Req. - 16K RAM / COllette 9 .95 
- 16K RAM / Oi.1r. lA .95 

• TRACTOR BEAM lIeq. - 81r. RAM / Co"ette 9.9 5 
- 16K ItAM/ o i.1r. IA.95 

• WAil AT SEA Req. - 16K RAM / Couelle lA.95 
- 2AK RAM / o i. k 19 .95 

aUSINESS • CCA ooto 
Monogement Sy.tem Req. - " BK IIAM / o i.k 99.95 

• U nfit WRITER Req . - 1"K RAM /o i .~ 19 .95 
McutelCo.d & VISA A«epted 

DIVISION Of CUS-TOM ElECTRONICS, INC. 

SOFTWAR 
238 Euhonge 51., Chicopee, Mo .. ochulellt OIOIJ 

(AlJ) 592. A76 1 

• Dealer And Oi.trib" ta. Inqui.ie. In~ited 
• CIa lid Mondo ~. - Open Ooit~ 'Til 5:30 - Frido~ . 'Til 8 

yo ur ow n program . T he d e la y a t 6000 is need ed in 
case the program executio n to the next p lace yo u 
want stopped is so fast that it ca tches th e tape still 
signaling fo r a change, wh ich is nOt an improba­
bility. And the number 127 need s to be included in 
60 I 0 because sometimes th e AT A RI decides to 
re turn it instead of 255. 

And that is it! Yo u havej ust e limina ted a ny 
need to collect a ll those time va lues and go back to 
yo ur progra m to pu t the m in th e proper place. 
Alo ng with thal, th e re is now no chance I hal lh e 
voice track a nd progra m will go OllL of 'sync'. 

A word about an inconvenience wh ich may 
ma nifes t itself in the form o f th e TV spea ke r 
inte rfe ring with the voice track record illg wh ile 
mak ing th e signals fo r th e d igita l track. It may 
be a good idea lO ma ke a direct hook up from 
th e A TAR I mo nitor jack lO the right ch3nnei o f 
the cassette recorder. Pi n ho le # 3 (u pper left) is 
the aud io and a I mega o hm resistor shou ld be 
used to prevent cross cha nnel recordin g . Also note 
that th e procedure fo r a llowing the prog ra m to 
turn the program reco rd er o n a nd o fT, a necessary 
function for makin g vo ice t rack/program combi­
na tio ns, is simply POKE 540 18,52 for 'o n' a nd 60 
fo r 'ofr. © 

RAM 
For ATARI 

Get the most from your ATARI 400. 
Memory expansion to a full 48K is now 
possible with our 48K Board . Expand 
your AT ARI 800 with our 32K Board . 

48K Board $299 
32K Board $199 

INTEC 
Suite # 111 

3387 Del Rosa Ave. North 
San Bernardino, CA 92404 
(714) 864-526!} 

CA residents add 6 percent tax 

ATARI is trademark of ATAR/. Inc . 
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Atari Tape

Techniques
Richard M. Kruse

Wichita, Kansas
The. Atari 4001800 personal computers have more

built-in capabilities than most users realize. This article

expands on one such area - the tape-handlingfunctions.

No special knowledge or equipment beyond the Atari

computer and tape recorder is required, and the Atari

user who is so equipped can try the new procedures

immediately. Included is the listingfor a BASIC program

called "Hex Tape Dump," which allows display and

examination of Atari tape records.

It is a safe assumption that nearly all owners of

Atari 400/800 computers have also acquired the

Atari model 410 cassette tape recorder. This

peripheral device was originally shipped with each

Atari 800 computer, but is now sold as an optional

accessory useable with either model. The 410 is the

basic mass storage device in the Atari system. It's

simple, reliable, and economical (roughly one-

eighth the cost of a single disk drive).

Yet, it's also a good bet that most Atari owners

are not using their tape systems at anywhere near

full potential. Now we Atari fans are, in general,
no more lazy than the rest of the computerists out

there, but, alas, we have been a little short on

information concerning our machines. We recog

nize, though, that the Atari folks out in Sunnyvale

have struggled mightily to correct this situation,

and we applaud their efforts. The Atari Basic

Reference Manual is, in fact, a model of organiza

tion that others would do well to emulate. Still, the

Atari is a complex machine, and even this excellent

manual barely scratches the surface of Atari's

capabilities. This is the case with the more advanced

cassette functions.

(An aside: In case you've heard about the new Atari

tech manuals ... yes, they're real, and they're crammed

with data. They are also VERY' heavy reading. Unless

you're on easy speaking terms with the 6502 and advanced

machine-language programming techniques, stick with

the material presented in these pages. The same high-class

stuff xvill soon be showing up here; a little at a time and

with enough explanation to make it useable to all.)

If you have had the feeling that maybe you

were missing something along these lines, then

read on. The information in this article will get you

past "CSAVE" and "CLOAD", and show you how

to get more'bang per buck'out of your 410 recorder

while sticking with BASK! language.

Atari fans ... to your keyboards!

THERE'S LIFE BEYOND CLOAD!

First, let's examine some tape functions whose

commands are built-in; that is, no POKES or

PEEKS are required. Take a few moments here to

dust off your Atari Basic Reference Manual and

reread the descriptions in the "Input/Output

Commands" section for "ENTER", "INPUT",

"LOAD", "OPEN/CLOSE1, "PRINT", "PUT/
GET", and "SAVE". Each of these commands is

applicable to a tape function, and there are impor

tant differences between them which seem, on the

surface, to be redundant.

THE LONG AND SHORT OF IT

All data written to tape by the Atari OS (oper

ating System) is first formatted into 128-byte

blocks called RECORDS. The OS then appends

four additional bytes of control data to each record,

forming 132-byte FRAMES. Since 128 bytes is a

fairly small amount of data, several frames will

normally be recorded sequentially to make a FILE.

Adjacent frames in a file are never contiguous,

however, but are separated by non-data spaces

called INTER-RECORD GAPS (IRG's). Refer to

Figure 1, which is a pictorial diagram that should

help clarify the relationship between these entities.

We now have enough information to under

stand and appreciate the difference between

CSAVE and SAVE"C". Both of these BASIC

commands save a BASIC source program to the

cassette, but CSAVE uses short IRG's (less than a

ONE DATA tlYTE

START BIT STOP BIT

B0 B7

a.

A Data Byte

b.

A Data Frame

c. A File
IRG's

Figure 1: 128 data bytes (a) are combined with four control

bytes to make a data frame (b). A File (c) consists

of a leader, one or more data frames, and an End-

Of-File frame.
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Atari Tape 
Techniques 
Richard M Kruse 
Wichita, Kansas 

The Alari 4001800 /Jasonal cOlllpulers have 1II0re 
buill-in w lJ{,bililies Ihon 11/.051 users ... ealize. This m·licle 
expands on one such area - Ihe la.jJe-lwlIdling!mu;tiolls , 
No special kl/owledge or equipment beyond Ihe Alari 
co m/nller and lape ,-eeorder is reqlli,-ed, a.nd the Atari 
"lIser who is so equipped can II)' Ih e n<~" /J/"Dcedures 
imll/.edialely. Included is the listing f or a BASIC /Jrog ra.1II 
ca.lled "H ex Ta.pe Dum.jJ, " which allows display a.nd 
examination of Ata,-i tal)(' 'recm'ds_ 

It is a safe assumption that nea rly all owners o f 
Atari 400/800 computers have also acqu ired the 
Atari model 4 10 cassette tape recorder. Th is 
peripheral device was originally shipped with each 
Atari 800 computer, but is now sold as an optional 
accessory useable with either model. The 4 IO is the 
basic mass storage device in the Atari system. It's 
simple, rel iable, and economical (roughly one­
eighth the cost of a single disk drive). 

Yet, it's a lso a good bet that mOst Atari owners 
are not using their tape systems at anyw here near 
full potential. Now we Atari fa ns are, in genera l, 
no more lazy than the rest of the compmerists out 
there, but, alas, we have been a little shon on 
infornlation concern ing our machines_ We recog­
nize, though , that the Atari folks out in Sunnyvale 
have struggled mightily to correct this situation, 
and we applaud their efforts. T he Atari Basic 
Reference Manual is, in fact, a model of organiza­
tion that others would do well to em ulate. Sti ll , the 
Atari is a complex machine, and even this excell ent 
manual barely scratches the surface of Atari 's 
capabilities. This is the case with the more advanced 
cassette functions. 

(An aside: In case you've hem ·d about the new Atm·i 
lech manuals .. , yes, lhei,'e real, and they're crammed 
with data . They are also IfERY hea.vy reading. Unless 
you're on eos), s/)Coking tenlls wilh the 6502 and a.dvanCl'd 
machine-language prog rall/.llling techniques, stick wilh 
Ihe materialln·esented in these pages. The same high-class 
stuff will soon be showing up here; a lillie at atillle and 
with enollgh eX/Jla.nalion 10 make it tlSeable to a.1I.) 

I f yo u have had the feel ing that maybe you 
were missing something along these lines, then 
read on. The info rmation in this article wi ll get you 
past "CSA VE" and "CLOAD", and show you how 
to get more 'bang pe r buck' out of your 4 1 0 recorder 
whi le sticking with BAS IC language. 

Ata ri fans ... to yo ur keyboards! 
THERE'S LIFE BEYOND CLOAD! 

First, le t's examine some tape fun ctions whose 

commands a re buil t-in ; that is, no POKES or 
PEEKS are required. Take a few moments he re to 
dust off your Atari Basic Reference Manual and 
reread the descriptions in the " I npu t/Output 
Commands" section for "ENTE R", " INPUT' , 
"LOAD", "O PE ICLOSE", " PRINT", " PUTI 
GET", and "SAVE". Each of these commands is 
applicable to a tape fu nction , and there are im por­
tant diffe rences between them whIch seem, on the 
surface, to be redundant. 

THE LONG AND SHORT OF IT 

All data written to ta pe by the Atari OS (oper­
ati ng System) is first formatted in to 128-byte 
blocks called RECORDS. T he OS then appends 
four add itional bytes of control data to each record , 
form ing I 32-byte FRAMES. Since 128 bytes is a 
fairly small amount of data, several frames wIiI 
normall y be recorded sequentially to make a FILE. 
Adjacent [rames in a fi le are never contiguous, 
however, but are separated by non-data spaces 
ca lled I TER-RECORD GAPS (I RG's). Refe r to 
Figure I, which is a pictorial diagram that shou ld 
help clarify the relationsh ip between these entities. 

We now have enough information to under­
stand and appreciate the d iffe rence between 
CSAVE and SAVE"C". Both of these BASIC 
commands save a BASIC source program to the 
cassette, but CSA V E uses short IRG's (less than a 

1 .... ------ ONE DATA dYTE ------->'1 
r START HIT STOP HI T ---"1 

I " 

rr SPEED CHK 

[ REC TYPE ! CHKSUM ~ 

1 DO 1 : 1 On 1 j 012 

b. lot- ONE RECORD ----...,,-11 
A Oa ta Frame 

c . A F I hi 

Figure I: 128 data bytes (a) are combined with fo ur control 
bytes to make a data frame (b). A fil e (c) cons ists 
of a leader, o ne or more data frames, and an End­
Of-File fram e. 
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second) while SAVE'C" uses long gaps (about

three seconds).

What practical difference does this make? And

why would I ever use SAVE"C" anyway, since it

makes the snail-like pace of program loading even

slower? Okay, here we go. The significance of long

IRG's, and the reason for providing the option to

use them, is this: The long gap providesjust

enough space between records to stop the tape

drive motor, restart it when ready, and bring the

tape back up to speed before the beginning of the

next sequential frame of data. This cannot be

accomplished with short gaps, and under some

conditions the computer cannot accept data fast

enough to accomodate non-stop operation. (In all

fairness, there is another reason for the apparent

redundancy of CSAVE and SAVE"C". While

CSAVE applies specifically and only to the tape

recorder, SAVE"C" is one form of a more general

command that also applies to disk files.)

Now, I can almost hear you saying, "Well,

that's nice to know, sort of, but the information

doesn't really seem too useful." Right? You would

be right, of course, except for a function called

RUN"C" which, according to the Reference Man

ual, loads a BASIC program and immediately

begins execution. The only problem is, it doesn't

work with a CSAVE'd program ... Aha! You're way

ahead of me. Yes, indeed, try SAVE"C" and you'll

find that RUN"C" works exactly as advertised.

Atari has, in fact, given you a hint on this without

really explaining the reasons. Look at the Reference

Manual section on "Chaining Programs." Makes

more sense now, doesn't it? The specific rule is that

CLOAD, LOAD"C" and RUN"C" will all read

source programs written with SAVE"C", but only

CLOAD will read CSAVE'd material.

By the way, I should point out that the correct

form is actually SAVE"C:" with a colon following

the device name. The Atari OS, however, allows

only one cassette drive, and does not support file

names (ouch!) in tape files. This being the case, no

further information following "C" in a command

string is actually used.

ONLY TOKENS WILL BE ACCEPTED...

There is still another way to save BASIC

programs, much different from either CSAVE or

SAVE"C", and serving a unique purpose. The

Atari personal computers, like most of theircousins,

store BASIC source programs internally in a kind

of shorthand called the TOKENIZED form. A

token is a one-or two-byte (typically) code that

represents a BASIC keyword such as GOSUB or

PRINT. Source programs are encoded into this

shorthand form in order to conserve memory

space in the computer.

The significance of tokenization to our discus

sion is that both CSAVE and SAVE"C" write the

shortened, tokenized form of your BASIC program

to the cassette. Not surprisingly, CLOAD,

LOAD"C", and RUN"C" all recognize only this

abbreviated code. There exists, however, a method

of storing the original, expanded ASCII source

code. And, just as with long IRG's, there are a

couple of good reasons to use this method.

CAUTION: MERGING TRAFFIC

Every BASIC programmer is familiar with the

LIST command, with which he can review

previously-entered source code on the CRT or

produce a permanent program listing on a printer.

Atari's treatment of I/O devices, however, allows

you to LIST your program to the cassette as well.

The command format is LIST"C", to save all

source lines; or LIST"C"',X,Y to save only those

from line X to line Y, inclusive. Either way, program

lines will be stored in full ASCII form, including

line numbers, REMarks, and (most) spaces. There

has to be a way. of course, to retrieve such a listing,

and this is done with the command ENTER"C".

The LIST"C7ENTER"C sequence has one

particular characteristic that makes it indispcnsible

in preparing BASIC programs. Unlike CLOAD

and LOAD"C", which both clear any BASIC

source lines from memory before loading,

ENrER"C" does not necessarily disturb a resident

program. This means that you can merge often-

used routines into a BASIC program without

having to retype them each time. Once you become

familiar with this process, it can save lots of time

and effort.

Actually, ENTERinga source program from

tape is exactly equivalent to typing source lines at

the keyboard, and the same rules generally apply.

If a line is entered from tape, for example, having

the same line number as a line already in memory,

the old line will be replaced.

THE INCREDIBLE SHRINKING CODE

Another interesting and potentially useful

effect of the LIST"C7ENTER"C" sequence is that

it can actually reduce the size of your BASIC

programs. I stumbled across this undocumented

characteristic while doing my "homework" for this

article, and I do not at present know the reasons

for it. Here's how to try it for yourself:

CLOAD a BASIC program, preferably one

that's undergone lots of editing. When it's

loaded, type "PRINT FRE(O)", and write

down the number of unused memory bytes.

Now store the source back to tape, using

LIST"C". Clear the computer's BASIC pro

gram area by typing "NEW," and reload the

code, using ENTER"C", from the tape just

made. Finally, type "PRINT FRE(O)"' again,

and compare the result with the one you write

down.

I have tried this on several existing programs,

and have gotten memory savings anywhere from a
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second) while SA VE"C" uses long gaps (about 
three seconds). 

What practical difference does this make? And 
why would I eve r use SA VE"C" anyway, since it 
makes the snail-like pace of program loading even 
slower? Okay, here we go. The significance of lo ng 
IRG's, and the reason for providing the option to 
use them, is this : The long gap provides just 
enough space between records to stop the tape 
drive motor, restart it when ready, and bring the 
tape back up to speed before the beginning of the 
next sequential frame of data . This cannot be 
accomplished with short gaps, and under some 
conditions the compute r cannot accept data fast 
enough to accomodate non-stop operation . (In a ll 
fairness , there is another reason fo r the apparent 
redundancy of CSAVE and SAVE"C". While 
CSA VE applies specifically and only to the tape 
recorde r, SA VE"C" is one form of a more general 
command that also applies to disk fil es .) 

Now, I can almost hea r you saying, "Well , 
that's nice to know, sort of, but the information 
doesn't really seem too useful. " Righ t? You would 
be right, of course, except for a·function called 
RUN"C" which, according to the Reference Man­
ual, loads a BASIC program and immedia tely 
begins execution . The o nly problem is, it doesn't 
work with a CSAVE'd program .. . Aha! You're way 
ahead of me. Yes, indeed, try SAVE"C" and you' ll 
find that RUN"C" works exactly as advertised. 
Atari has, in fact, given you a hint o n this without 
really explaining the reasons. Look at the Reference 
Manual section on "Cha ining Programs. " Makes 
more sense now, doesn't it? The specific rule is that 
CLOAD, LOAD"C" and RUN"C" will all read 
source programs written with SAVE"C", but onl y 
CLOAD will read CSA VE'd material. 

By the way, I should point out that the correct 
form is actuall y SA VE"C:" with a colon following 
the device name. The Ata ri OS, however, allows 
only one cassette drive, and does not support fil e 
names (ouch!) in tape fil es . This being the case, no 
further information fo llowing "C" in a command 
string is actually used. 

ONLY TOKENS WILL BE ACCEPTED ... 

There is still another way to save BASIC 
programs, much different from either CSAVE or 
SA VE"C", and serving a unique purpose. The 
Atari personal com puters, like most of their cousins , 
store BASI C source programs internally in a kind 
of shorthand called the TOKE ' IZED form. A 
token is a one-or two-byte (typica ll y) code that 
represents a BASIC keyword such as COSUB or 
PRINT. Source programs are encoded into this 
shorthand form in o rder to conserve memory 
space in the computer. 

The significance o f tokenization to ou r discus­
sion is that both CSA V E and SA V E"C" write the 
shortened , tokenized form of your BASIC program 

to the cassette. Not surprisingly, CLOAD, 
LOAD"C", and RUN"C" all recognize onl y this 
abbreviated code. T here exists, however, a method 
of storing the original, expanded ASC II source 
code. And,just as with long IRG's, there are a 
couple of good reasons to use this method. 

CAUTION: MERGING TRAFFIC 

Every BASIC programmer is familiar with ihe 
LIST command , with which he can rev iew 
previously-entered source code on the CRT or 
produce a permanent program listing on ') printer. 
Atari's lreatlnenl of 110 devices, however, a llows 
you to LIST your program to the cassette as wel l. 
The co mmand format is LIST"C", to sa ve all 
source lines; o r LI ST"C",X,Y to save only those 
from line X to line Y, inclusive. Either wa y, program 
li nes will be sto red in full ASCI I fo rm, incl uding 
line numbers, REMarks, and (most) spaces. There 
has to be a way, of course, to re trieve such a listing . 
and this is done with the command ENT ER"C". 

The LIST"C"/ENTER"C" sequence has o ne 
particu lar characte ristic tha t makes it ind ispensible 
in preparing BASIC programs. Unlike CLOAD 
and LOAD"C", which both clear any BAS IC 
source lines from memo ry before loading, 
ENTER"C" does not necessa ril y distu rb a res ident 
program. This means that you can merge o f ten­
used routines in to a BASI C program without 
having to retype them each time. Once vo u become 
fam iliar with thi s process, it can save l o t~ o f li llle 
and e ffort . 

Actua lly, ENTERing a source progra m from 
tape is exactl y eq ui valent to typing source lines at 
the keyboard , and the same rules gene rall y apply. 
If a line is entered from tape, for example, having 
the sa me line number as a line a lread y in memory, 
the old line wi ll be replaced. 

THE INCREDIBLE SHRINKING CODE 

Another interesting and potentially use ful 
e ffect of the LI ST"C"/E 'TER"C" sequence is tha t 
it can actuall y reduce the size o f your BASIC 
prog rams. I stumbled across this undocumented 
characteristic while doing Iny "honlework" for this 
article, and I do not a t present know the reasons 
for it. Here's how to try it for you rself: 

CLOAD a BASI C program, preferably o ne 
that's undergone lots of editing. When it's 
loaded , type "PRINT FRE(D)", and write 
down the number of unused memory bytes. 
Now store the source back to lapc, IIsing 
LI ST "C". Clea r the computer's BAS IC pro­
gram area by typing "NEW," and reload the 
code, using E TER"C", from the t" pe just 
made. Finally, type "PRI NT FRE(D )" aga in , 
and compare the res ult with the one yo u write 
down. 
I have tried this on several ex isting programs, 

and have gotten memory savin gs anywhe re from a 
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Textwizard™ is no kids game. It's a sophisticated

and complete word processing program for the

**Atari 800 computer.

Here is instant control over the creation, editing

and formating of any writing. Insert words. Replace

phrases. Delete sentences. Move paragraphs. Auto

matically repositions surrounding text. *Textwizard™

does it all with over 50 simple commands.

On your command, Textwizard™ will search out

and correct mistakes throughout your document.

And it protects you from common operating errors

by warning you before you make them.

Textwizard" will print out as many original

"copies" as you need. In boldface, elongated or con

densed lettering, upper or lowercase, with propor

tional spacing. And you can store your work on a

diskette.

So, whether you write legal briefs, computer

programs, or The Great American novel, Textwizard™

can make your work easier. And though it's no toy,

it's fun to use.

At S99.95, you don't have to write a best-seller

to afford Textwizard.™ Textwizard™ is another of the

many creative products from Datasoft.
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powerfully serious word processor. 

Textwizard" is no kids game. It's a sophisticated Textwizard" will print out as many original 
and complete word processing program for the "copies" as you need . In boldface, elongated or con-
**Atari 800 computer. densed lettering, upper or lowercase, with prop or-

Here is instant control over the creation, edi ting tional spacing. And you can store your work on a 
and formating of any writing. Insert words. Replace diskette . 
phrases. Delete sentences. Move paragraphs. Auto- So, whether you write legal briefs, computer 
matically repositions surrou nding text. *Textwizard" programs, or The Great American novel. Textwizard '· 
does it all with over 50 simple commands. can make your work easier. And though it's no toy, 

On your command, Textwizard" will search out it's fun to use. 
and correct mistakes throughout your document. At $99.95, you don' t have to write a best-seller 
And it protects you from common operating errors to afford Textwizard ~· Textwizard'· is another of the 
by warning you before you make them. many creative products from Datasoft. 

Da~E~~i 
Software for people who aren't easy to please. 

19519 Business Center Drivel North ridge, California 91324/ (213) 701-5161 

Check your local software dealer or 
Send check or money order with 52 .00 postagelhandling. California residents . add 6% sales tax. 

"Text wizard will perform on a 32K svs1cm with Olle or more disc drives. It is compatible with Ihc Atari ' 825, Centronics· 737 nnd Epson'" MX-80 printers . 
•• Atari is a regis tered trademark of Atari Computers Inc. 
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few bytes (who cares!) to over 500 bytes (impres
sive!). As I said earlier, I haven't delved into the

reasons for this effect, but an observation of the

results quickly shows one repeating pattern. The

memory saving seems to be greatest when applied

to programs that have been heavily "massaged"

through editing, especially if variables have been

used and then discarded. If true, the implication is

that the Atari line-editing process is not one

hundred percent effective in deleting program

statements. Hopefully an inquisitive reader will

determine exactly what it is worth for himself.

BASICALLY BASIC FILE HANDLING

As we have now seen, the Atari cassette system

suffers from the worst drawbacks of all such

systems. It is slow, file names are not supported,

and only a single device can be used. Furthermore,

except for the motor, the recorder is under manual

control, and, in fact, the computer cannot even tell

whether or not the tape is running! The combina
tion of these characteristics pretty well precludes

any but the most elementary file-handling func

tions. This section, therefore, may be seen mostly

as an exercise with only minimum practical value.

It is possible to store and retrieve dala via the

cassette recorder from within a BASIC program

using only built-in commands. Once again, the

Atari BASIC Reference Manual alludes to this, but

does not go into sufficient detail so that users can

fully understand the methods. The problem is

complicated, in this case, by an acknowledged OS

"bug" which may thwart attempts to use the

capability.

Due to the limited usefulness of the tape file

functions, we will not spend much time on them,

except to define how they arc invoked.

The cassette recorder, like all Atari I/O devices,

must be identified to the OS before it can be used.

This is the function of the OPEN command, which

links the cassette function to one of the INPUT/

OUTPUT CONTROL BLOCKS (IOCB's). The

command structure is OPKN# 1,4,0,"C" to read

from tape, or OPEN#1,8,0,"C" to write. You

cannot open the cassette for simultaneous read

and write, for obvious reasons. The first parameter

in the OPEN command (#1, above) tells the system

which of the eight IOCB's to assign. They are

numbered from zero through seven, and as far as

the OS is concerned they are all functionally

identical. Stay away from #0 and #7, however,

since these two IOCB's are "appropriated" by the

OS for the screen (#0)and for its own tape functions

(#7). The second parameter identifies the "direc

tion" of data flow; either input to the computer

("4") or output from the computer ("8"). The third

parameter is not used by the cassette system but

must be present in the command ... use "0".

Once the cassette is opened, you may read or

write data either as pure binary bytes or as ASCII-

encoded character strings.

To write a single byte (any value from 0 to

255), use the command PUT#],X. (X is a repre
sentative name for any variable which t valuates to

an integer value in the rangejust stated.) GET# 1 ,X

is the corresponding command which will read
these values back. It is important to realize that

floating-point numerical values are represented
internally as multi-byte groups, and, as such,

cannot be handled directly by PUT or GET,

The other method of saving and retrieving

tape data is to use ASCII representation, with one

character per byte. This method is considerably

less efficient with tape space, but docs allow you to

store anything that can be represented in a PRINT

statement. The PRINT command, in fact, is what

you use to write such information, using PRINT

#1 ;data. The data can be numeric variables, string

variables, literals, arrays, or any combination of

these, just as in an ordinary PRINT command. (In

this way floating point values can be saved. The

value 2.45, for example, would be written as a

series of four ASCII bytes: 32,2E,34,35 (hexade
cimal representation).) Be aware that the system

will append the End-of-Line character (9BH) to

the last data item unless the PRINT#] statement is

terminated with a semicolon (;).

The corresponding command for reading

ASCII data back is INPUT#l,var. Here is where

the EOL characterjust mentioned becomes very

important-the INPUT#l command will attempt to

keep reading until it finds this character. IN

PUTS, like PRINT#1, uses the same general

rules as does its keyboard-related counterpart.

Following the last PUT#1 or PRINT#1

command, a cassette file absolutely must be closed,

using CLOSE#1. If you do not do this, you will

lose some of the data that you thought was written.

At this point we need to look at some of the

internal "mechanics" used by the Atari OS to

format your data into the 128-byte records which

are actually recorded. A 131-byte block of memory

locations is reserved for use as a cassette buffer.

(This is identified in your BASIC Reference

Manual Memory Map as addresses 3FDI1 through

47FH.) Each time you execute a PUT#1 or

PRINT#1 command, the resultant data is tempo

rarily stored in the last 128 bytes of this buffer.

Each time the 128th byte is stored, the Atari imme

diately suspends operation of your program, starts

the- cassette motor, writes the data block, and stops

the motor. The internal buffer pointer is then

reset to zero, and control is returned to vour

program (which could actually be in the middle of

dumping data from a PRINT#1 statement!). In

order for any of this to happen, of course, the

cassette must first be OPENed as already

described.

Opening the device for a write operation
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rew bytes (w ho ca res!) to ove r 500 bytes (impres­
sive!). As I sa id ea rlier, I haven 't d e lved into th e 
reasons fo r this e ffect, but an o bse rvatio n o f the 
res ults quickly shows o ne re peating pa tte rn . The 
me mory saving seems to be g reatest when applied 
LO programs thal have been heav il y "massaged " 
thro ugh editing, especia ll y if va riables have been 
used and th en discarded . If true, the implica tion is 
that the Ata l·i line-editing process is not o ne 
hundred percent e ffecti ve in dele tin g program 
stateme nts. Ho pe full y an inquisitive read er will 
de termine exactl y what it is wo nh fo r himself. 

BASICALLY BASIC FILE HANDLING 

As we have now seen, th e Atari casse tte systenl 
suffe rs fro m the wo rst drawbac ks of a ll such 
systems. It is slow, fil e names a re nOL supported , 
and o nl y a sing le dev ice can be used . Furthermo re, 
except fo r the m OLO r , the record er is under ma nual 
control , and, in fact, th e com pUle r cannot even tell 
wheth er o r no t th e ta pe is running! T he combina­
tio n o f these cha racte ri stics prelly well precl udes 
any but th e most elementa ry fil e- ha ndling fu nc­
tio ns. This sectio n , the re fo re , may be seen mostly 
as an exercise with onl y minimum practi cal value . 

It is possible to sto re and re trieve d ata via the 
casselle reco rde r from within a BAS IC progra m 
using o nl y built-in commands. O nce aga in , the 
Atari BAS IC Reference Ma nual a lludes LO this, but 
does not go inLO sufficie nt de ta il so that use rs can 
fully unde rstand th e methods. The pro blem is 
complicated , in thi s case, by a n ackno wl edged OS 
"bug" which may th wa rt a lle mpts LO use th e 
ca pability. 

Due LO the limited usefulness o f the tape fil e 
functions, we will no t spend much time o n them, 
except to de fin e ho w th ey a re in vo ked. 

The cassette record er , like a ll Ata ri 1/0 d evices, 
must be identified LO th e OS be fo re it can be used . 
This is the functio n of th e O PEN command , which 
links the casselle functio n LO o ne o f the I NPUT I 
O UTP UT CONTRO L BLOC KS (IOC B's). The 
command structure is O PE N# I ,4 ,0,"C" LO read 
fro m tape, o r O PE N#J ,8 ,0 ,"C" LO write. Yo u 
cannot o pen the cassette fo r simulta neous read 
and write , for obvious reasons. The first parameter 
in th e OPEN command (# I, above) te ll s th e syste m 
which of th e e ight JOC B's LO ass ign . They a re 
numbered from ze ro thro ugh seven , and as fa r as 
the OS is conce rn ed th ey a re a ll functi o na ll y 
ide ntica l. Stay away fro m # 0 and # 7, howeve r, 
since th ese two 10CB's a re "a ppro pria ted " by the 
OS fo r th e screen (#0) and fo r its ow n tape functio ns 
(#7). The second pa ramete r identifies th e ·'direc­
tio n" o f da ta fl ow; e ithe r input LO the compute r 
("4") o r outpu t from th e computer ("8") . T he third 
paramete r is not used by the casselle syste m but 
must be present in the command ... use "0". 

Once th e cassette is o pened , you may read or 
write d a ta e ithe r as pure bina ry bytes o r as ASCIl-

encoded charaCLer strin gs. 
To write a single byte (a ny valu e from 0 La 

255) , use the command PUT#I ,X. (X is a repre­
sentati ve name fo r any va riable which evalu ates to 
a n intege r va lue in th e ra nge just stated .) GET# I ,X 
is the corres po nd ing comma nd which will read 
these valu es back . It is impo n ant to rea lize that 
floating-po int numeri ca l va lues a re rep resented 
internally as multi-byte g ro ups, and , as such , 
cannot be handled directl y by PUT or GET. 

The o the r method of saving a nd re tri eving 
tape data IS to use ASC II re presentation , wi th o ne 
cha racter per byte . This meth od is conside rabl y 
less effiCIent WIth tape space, but does allow you to 
store anythin g tha t can be represented in a PRI NT 
slatemenl. T he PRI NT co mmand , in fan, is what 
yo u use to wri te such info rmatio n, using PRJ NT 
# I ;da ta. T he d a ta can be nume ric va r iables, string 
variables, htends, arrays, o r an y combi natio n of 
th ese, just as in an o rdina ry PRI NT command . (In 
this way fl oa ting po in t va lues can be saved . The 
va lue 2.45 , fo r exam ple, wo uld be wri tte n as a 
se ri es o f four ASC II bytes: 32,2E,34,35 (hexad e­
cilnal representa tion ).) Be aware that the sys tem 
will append th e End-of-Lin e characte r (9B H ) to 
the last data ite m unl ess the PRI NT# I sta te me nt is 
te rm inated with a semico lo n (;). 

T he co rresponding comma nd fo r readin g 
ASC lI da ta back is I NP UT#I ,var. Here is where 
th e EOL cha racter just me ntioned becomes ve ry 
importa nt-the IN PUT# I command will allemptto 
keep read ing un til it fi nds thi s cha racter. IN­
PUT# J, like PRINT# I , uses th e same ge ne ral 
rul es as does its keyboa rd-re la ted cou nterpa rt. 

Fo llowing the last P UT# I o r PRI NT # I 
comma nd , a casselle fil e absolute ly m ust be closed , 
using C LOSE# I. If yo u d o no t do this, yo u will 
lose some of th e da ta tha t yo u th o ug ht ,,"as ",rillen . 

At thi s po int we need LO look at sOllie o f th e 
inte rnal "mechanics" used by the Ata ri OS to 
fo rm at yo ur data inLO the 128-byte records which 
are actua ll y record ed . A 13 1-byte block o f memor y 
locatio ns is reserved fo r use as a casselle bu ffer. 
(This is identifi ed in your BAS IC Re ference 
Manua l Memo ry Ma p as addresses 3FD I-I th ro ugh 
47 FH. ) Each time yo u execu te a PUT# I or 
PRJ NT# I comma nd , th e res ulta nt data is te mpo­
ra ril y stored in the last 128 bytes o f thi s bu ffe r. 
Each time the 128th byte is sLO red , the Ata ri imme­
diately suspends operatio n o f you r program, starts 
th e casselle mOLO r, writes th c d a ta b lock. and SLO pS 
the motor. T he illle rn al bulle r po intc r is th e n 
rese t to zero , and contro l is re turn ed 1.0 \'o ur 
progra m (w hich could actu a lly be in th e· middle of 
dumping d ata from a PR I NT# I sta te mcn tl). In 
o rd er fo r any o f this LO happen. o f course , the 
cassette must first be OPENed as a il·ead), 
described. 

O pening the device fo r a write opera tio n 
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causes this sequence of events: (1) two beeps are

emitted from the console speaker, and the com

puter waits for you to enable the recorder; (2) the

cassette motor is started; (3) approximately 20

seconds of "leader" tone is written; and (4) the

motor is stopped ... OOPS!!! Correction-the motor

keeps on running! Here is the OS "glitch" men

tioned earlier. The motor will not stop until the

first data record has been written. The easiest way

to gel around this is to immediately write a "dum

my" record using zeroes or spaces, or any other

data. Here's how to do it:

100 OPEN#1,8,0,"C"

110 FOR 1=0 TO 127:PUT#l,0:NEXTI

Your program will, of course, have to allow

for this dummy record when retrieving the

data. Once the first record has been written,

the system is back on good behaviour ... the

motor is started only when the buffer needs to

be dumped, and stopped promptly after

writing.

Realizing thai there is an intermediale

data buffer between your program and the

cassette clarifies the need to close all files. The

CLOSE command immediately causes the

buffer to be dumped to the tape, even though

it may not be full. (This is why you will lose

data if a file is not closed properly). After the

last data record is written, the OS (automati

cally) appends an End-of-File record before

stopping the tape. NOTE: The END statement

automatically closes all open files, but STOP

does not.

Please note that the IOCB number need

not be #1 as in these examples, but must be

the SAME value in all OPEN, GET, PUT.

INPUT, PRINT and CLOSE statements

accessing this particular file.

BRINGING IT ALL TOGETHER

The BASIC program listing which follows

accomplishes two things: il illustrates one possible

method of reading a tape file from BASIC, and it

provides a function thai will prove indispensable to

you when you try some of the procedures thai we

have explored. The program, called "Hex Tape

Dump," reads any Atari-recorded file having long

IRG's, one record at a time. After each record is

read, the contents of that record are displayed on

the screen in both hexadecimal and ASCII form.

This program makes use of a very important

bit of information not yet discussed. One oi the

additional control bytes automatically appended to
each record prior to writing contains a code de

scribing the length and nature of that record. This

byte shows up at location 1023 (decimal) following

a read, and can have one of three values, with the

following meanings: 252 (decimal) means that the

record just read is a full record; that is, it contains
128 bytes of valid data. 250 (decimal) indicates that

the record is only partly filled. In this case only, the

last byte of the buffer will contain the actual number

of valid data bytes. 254 (decimal) says that this is an

End-of-File record, in which all data bytes are zero.

When you find this control code, you have read

past the end of valid data.

"Hex Tape Dump" is an ordinary BASK'

program in all respects, and it is self-prompting

when entered exactly as shown. Try it, and then

spend some lime playing with ihe BASIC cassette

functions. You will end up with an even greater

appreciation of the capabilities of this machine

called ATARI.

*ATAR1 is a registered trademark of Warner Communications Iik .

LISTING 1: HEX TAPE DUMP

10 GRAPHICS 0:DIM BUF <8)
15 TRUE=-1:FALSE=O:FBT=TRUE:TDP=TRUE:FAGE=FALSE

20 PRINT CHR*(125):PRINT" »> ATARI HEX

TAPE DUMP <«"
25 PRINT:PRINT:PRINT"PDSITION TAPE TD START OF

FILE. THEN"

30 PRINT"PRESS M PLAY A «M RETURN IK & STAND BY...'

35 REM OPEN THE CASSETTE FOR READ

40 TRAF 1000:REC=lsOPEN #1,1,0."C"

45 REM DSPLY EIGHT BYTES PER LINE

50 FDR 1=1 TO a

55 REM FILL LINE IF OUT OF DATA

60 IF PAGE THEN PRINT"— " ; : BUF (I) =0: GOTO 100
70 GDSUB 500:BUF(I)=BYTE: IF NOT TOP THEN 90

75 REM PRINT T0P-0F-PAGE HEADER

80 T0P=FALSE: PRINT CHR* (125) : PRINT11 > RECORD #"|

REC;"...":NBTS+1;" BYTES"

85 PRINTiPRINT" HEX -ASCII

—":PRINT

90 G0SUB ZOOOiPRlNT" "|

100 NEXT I:PRINT" ";

105 REM NOW PRINT ASCII FROM BUF

110 FDR 1 = 1 TO 8:BYTE=BUFU>

120 IF BYTE<32 OR BYTEM22 THEN BYTE=46

130 PRINT CHR*(BYTE);:NEXT I

150 PRINT:IF NOT PAGE THEN 50

160 PRINTlFRINT'PRES M SPACE M TO CONTINUE...";

170 REC=REC+1:PAGE=FAL5E:T0P=TRUE

175 REM WAIT FDR USER RESPONSE

180 IF PEEK (764)033 THEN 180

190 POKE 764,255:GOTO 50

500 REM READ BYTE & SET FLAGS

505 GET #1,BYTE:IF NOT FBT THEN 600

510 FBT=FALSE:NBT5=1:STAT=PEEK(1023)

520 IF STAT=250 THEN NBTS=PEEK(1151)

530 IF STAT=252 THEN NBTS=128

600 NBTS=NBTS-1:IF NBTS>0 THEN RETURN

610 FBT=TRUE:PAG£=TRUE:RETURN

1000 REM DONE OR ERROR

1005 PRINT:IF PEEK<195)=136 THEN PRINT CHR*<2B>;

'■*»* READ PAST END-DF-FILE ***M:END

1010 PRINT CHR*(28):"—TASK ABORTED...ERROR NUMBER

PEEK(195):END

2000 REM PRINT ONE BYTE IN HEX

2005 NYB=INT(BYTE/16)sGOSUB 2100

2010 NYB=BYTE-NYB*16

2100 IF NYB<10 THEN PRINT CHR*(NYB+49);:RETURN

2110 IF NYB<16 THEN PRINT CHR*(NYB+55);:RETURN

2120 PRINT " ! "::RETURN
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causes this sequence o f events: ( I) two beeps are 
em iLled from the conso le speaker , a nd the com­
pute r waits fo r you to enable the recorde r ; (2) the 
casseLle motor is started; (3) approximatel), 20 
seconds of "leade r" tone is writte n ; and (4) the 
motor is stopped ... OO PS!!! Correction-the moto r 
kee ps on runnin g! Here is the as "glitch" men­
tioned ea rli er. The motor will not stop ullliithe 
first data record has been written. T he easiest way 
to get around this is to illlmediately write <l "d um­
my" record us in g zeroes or spaces, or any o th e r 
data. Here's how to do it: 

100 OPEN#I ,8,0,"C" 
110 FOR 1=0 TO 127:PUT# I ,O:NEXT I 

Your program will , o f course, have to allow 
for this dUllllll y record when retri ev in g the 
da ta. Once the first reco rd has been wri tte n , 
the system is back o n good behaviour ... Lhe 
motor is started on I)' when the buffer needs LO 
be dumped , a nd stopped prompLly afLe r 
writing. 

Rea li zing that the re is an intermcdiate 
d aLa buffe r between ),our progra m and the 
cassetLe clarifies the need to close all files. T he 
C LOSE command immediately causes Lhe 
buffe r to be dumped to the tape, even tho ugh 
it ma y not be full . (This is why you wi ll lose 
daLa if a fil e is nOL closed properl y). AfLe r Lh e 
last daLa reco rd is wriLLe n, the as (automati ­
ca ll y) appends an End-o f- File reco rd before 
stopping the Lape. NOTE: The END statement 
a utomaLica ll y closes all o pen fil es, bUL STO P 
d oes not. 

Please note Lhat the 10CB number need 
nOL be # I as in these examples, bUL must be 
the SAME value in a ll O PE N, GET, PUT, 
I N I' T , PRI NT and C LOSE SLaLe ments 
access ing this particular fi le. 
BRINGING IT ALL TOGETHER 
The BAS IC program lisLing which fo llows 

acco mplishes two things: iL illusLraLes one poss ible 
meLhod o f reading a Lape fi le from BAS IC, and it 
provides a function thal will prove indispensa ble to 
you when you try somc o f the procedures that we 
have explored. The program, called " Hex Tape 
Dum p," reads an y ALari-reco rded fi le hav ing long 
IRG's. one reco rd at a Lime. After each reco rd is 
read , the contenLs of that record are di spla yed o n 
Lh e screen in bOLh hexad ecimal and ASC I I form. 

T his program makes use of a very im portant 
bit o r inFo rmatio n not yeL discussed . O ne of the 
add iLional conLrol bytes aULomatica ll y appended 1.0 

each record prior to writ ing contains a code de­
scribing the le ngth a nd naLu re of Lha L reco rd. T hi s 
byLe shows up at loca Lion 1023 (dec imal) fo llowing 
a reacl. and can have one o f three va lues, with the 

fo ll owing Ill eanings : 252 (decima l) means that Lhe 
recordjust read is a full reco rd ; Lh at is, it cO lllains 
128 byLes o f valid data. 250 (decimal) indicates Lhat 
the record is on ly partly fill ed . I n this case on ly, Lhe 
lasL b), Le ofLh e buffer will contain the aCLual numbe r 
of va li d data bytes. 254 (dec ima l) says LhaL thi s is a n 
End -o f-Fil e reco rd , in wh ich all data bytes a re zero. 
When yo u find this control code, you have read 
pasL the e nd o f va lid data. 

" Hex Tape Dump" is an ord inar ), BASI C 
progra m in a ll res pecLs, and it is self-prompLing 
when e ntered exactl y as shown. T ry it, and then 
spend some time playing with the BASIC casseLLe 
functi ons. Y O LI will e nd Lip with an even grea ter 
apprec iation o f the capabili ties o f t.his machine 
ca lled ATA RI. 
• AT r\ RI is a n .'g istc rcd tntdcmark or War ncr Communications Inc. 

LISTI NG 1 : HEX TAPE DUMP 

10 GRAPHICS O:OIM BUF (8) 
15 TRUE=-l : FALSE=O: FBT=TRUE : TOP=TRUE:PAGE=FALSE 
20 PRINT CHRs(125) : PRINT" »> ATARI HEX 

TAPE DUMP «< " 
25 PR INT: PR INT : PRI NT" POSIT ION TAPE TO START OF 

FILE . THEN" 
30 PRINT"PRESS M PLAY'" : ).\ RETURN )I.. & STAND BY ... "; 
3S REM OPEN THE CASSETTE FOR READ 
40 TRAP 1000 : REC= 1:0PEN #1,4, 0, "C" 
45 REM DSPLY E IGHT BYTES PER LIN E 
50 FOR 1= 1 TO 8 
55 REM FILL LINE IF OUT OF DATA 
60 IF PAGE THEN PRINT"-- "; :BUF(l)::::O : GOTO 100 
70 GOSUe S OO : BUF( I )=BYTE: IF NOT TOP THEN 90 
75 REM PRINT r OP-OF-PAGE HEADER 
80 TOP=FALSE : PRINT CHRS(12S) : PRINT" } RECORD "" ; 

REC ; " . .. ";NBTS+ l ;" BYTES" 
85 PRINT : PRINT" - ---------HEX---------- -ASC II 

- -" : PRI NT 
90 GOSUB 2000 : PR INT" "; 
100 NEXT I: PRINT" , 
105 REM NOW PR I NT ASC II FROM BUF 
11 0 FOR 1=1 TO S :BYTE =BUF(I) 
120 IF BYTE <32 OR BYTE } 122 THEN BY TE =46 
130 PRINT CHRS(BYTE)j : NEXT I 
150 PRINT : IF NOT PAGE THEN 5 0 
160 PRINT : PRINT"PRES /.\ SPACE )1.. TO CaNT INUE .. . " j 

170 REC =REC+l : PAGE=FALSE :TOP=TRUE 
175 REM WAI T FOR USER RESPONSE 
180 IF PEE K( 764) <}33 THEN 18 0 
190 POKE 764, 255 : GOTO SO 
500 REM REA D BYTE ~ SET FLAGS 
505 GET ~1 , BYTE:IF NOT FBT THEN 600 
5 10 FBT=FALSE: NBTS= 1: STAT=PEEK( 1023) 
520 IF STAT=2S0 THEN NBTS:PEEK(1 15 l ) 
530 IF STAT=252 THEN NBTS= 128 
600 NBTS=NBTS-l : I F NBTS } O THEN RETURN 
61 0 FBT=TRU E: PAGE=TRUE: RETURN 
1000 REM DONE DR ERROR 
1005 PRINT : IF PEE K(19S)=136 THEN PRINT CHRS(28'; 

"n* READ PAST END-OF- FI LE *** ":END 
10 10 PR INT CHRS (28);"- - TASK ABORTED ... ERROR NUMBER "; 

PEEK(19S) : END 
2000 REM PR INT ONE BYTE IN HE X 
2005 NYB=INT(BYTE/16) :GOSUB 2100 
2010 NYB=BYTE-NY8 t 16 
2100 IF NY8< 10 THEN PRINT CHR$ (NYB+48) ;: RETURN 
2110 IF NYB< 16 THEN PRINT CHRS(NYB+SS) ;:RETURN 
21 20 PRINT" ! "; : RETURN 
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Atari

Graphics:

16 Colors!
Clyde H Spencer

Mountain View, CA

Would you like to be able to have graphics displays

with more than four colors on the screen simul

taneously? Would you find it useful to be able to

draw dotted, colored lines or fill shapes with

textured color? If your answer is yes, then read on

and I will tell you how to do something that not

only isn't documented, but if you could find some

one at ATARI to talk about it, they would probably

toll you "it can't be done without the GTIA chip."

That is the creation (or at least simulation) of a

variation of playfield graphics modes 9, 10 and 11.

I can almost hear you mumbling to yourself

now, "1 didn't know there were graphics modes

higher than 8! And what is this thing called a

GTIA chip?" Let's talk about the GTIA chip first.

As I have been able to unscramble the history of

ibis little wonder called George's Television Inter

face Adapter chip, it started out life as a custom

designed prototype that would do everything that

the production CTIAchip (the chip in the computer
that handles the graphics) does and a little more.

That little more was GRAPHICS modes 9. 10 and

1 1. They have a resolution of 80 pixels horizontally

by 192 pixels vertically with up to 11) different

colors or luminescences on the screen simultane

ously, out of the 128 possible. But alas, the lost

little chips were never put into production. In

order to mcci marketing deadlines, the simpler,

less powerful CTIA chips were installed in the

production model computers. That is the bad

news! The good news is that the Operating System

and 8K Shepardson BASIC were written with the

ability to implement these higher graphics modes,

if the GTIA were installed. This was presumably

clone either as a hedge against a last-minute mar

keting decision to put it in, or with a view to offering

ibis chip sometime in the future as a model upgrade

like new chrome on a "Detroit behemoth." But you

need'l wait for next year's model. With a little

PEEKing and POKEingand a modification of the

display list (see the article by Patchett in Vol. 1,

issue C» o[ COMPUTE!) you too may have colored

icing on your cake.

The trick is accomplished with a shorl subrou

tine that modifies the GRAPHICS mode 8 display

list to look like what a GRAPHICS mode 10 display

list should look like. This is accomplished by

replacing the graphics type (instruction operation

code) for GRAPHICS mode 8, in the display list,

with the graphics type for GRAPHICS mode 10.

Finally, it is necessary to poke a 10 into one of the

appropriate Operating System "shadow" registers

in RAM to make the system expect to find more

than four colors to display. Table 1 is a listing of

the subroutine which I call "TEN,". The subroutine

starts at line number 32000, so that it can be ap

pended easily to almost any size program. It is

liberally sprinkled with remarks. All essential

statements are multiples of 10; the other line numbers
are RKMark statements, which may be deleted.

Unfortunately, it is difficult to select any given
desired combination of colors because there is an

interaction between the color registers; setting a

particular value may affect the others. Generally, it

will require considerable experimentation. I have

as yet been unable to discover how exactlv to

predict color selection. What I have observed is as

follows: Color registers 0, I and 2, loaded with the

SETCOLOR command, create solid colors for

"DATA" values (see "PALLETTE", Table 2) of 5.

10 and 15. respectively. The other "DATA" values

will create colors that may be interspersed with the

background color. However, SETCOLOR 0 also

effects "DATA" values 1, 4, <i, and 9. Similarly

SETCOLOR 1 effects 2. 6, 8 and 9 and SETCOLOR
2 effects 3, 7, 11, 12. 13 and U. By appropriate

choice of color and luminescence values for the

color registers, more than 3 solid colors may be

created. There always seems to be some duplication

of colors, but you can expect to get three to nine
solid colors and an additional five or six colors that

will create dotted lines. To get an idea of the colors

that can be created, run "PALETTE." Ii will draw

bands of color corresponding to "DATA" values of

zero to 15. from the top down. Experiment with

changing the constants A, B and C and ;ee what

happens! If anyone can shed more light on this

subject, I would appreciate hearing about it.

A printout of the various modes' display lists

would be instructive on how the ATARI does its

graphics displays. But. with 198 addresses and

their contents, it would consume- loo much space in

this article. Alternatively, I have provided you with

a short program called "DISPLAYLIST" (see

Table 3) that will dump the standard display lists to

your printer. If you wish to examine the "special"

display list also, then first merge the subroutine

"TEX" with "DISPLAYLIST." To merge the

subroutine, first LOAD "TEN", then use the

command LIST "C: or LIST "I):TEN". Then

LOAD "DISPLAYLIST' and use the direct mode

command ENTER "C: or ENTER "D:l EN" for

cassette or disk respectively. Then delete lines loo

through 126, and replace line 130 with a GOSUB

32000. Then RUN as usual. For a detailed expla

nation of the display lists and the meaning of the
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Would yo u like lO be able to have graphics displays 
with m o re than fOLir colors o n the screen simu l­
ta neo Li sly' Wou ld YO Li find it L1sefLil to be ablc to 
draw dOlled , co lo red lines o r fill shapes with 
tex tured color? I f your answer is yes, then read o n 
and I will tell ),O Ll how to do someth ing that not 
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te ll )'OU "it can't be done without the GT IA chip ." 
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I ca n almost hear you mumbling to yo urself 
now. "1 didn't know there were graphics modes 
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GT IA chi p ' " Let's ta lk aboLitthe GT IA chi p first. 
As I have been able to unscramble the h istory o f 
this little wonde r ca lled George's T elevision Inter­
face Adapter chip, it stanccl o li Ll ifc as a custo m 
designed prototype that would do evc r ything that 
the production CTIA chip (the chi p in the com puter 
that handles the graphics) does and a littl e more. 
That lillie more was GRAP H ICS mod es 9 , 10 and 
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less powerful CT IA chips wcre instal led in thc 
production model computc rs. T hat is thc bad 
news! The good news is tha t the Operating System 
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T he trick is accomplishcd with a sho rt subrou­
tille that modilies th c G RAPH ICS modc 8 di splay 
li st to look likc what a (;RAPH ICS modc I () di splay 
list should look like. T his is accompli shed by 

rc placing the g rap hics type (instructio n operation 
code) for GRAPH ICS modc 8, ill th e di splay li st, 
with the g raphics type for G RAP HI CS mode 10. 
Fi na ll y, it is necessa ry to poke a 10 into one of the 
a ppro pria te Operating Systcm "shad ow" registc rs 
in RAM lO make the s)'ste m ex pect to fi nd mo re 
than fo ur co lo rs lO di spla)' . Table I is a list ing of 
the subroutine which I ca ll· 'TEN:·. The subro utine 
slans a t line number 32000. so that it can be ap­
pended eas il y to alm ost any size program. It is 
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Unfo nunately, it is difficult to select any g ive n 
desired combinatio n o f colo rs beca use there is an 
interactio n between th e color registers; selling a 
particular va lue may affect the o the rs. Genera ll y. it 
wi ll require considerable ex per imentation. I have 
as yet been u nable to d iscove r how exactly to 
pred ict color selection. Wha t I have observed is as 
fo llows: Color registe rs 0 , I and 2. loaded with the 
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I 0 and 15, respecti,·ely. Thc other "DATA" values 
will crcate colo rs that ma), be interspersed with the 
backg ro und co lo r . Howcver , SETCOLO R 0 a lso 
effects "DATA " va lues I . -I. 6, a nd 9. Sim ila rl )" 
SETCOLOR I effects 2. 6, 8 and 9 and SETCOLOR 
2 effects 3, 7, I I , 12, 13and 14. B)'appropriate 
cho ice of colo r a nd lu minesccncc va lues for the 
colo r registe rs. more than 3 so li d co lors ma y be 
created. T he re a lways seems to bc some duplica tion 
of colors, but you can expect to ge t three to nine 
solid colo rs and an add itio nal fi ve o r six co lo rs that 
will crea tc dOlled lines. To gc t a ll idea of the colo l's 
that ca ll bc crea ted . rull "PALETTE." It wi ll draw 
ba nds o f co lo r co rrespond ing to " DATA" va lues of 
zero to 15 , from the top down. Experimelll with 
changing th e constants A. B and C and see \dl;lt 
ha ppell s! If an)'onc can sit ed more li ght O il th is 
subjcct. I ,wu ld app reciate hca rin g abou t it. 

A prinlOut o f the va ri ous mod es' di splay lists 
wou ld bc instructi ve on how the ATAR I does its 
g ra phics displays. But, with 198 addrcsscs a nd 
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cOlll lll alld E~TFR "C: or I::NTER " [) :TEN" for 
cassette or di sk n.:spcctivt:!)I. T heil dele te lines 100 
th rough 12!i. "lid rep lace linc I:{O ", ith d COSUB 
32000. Then RL:,\ as usuai. For a detail ed exp la ­
nation or the display lisls and th e meani ng of the 



MAIN - MENU

LETTER PJ
WORD PROCESSING FOR THE*ATARI - 800

RFECT

Press'<' or >'to move cursor

Press (Return) for selection

CURRENT DRIVE

NUMBER #1

Editor

Change Drive #

Load

Save

Merge

Screen Format

Printer

Lock

Unlock

Delete

Format Disk

Data Base Merge

Quit

EASY TO USE : LETTER PERFECT is a character orientated word processor with
the user in mind The program (machine language) is very fast. It is a menu driven program
thai is very easy to operate. The program is a single load program and can work with one or
more disk drives It requires a minimum of 16K of memory and a single disk drive. With the
Artari 825 printer you can print text with right hand justification. You may also use different
type fonts MO and 17 character per inch) within the body of the text itself. Boldface is printed
as expanded print font. Underlining can be done as well as sending Escape characters within
the bodv of the letter itself. All the formats are a default but you can change them all to desired

values if you wish. Right Margin, left margin, lop of form 1 ine spacing. etc are easily £»angcd.
Data Base Meige works with the sister program LETTER PERFECT-DATA BASE MANAGER
Usei may use this program to create mailing lists, and completely develop your own data
base for your personal needs. All text packed before storage to diskette for greater storage
capacity Lai ge Buffer allows you to pick up and move up to one full page of screen text ana
move it to any location m the text. Merge more than one file together for easy editing. Screen
Format allows you to see on the video screen exactly how the text will appear on the printer.
Automatic page numbering, headers and footers are easily accomplished. This program is
easy to use because of its meaningful and easily mastered commands. Fully documented
with a users manual that explains in simple language 'how to1 completely use the program.

All this and more, for $149.95.

Features:

USE: EPSON MX-80

and ATARI -825

PRINTERS

FULL CURSOR CONTROL

Home Cursor

Scroll Page Forward

Scroll Page Backward

Pause Scroll

Scroll Line at Time

Scrolling Speed Control

Move Cursor Down

Beginning ol Texl

MULTIFUNCTION FORMAT LINE

Standard Formats a Default

Formats Easily Changed

Ftigh1 Justification

Left Margin

Page Width

Line Spacing

Lines Per Page

Form Stop

Set Page**

Top Margin

Bottom Margin

Delete a Character

Insert a Character

Delete a Line

Insert a Line

Headers and Footers

Shift Lock and Release

Global and Local Search

and Replacemenl

Underlining and Boldface

Automatic Centering

Horizontal Tabs

Special Print Characters

Split Catalog

Page Numbering up to 65535

Prints up to 255 Copies ol

Single Texl File

Non Printing Text Commenting

FUNCTIONS

Delete All Text

Delete All After Cursor

Delete All Before Cursor

Delete Next Block

Delete Buffer

Move Next Block lo Buffer

Add Next Block to Buffer

Insert Block From Buffer

Merge Text Files

tcippta
This program also available on the Apple in 40/80 Video (Super'R'
Term, Smarterm, Videx, Bit-3). You may use any printer type. The
Hays Micromodem II can be used to send files. Can be Reconfi
gured at any time to use different printer. 80 column board, or
standard 40 column video. Much, Much, More!

\
FREE CONTROL PAGE
UK ENTERPRISES INC.,

P.O. Box 10827

St. Louis, MO 63129

(314) 846-6124
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Automatic page numbering. headers and footers are easily accomplished. This program is 
easy to use because of Its meaningful and eaSily mastered commands. Fully documented 
wilh a users manual that explains If1 Simple language ·how to' completely use the program. 

All this and more, for $149.95. 
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Delete a Character 
Insert a Charact er 
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Insert a Line 
Headers and Footers 
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Global and Local Search 
and Replacement 
Underlining and Boldface 
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Horizontal Tabs 
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Page Numbering up to 65535 
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Single Text File 
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FUNCTIONS 
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Delete AU Aller Cursor 
Delele All Before Cursor 
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operation codes, I suggest that you refer to IRIDIS

# I by The Code Works.

The illustration program which 1 call "SPRAY"
(Table 4), draws colored lines of different length

which appear to radiate from a common point in

the center of the screen. The color register values

used were arrived at by experimentation with

"PALETTE" and seem to give the greatest variety

of solid colors. The colors are changed randomly

by changing the values of color register 2 (SETCO-

LOR 2). If you allow the program to run long

enough for the attract mode to be invoked by the

Operating System, then all the color registers will

be changed automatically. This will then also

change the background color and lend additional
interest to the patterns formed.

The resolution of GRAPHICS modes 9, 10,
and 11 (192v X 80h) is a departure from the usual

ATARI practice of having twice as many pixels

horizontally as vertically. However, that very

departure from the "standard" is itself an additional
advantage in that it provides flexibility in what can

be done with "direct" graphics modes. One does

not have to resort to "mixed-modes" to achieve

special effects. "Mixed-Modes" graphics, where

one custom-tailors the display list, line by line,

allows virtually unlimited flexibility in designing a

screen format, but I would not recommend this to

the novice. However, this ready-made subroutine

approach for multiple colored and dotted lines is

simple and straightforward and should Further

your appreciation of that wonderful and versatile

machine, the ATARI.

TABLE 1. Subroutine TEN.

*TEN* a Subroutine to

create a sinulated GR.10

Written by Clyde Spenoe?r

Create GR»S Mode display

list without te;■:t.

8+16

J Locate address of display

I list.

DL=PEEK (560 ) +256*PEEK < 561)

32000 REM

32001 REM

320 02 REM

32003 REM

32004 REM

32005 REM

320 0 6 REM

32010 GRAPHICS

32013 REM

32014 REM

32015 REM

32016 REM

32020 LET

32023 REM

32024 REM

32025 REM

32030 POKE

32033 REM

32034 REM

32035 REM

32 036 REM

32040 POKE [)L+3,78IP0

32043 REM

32044 REM

32045 REM : Begin 1st

32050 FOR INSERT=DL+6

32060 POKE INSERT,14

32 0 63 REM

Turn

559,0

off the ANTIC chip

P1 a c e

codes

n e w i n s t r u c t i o n a p

in disp1ay list.

:P0KE DL+99,78

insertion

TO DL + 98

1 o a p

32064 REM

32 065 REM I Incr am€•;nt i nserti on 1 oap
32070 NEXT INSERT

32073 REM

32074 REM

320 75 RE M : B e g i n 2 n cf i nsert i a n 1 a op

32080 FOR INSERT«DL+i02 TO DL+198
32090 POKE INSERT,14

32093 REM

32094 REM

32095 REM ! Increment insertion loop

3210 0 NEXT INSERT

32103 REM

32104 REM

32105 REM ** xxChsnge tiplins***

32110 POKE 87,10

32113 REM

32114 REM

32115 REM I Turn on ANTIC chip.

32120 POKE 559,34

32125 REM

32130 RETURN

TABLE 2. PALETTE Program.

50 REM t KPALETTE* a demonstration of

51

52

53

54

95

96

100

103

104

105

110

120

130

133

134

135

140

150

160

163

164

165

170

173

174

175

180

183

184

185

190

193

194

195

200

210

213

214

215

220

REM

REM

REM

REM

REM

REM

Multiple colors in GR.10

Written by Clyde Spencer

Go to subroutine to create

simulated GR*10*

GOSU8 320 0 0

REM

REM

REM I Assign register variables
LET A=l

LET E«5

LET OIQ

REM

REM

REM ! 8 e t color r e g i st @rs.

SETCOLOR 0,A,C

SETCOLOR 1,B,C

SETCOLOR 2,C,C

REM

REM

RE ii t Begi n d r a w i n Q 1 a ops*

FOR DATA=0 TO 15

REM

REM

REM I Set color va 1ue.

COLOR DATA

REh

REM

REM inner

TO 20

Begi

FOR BARwiQ

REM

REM

REM I Draw lines*

PLOT 0,10xDATA+BAR

DRAWTO 79,10*[)ATA+E;:AR

REM

REM

REM I Increfient inner

NEXT BAR

REM

drawing loop

d r s w i n g 1 o o p
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ope ration codes, I suggest that yo u rerer lO IRI DIS 
# I by The Code Works. 

The illustration program which I call "SPRA Y" 
(Table 4), draws colored lines or dirrerent length 
which appear to rad iate fro m a CO llllllo n po int in 
the cente r o r the screen. The color register va lues 
used were arrived at by experi mentation with 
"PALETTE" and seem lO give the greatest variety 
o r solid colors. The colors a re changed randomly 
by changing the values or colo r register 2 (S ETCO­
LOR 2). I r you allow the program to run long 
enough ror the allract mode to be invoked by the 
Operating System, then all the color registers will 
be changed aUlOmaticall y. Thi s wi ll then also 
change the background color and lend additio nal 
inte rest lO the pa tle rns rormed . 

The resolution o r GRAPHI CS modes 9, 10, 
and II (192v X 80h) is a departure rrom the usual 
A TAR! practice of having twice as many pixels 
ho rizontall y as verticall y. However, that ve ry 
departure rromthe "standa rd" is itselr an additiona l 
advantage in that it provides fl exib ility in what can 
be done with "direct" graphics modes. One does 
not have to resort to "nli xed-modes" to achieve 
special effects. " Mixed-Modes" graphics, whe re 
one cuslOm-ta il ors the d isplay list, line by line, 
all ows virtua ll y unlimited fl exibility in des igning a 
screen format, but I would not recommend this to 
the novice. However, this read y- made subroutine 
approach ro r multiple colored and dOlled lines is 
sim ple and straightrorward and should runher 
your appreciation o r that wonderrul and versatile 
machine, the ATARI. 
TABLE I. Subroutine TEN. 
32000 REM *TEN* a S ubroutine to 
32001 REM c r eate a si Mul a ted GR . I0 . 
32002 f..:EM 
32003 REM 

Wr itten b~ Cl~de S pencer. 

32 00'1 REM 
32005 REM: Create GR .8 Mode displa~ 
32006 RE M : l is t without text. 
32010 GRA PHI CS 8 +16 
32013 REM 
3201'1 HEM 
32015 REM : Locate a ddress of displa~ 
32016 REM: li s t. 
3202 0 LET DL =PEEK(56 0 )+256*PEEK(56 1 ) 
320 23 F~EM 

3202'1 F~E M 
32025 REM: Turn off the ANTIC c hip, 
32030 PO ~(E 559 to 
32033 REM 
320 3 '1 HEM 
32035 REM : Place ne w instruction Cl P 

32036 HEM : codes in displa~ l ist . 
32010 POK E DL+ 3 , 78 :POKE DL+99, 78 
320'13 REM 
320'1'1 F,EM 
320"15 REM 
32050 FOR 
32060 POf(E 
32 063 RE M 

: E:egin 1st. 
INSEH1~OL+6 

INSEFn, 1'1 

insertion 
TO Dl.i·98 

l oop, 

3206'1 REM 
32 0 65 REM : :[nCT'e Me nt. in s ert io n loop. 
32 07 0 NEXT I NSERT 
32 073 F~ EM 

32 07 '1 F~E M 

32075 REM: Begi rt 2r)d i r) sert i on loop, 
32080 FOR INSEH1 =OL+l 02 TO DL+198 
32090 POKE INSERT, 11 
32 093 REM 
32 09'1 F, EM 
32 0 95 REM: I ncT'eMent insert i on loop. 
32100 NEX T I NSERT 
321 03 REM 
321 0'1 REM 
321 05 REM: **Ch ange tiMing , * ~ 

32 110 POf(E 87, 1 0 
32 11 :3 REM 
321 1 'I F~EM 
321 1 5 REM! Turn on ANTIC ctlip. 
32 1 2 0 PO KE 559 , 34 
32125 REM 
32 130 F,ETURN 

TABLE 2. PALETTE Program. 

50 REM *PALETTf~* a deMonstr a tion of 
51 REM Multipl e co l ors in GR.IO. 
52 REM Written b~ C I~de Spenc er . 
53 REM 
5 .lf REM 
95 REM : Go to s ubroutine t el cr ea te 
96 REM: si Mul ated GR.I0. 
100 GOSUE: 3200 0 
103 REM 
1 0'1 F~E M 

105 REM: Assign register v a riables. 
110 LET A ~ l 

12 0 LET E: =oi 
13 0 LET e~10 
133 F,EM 
13 '1 F~EM 
135 REM : Set color r egister s. 
1'10 SE TCOLOR O,A ,C 
150 SETCOl.OR 1,B ,e 
160 SETCOLOR 2 , C,C 
163 F,EM 
l,6'1 F~ E M 

165 REM: Begin drawing lOO F)S. 
170 FOR OATA=O TO 15 
173 REM 
17'1 F,E M 
175 REM Set color va l l te . 
lE10 COLOR DATA 
183 REM 
18'1 REM 
185 REM: Begin i nn e r dra wi rlg lOaF) . 
19 0 FOR BAH - l0 TO 2 0 
193 F,E M 
19'1 F~E M 

195 REM: Draw lines. 
200 PLOT O,l,O~DAT A+BAR 

2 10 DRAWTO 79, 10~DATA+BAR 

213 REM 
21'1 REM 
2 15 REM: Inc reMent inner dr a ~ling lo op . 
22 0 NE XT BAr.: 
22~) REM 
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DRAG IS BACK

(by Ted Clawges)

An adventure gome to test your logic and your tendency

towards greed. Baffle monsters, werewolves, vampires,

speeding demons, the crafty Igor and of course the Lord

of Evil...Drac. How much gold can you escape with ?

How much will you spend to stay alive ? Your insfincfs

could be wrong, fnon-scrolling). © I98I

24K Atari® 800 cassette only $14.95

SYNCRO, INC. SOFTWARE DIVISION

31332 VIA COLINAS VISA AND MASTERCARD ACCEPTED

SUITE 107 CALIF. RESIDENTS PLEASE ADD 6%
WESTLAKE VILLAGE, CALIF. 91362 SALES TAX. S/.00 SHIPPING.

Software for the Atari*

MATH FACTS .

A series of self-paced instructional

programs for elementary school child

rerv The programs in this series

automatically advance lo the next

unit when the child has mastered

80% of the work generated by the

computer. The previous unit will be

reviewed if the child cannot master

50% of the woek in a particular uniL

Each unit builds on the skills devel

oped in the previous uniL

MATHFACTSLevelHI... $15.00

(24K BASIC grades2-4) High reso

tution graphics aid the child in learn

ing how to carry ond borrow. Units in

this level include, addition (3 number

in one. Wo or three columns), addi

tion (with carry) and subtraction

iwith borrow).

MATH FACTS Level 1. . SI 3.00

(16K BASIC, grades K 2] Concepts

covered in this level are: numbers

number placement, number words

(l-20i, addition and subtraction (vi

sual and abstract).

MATHFACTS Level II . SI 5.00

(24K BASIC, grades 1 -3) Thechild is

guided graphically throughout this

leveL In the addition and subtraction

units, the column on the nghtMClST

be added or subtracted before the

column on the left This level includes:

number sequences to 100, greater

than/less than (1-100). addition and

subtraction (2 and 3 columns!.

COrrPUTATLON/

TONAL ENCOUNTER $15.00

Two memory building programs on

/ one cassette. COM'PUTATION is a

concentration game for two players.

/' Match the equation behind one of

the boxes with the answer O( an

equal equation. Each of the eight

levels of play helps develop th<

child's addition, subtraction, multipli

cation or division skills. TONAL

ENCOUNTER - play back the mel

ody that the computer composes.

Contains five different ski 11 levels and

an auto mode.

&£"<£« «»»
5954722 ta COD

MfcJ retttenu 4% ax
Write For Free Flyer

software!)
^ -UTILITY PAK-

HERE'S <l USEFUL PROGRAMS FOR SERIOUS DISK USERS.

• DISK CATALOG LISTING Shows where all. your programs reside.

Also prepares a "FRLt SPACt" REPOKr showing space available on

YOUR DISKS AND DOS STATUS.

• PROGRAM LISTING UTILITY Prints an interpreted vi.h-.ioN of your

PROGRAM TO SHOW KEYSTROKE ENTRIES REQUIRED TO ENTER, YOU CONTROL

COLUMN WIDTH OF PRINTOUT. ESPECIALLY VALUABLE FOR PKUGRAK

AUTHORS.

• XRGF UTILITY This pkogram shows all your BASIC variables and

THE LINES IN WHICH THEY ARE USED, EVEN SHOWS VARIABLES HIDING IN

YOUR PROGRAM THAT AREN'T IN U56,

• TINTSORI Machine Language Sort subroutine used by CATALOG £

XREF programs. Can sort character strings for amy of your BASIC

PROGRAMS.

4 PROGRAMS ON DISKETTE - S20.00 .

* NEW PROGRAMS AND HARDWARE EVERY MONTH ! *

«RITt TO" FREE CATALOC OF SOFTWARE ANE HflRDxARE N0H AVAILABLE.

r -REAL TIME CLOCK-

AVATAN Software introduces a real time clock for the ATARI IJUU.

Plugs into the right cartridge slot. Keeps correct time even when

removed from the cumputep. Easy to re-set if necessary, Five

year battery included. use it to remind you of appointments.

Clock can be used in seal time applications, even whith another

program running. wllh additional hardware, your computer can

turn appuaiices on amd off.

Diskette included with a riHi scheduling program, Purchasers of

TH£ REAL TIME CLOCK WILL BE MAILED DOCUMENTATION UPGRADES

PERIODICALLY,

REAL TWE CLOCK £ DISKETE kith documentation = S69.SO ^

, ~-»

-AVABOARD-

AT LAST! For a reasonable psice. you can transfer drawings,

schematics, etc. from papeh to your atari and save them on tape

or disk. Unit plugs directly into game ports. Documentation and

a program for operating are included, please specify tape or

DISK.

PRICE ■ J175.D0

CHECK or MO.

Ca res add 6.5% tai

NEW LOCATION !

2096-A Walsh Ave. Santa Clara. Ca. 95050

DEALER Inquiries

Wei come

July. 1981. Issue 1A 
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DRAC IS BACK 
(by Ted Clawges) 

An adventure game to test your logic and your tendency 

towards greed . 8attle monsters, werewolves, vampires, 

speeding demons, the crafty Igor and of course the Lord 

of Evil. .. Droc. How much gold can you escape with? 

How much will you spend to stay olive ? Your Instinc ts 

could be wrong . (non· scrolling). @ 1981 

24K Alar l ® 800 T.". 

SYNCRO. INC. SOFTWARE DIVISION 
3032 VIA COLINAS 
S(lI Te 10? 
WeSTL AKE VILL AGE , CALIF. gJ"G~ 

cassette only $14. 95 

VISA AND MASTERCARD ACCEPTED 
CALIF. RESIDENTS PLEASE ADO 6 % 
SAL ES TAX . 1 1. 00 SHIPPI NG. 

COMPUTE! 

Software for the Atarit 
_ __ MATH . FACTS 
'" series of self'pi!ced instructiO<lllI 
programs for e\ernenuIry s<:1loo1 child· 
rcrt The progroms In Ihis series 
outomillicll ily IIdvllnce to the next 
unit when the child hoas mltstered 
BO% of the IIIIOI'k generated by the 
compul~. The preo.;ous unit lllill b<!' 
reo.ie....-ed if the chlkl caMOl master 
5O't. d the work in 0 p;,lticul,u unil 
E.och unit bu~ds on the skills devel· 
oped In the previous unll 

MATHFAcrS - Levell .. $15.00 

MTliFAcrS · t.cvdlll ... $15.00 
(24K B!.SIC, grlldes 2·4) High reso­
lution grllph lcs lIid Ihechlld In learn· 
Ing how to carry lind borrow. Units in 
this Ie\.-ellndude: /lddll.ion(3 number 
., one. two or three columns). oddi· 
~on (",itt! carry) and subullCtion 
t .... lIh borrow). 

(16K BASIC. grades K·2) ConceptS CO~· PUT ATIONI 
«wered ,n thiS It'o'el are: numbers. TONAl. El'ICOOKTER S 15.00 
numbet pliKemenl number wordS! Two memory bl,Ulding progl<'lms on 
(1 ·20). <'IddoUOn and sublJ<tCtion tv;. one cassette. CON"PUTATlON 15 a 
sual ond IIbstract). 'roncentnlt!orl gamefor IWOpIoyer's. 

" \'Itch the eqUlltion behind one of 

* 
' the boX6 With the an !>'Jo.·er Of on 

_ /. equill tqUlltlon. Each of the eight 
levels of play helps develop the 

child's /ldation. subtr<'lCtion.. multipli· 
cation or dMsion skills. TONAL 

AATHFACTS · l..evd II .. SI5.00 ENCOUNTER _ play bock the mel­
(24K BASIC.grades 1·3) Thechid is I ody that the computer composn. 
guided grllphicolty throughout this Cont21msrlV'f!differentsionleve\sond 
level!n the IIddrtion and sublJoction an auto mode. 
units. the column on the right MUST 

b<!' added or subtracled before the * 
column on lhe left. This level includes: 
number 5t'qUt'flces to 100. gre<'ltel -
than/less than (1·100). addition and 
subtroction 12 lind 3 columns). 

(AVATAR SOFTWARE) 

-UTILITY PAK-

n ERE·S If USEFUL PROGRAI'\S FOR S£R IOUS DISK USERS . 

DISK CATA LOG LI S TIN G S Il Olj S Ij H[RE ALL VOUR P IfOGR AMS RE S I DE. 

ALSO P If EP AR ES A ·F~l\:. SP ACE· RE P OR r ~hO ol IH G SPACE A~AI L Ae l E ON 

YOUR DI SI(S AN!! DOS ST ATUS • 

• PI<oGRAI1l1SII N5 UTI LITY PR IN TS .. H I "TE RPR[T[l1 'I"'I~IO N or VOUR 

PIfO~R "'" TO SHO '" KEY S TR~([ [N TI/ I ES RECUI RE D TO ENHII. You CO NTQO\. 

COlU"' '' WIDTH OF PIl IN TOU T. [SPECIAll Y V.o.lu AIlE FOR Pl/U~R A'" 

~U l ftORS. 

• XR(F UII lllY I Il IS P IIUGII~M SHOWS Al l VOU It BASIC VA li lA SlES AN D 

fil E LI NES IN IIHl eH THE Y AU USED. E VEN SH O" S VAltt "' SlES HI DIH G IN 

TOUR PROGIIA" f ll AT ~ RU! ' f I N un. 

rplYSORI tlAC h l NE l.o.NGU AG[ SOR T SU IIRO;.tTl N[ USlD 111' [ATAl06 X 

XR(F P QOGIt " MS. 

PROGR"I'IS. 

4 PROGR"I'\S ON D1SK[IIE • 120.00 

* NOI PR OGRIJ\S AND HAIIDWAAE [VERY f1)NTH ! * 
.. ltl l[ FOil F it£[ C"'''lOG OF SOF I;; AIt[ AND H .. RD .... ~E NO'" " V" IL .. Bl E. 

-REAL TIME CLOCK-

AVATA ft SOfTWARE INTROD UCES A REAL TI"'( CL OCK F Oil THE ATAR I 800 . 

PLU GS INf O HI[ RI Gftl C A~I " I D~E SLOT. KEEPS COIIRE Cf Tl~E EVEN IjHEN 

RE I'I O'l ED H OM IH [ CO "' PU I E ~. E AS T TO II [ -SET I F NE CE S SARY, F IV E 

YEA~ IIAIT EQY I NCLUDE D. IhE II 10 U,.. IN D YOU OF APP O I NfI'lENT S . 

[LOCO; CAN lIE USED I N RE AL 11"[ "' PPltCAII OII S. EVE N WHITH A~O TtiEIi 

PROGP A" IIU N'iIN ~. WITH A!!OI TI ONA l HAR DWAR£' VOU R CO MPUTER CAN 

TUR N APPL lAtICES 0" AND OFF . 

DI SI(ETT E IN Cl UOf.O IjI Tlt A Il l ' ~ SC IlCDUl lN G P ROGRA". PUIICHA S(~S OF 

litE REA L 1 1"' 1' (LOCI( Will 8 E ,..AIlE D oOCu " CrnAT tO t>' UP04lAOE S 

P ERI OD t C" ll T . 

REAl TlKE ClOCK , DISXETE WIlIl DOCU"' EHTATION - 569.50 

-AVABOARD-

AT LAST! FO R A RE AS ONAB L E PR IC E. 1'01,1 CAN IRA NSF E II DRAWI NGS , 

SCIlEMAII CS. [lC, fllO H PAP ER ' 0 YOUR AlAR! AN n SAVE Til EI'! ON 'APE 

OR D I S~ . lINIT P LUGS DI RECTlT I NTO GAME PORTS. DO CU HENTATION AND 

A P RO GRA'" FOR OP ERA T IN:i Ail E IH Cl UOEO. j:lL EA SE S PECIFY UPE OR 

0 150:: • 

PRICE · U7S.00 

CHECK or M. O. NEW LOCATION I 
DEA LER Inquirie s 

Welcome C a res add 6 . 5 ~ t in 2096 -A Walsh Ave. Santa Clara . Ca . 95050 
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22?

23C

23?

234

235

23<?

237

REM

rem

COMPUTE!

♦ Increnent outer 'data' loop.

NEXT DATA

REM

REM

REM ♦ Enter an infinite loop to

REM I keep screen froM clearing*

REM : Hit 'BREAK' key to rerun.

GOTO 24 0

TABLE 3.

50

51

52

53

54

55

56

95

96

100

103

104

105

110

113

114

115

116

120

123

124

125

126

130

133

13^

135

136

140

143

144

145

146

150

153

154

155

156

160

163

164

165

170

173

174

175

176

ISO

183

184

185

190

193

194

195

REM
REM

REM

REM

REM
Ti r" 1j(

-\EM

REM

REM

REM |

TRAF

REM

REM

REM

DISPLAYLIST Program.

KDISPLAYLIST* A proeran to
print out the address and

operation codes of the dis-

playlisti

Written by Clyde Spencer*

Reset TRAP and ask for INPUT

again if input is not nuneric.
■ 100

: Ask for GRAPHICS Modes 0-40.

PRINT "WHAT GRAPHICS MODE";
REM

REM

REM

REM

I Input GRAPHICS Mode nuMeric
I v a 1 i..i 6)»

INPUT MODE

REM

REM

REM

REM

1 Set GRAPHICS node and, create

I new display list*

GRAPHICS MODE

REM

REM

REM

REM

I Locate starting address of

I display list*

DISPLAYLIBT»PEEK(560)+PEEK(561)*256

REM

REM

REM

REM

FOR

REM

REM

REM

REM

LET

REM

REM

REM

1 Begin loop to list contents

I of display list.

ADDRESSED TO 200

♦ Assign new address to

I variable called CONTENTS.

CONTENTS*DISPLAYLIST+ADDRESS

i P r i n t a d d r e s s a n d o p c o d e s .

LPRINT " ".CONTENTS*PEEK(CONTENTS)

REM

REM

REM

REM

IF P

REM

REM

REM

NEXT

REM

REM

REM

! Check for JUM P op cod e (end

I of display list)»

EEK(CONTENTS)-65 THEN GOTO 2 0 0

I I n c r e ei e n t p r i n t 1 o o p *

ADDRESS

I Reneriber to POP the stack if

191

197

200

REM

REM

END

TABLE 4.

50

51

52

53

54

95

96

100

103

104

105

106

110

113

114

115

120

130

140

143

144

145

150

153

154

155

160

170

173

174

175

180

133

184

185

19 0

200

203

204

205

210

213

214

215

220

223

224

225

230

233

234

235

240

2 43

244

245

250

253

254

255

260

REM

REM

REM

REM

REM

REM

REM

July, 1981. Issue 14
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SPRAY Program.

I K3PRAY* a d em0nstrati 0 n 0f

I Multiple colors in GR*10.

! Written by Clyde Spencer.

' Go to subroutine to create

siMulsted GR.iO.

GOSUB 320 0 0

REM

REM

REM

REM

LET

REM

REM

REM

I G ene r a t e r a nd0m n umb e r

I between 3 and 5*

C=INT<RND(Q>x3>+3

i Set color registers.

SETCOLI 0,1*8

SET

SET

REM

REM

REM

LET

REM

REM

REM

FrOR

POR

REM

REM

REM

:olor 1*10,8

;OLOR 2*C#8

I Set quadrant flag,

SIGN=1

t Begin nested drawing loops*
DO»1 TO 2

DATA=1 TO IS

J A s s i gn draw i n g c 010 p.

COLOR DATA

REM

REM

REM

LET-

LET

REM

REM

REM

PLOT

REM

REM

REM

NEXT

REM

REM

REM

LET

REM

REM

REM

NEXT

REM

REM

REM

FOR

REM

REM

REM

GOTO

t Pick randon X&Y coordinates.

X-INT(RND<Q>x40>

Y»SIGNxINT(RND(0)*96)

I P101 c 0 ]. 0 r e d ]. i n e s .

40-X*96-YIDRAWTO 40+X.96+Y

J Increment color loopf

DATA

! R e s et q uad ran t f :L a Q <

SIGN--1

I IncreMent syMMetry loop*

DO

I Pa use to a p p r ec i 31e.

DELAY-1 T0 1 0 0 0 INEXT D ELA Y

I Do it all again!

11 0 ©
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22'1 f~EM 

225 REM: Inc r e Ment outer ' data' loop. 
230 NEXT DATA 
233 REM 
23'1 f~EM 

235 REM 
236 REM 
237 REM 

Erlter a n i nfinite loop to 
keep screen frOM cleari n g. 
Hit ' BREAK' ke~ to rerun. 

2'10 GOTO 2'10 

TABLE 3, DISPLA YLIST Program, 

50 HEM 
51 REM 
52 REM 
53 REM 
54 REM 
55 REM 
56 HEM 
95 REM 
96 REM 
100 TF,AF' 
103 r,EM 
10'1 f~EM 
105 REM 
110 PRINT 
11 3 r,EM 
11 'I r,EM 
115 REM 
116 r,EM 
120 INF'UT 
123 r,EM 
12'1 HEM 

*OISF'LAYLIS 1"* A F)rogr~I M tC) 
print out the addr ess a nd 
operation codes of the dis­
pla'jlist. 
Written b'j Cl'jde Spe nce T' , 

Reset TRAP and ask for INPUT 
again if input is not nUMer i c . 
100 

As k for GRAPHICS Modes 0- '10. 
"W HAT GRAF'HICS MODE"; 

Input GRAPHI CS Mode nUM e ric 
v a lut? 
MODE 

125 REM : Se t GRAPHICS Mode and crea te 
126 REM: new disFll i3~ li s t. 
130 GRAPHICS MODE 
133 REM 
13'1 r,EM 
135 REM : Loc~,te start ing address of 
136 REM : di s pl a~ list. 
1'10 DISPLAYLI ST=PEEK( 56 0)+PEEKI561)* 256 
1'13 f~E M 

1'1'1 f~EM 

145 REM : Begin loop to li s t corltents 
1'1 6 REM : of d i spl a~ list. 
150 FOR ADDRESS=O TO 200 
153 REM 
1:'5't 
15~j 

156 
160 
163 
16 '1 
16~j 

170 
173 
17 '1 
175 
176 
180 
183 
18'1 
185 
190 
19,1 
1 '7'1 
19 ~j 

f~EM 

REM 
REM 
LET 
r,EM 
f~E M 

: Assign new address to 
: variable ca lled CO NT ENT S . 
CONTENTS=DISF'LAYLIST+ADDRESS 

REM: Print address a nd op codes . 
LF'RINT .. ", CON TENTS , F'EEf( I CONT EN TS ) 
REM 
f~EM 
REM : Check for JUMP op code lend 
f~E M : of' di spl a~ l ist> . 
IF PE EKICONTENTS)~65 THEN GOTO 2 00 
REM 
f~E M 
REM : IncreMent print l o op. 
NEXT AD [)F(ES S 
f~E M 

f~EM 
REM ReMeMber to POP the stack if 

196 f~E M 
197 r,EM 
200 END 

TABLE 4, 

50 REM 
51 REM 
~'" , .... REM 
53 REM 
5 4 REM 

~ou will be doing an ~thing 
el s e. 

SPRA Y Program, 

*SPRAY* a deMonstr at i on o f 
Mul t iple CO I O T'S in GR.10 . 
Wr itten b~ Cl ~de Sp e ncer . 

95 REM : Go t o subrolltine to crea t e 
96 REM: s iMul. a ted GR .10. 
100 GCJSUE: ,1200 0 
103 REM 
10'1 r,EM 
10 5 REM : Ge nerate "~lndoM nUM ber 
10 6 REM: betweer) ~l a r~d 5 . 
110 LET C=INTIRNDIO)*3)+3 
11 3 REM 
11 'I f~ EM 

115 REM: Set c olor registers. 
12 0 SET COLOR 0 , 1,8 
130 SETCOLOR 1,10, 8 
1'10 SETCOLCJR 2,C ,8 
H3 REM 
1'1'1 f~ EM 

1 4 5 REM : Set quadrant fl ag . 
150 L.ET SIGN=l 
153 F~EM 

15'1 REM 
155 REM : Begin neste d dr a win g loops. 
160 FOR DO=l TO 2 
170 FOR DATA =1 TO 15 
173 f~ EM 

17 '1 f~EM 

175 REM Assign dr a wing CO I O T' . 

180 COLOR DATA 
18,1 r,EM 
18'1 r,EM 
185 REM: Pi ck randOM X!Y coor d ina te~;. 

190 LET X-INTIRNDIO)*'10) 
200 LET Y=SIG N*INTIRNDIO)*96) 
203 REM 
2 04'f REM 
2 05 REM: Plot co l ored line s . 
2 10 PLOT 'IO - X,96 -Y :ORAWTO QO+ X , 9 6+Y 
213 f~E M 

21'1 REM 
2 15 REM: In creMent C OI O T' loop. 
220 NEXT DATA 
223 F~EM 
Z2'1 REM 
225 REM : Reset q u ad r a nt fl ~lg . 

2,10 LET SIGN =- l 
233 F,EM 
23 '1 f~ E:M 
235 REM: IncreMent s~MMetr ~ lo o~). 

2'10 NEX T DO 
2'13 r,EM 
2'1'1 HEM 
2 4 5 REM : Pause to a ppreciate . 
250 FOR DELAY=l TO 100 0:NE XT DELAY 
25~1 REM 

.. , I':"" 1:;" 
~_ oJ .. 1 

260 

f~EM 

REM : Do 
GDTO 110 

it. a ll aSla in! 
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ATARI
OWNERS

™ DEALERS

PROGRAMMERS

MASTER MEMORY MAP — Lists almost every memory

location that you might need with examples of what
to poke or peek and what results necessary for

beginning and advanced Atari owners. $5.95.

TRICKY TUTORIALTAPES — Do your programs all look

alike? This series of self teaching tutorials will first

show you what your machine can do, then take you

step by step through the code itself. All of these
"tricks" can easily be used by basic or advanced

programmers. Excellent as Dealer Demos.

TTT#1 — DISPLAY LISTS: Break up your

screen into 3, 5, even 10 different modes

of graphics and text at the same time.

TTT#2 - HORIZONTAL/VERTICAL

SCROLLING: Move the information on the

screen up, down, or sideways.

TTT#3 — PAGE FLIPPING: Instantly

display a new screen of graphics or text

by the press of a button.

TTTS4 — BASICS OF ANIMATION: For
games or business presentations,

animated figures or graphs are very im

pressive. Similar to techniques used in

star raiders.TM

TTT#5 — LIGHT PEN PROGRAMS: Some
single programs for use with the new light

pen.

Each program takes a few hours to completely learn,

includes full documentation, and costs:

$14.95 Tape or Disk! Any 3 for $39.95

ORDER TODAY OR SEND FOR OUR COMPLETE CATALOG

SANTA CRUZ SOFTWARE

5425 Jigger Drive, Soquel, CA 95073

This is an attache style case for carrying and protecting a

complete ATARI computer system. It will hold the 800 or 400

computer, disk drive, program recorder and a small printer

in a variety of combinations. Constructed of the highest

quality luggage material. Will accommodate equipment in a

fully operational configuration along with manuals, working

papers and disks. Never a need to remove equipment from

case. Simply remove lid, connect power and operate.

AT 301 Computer case S109.00

AP 105 12" Monitor & accessory case 99.00

P 402 825 Printer case 89.00

Cases also available for Apple, Radio Shack and peripherals.

Ask at your local computer store or order directly.

compuTer case company
5650 INDIAN MOUND CT COLUMBUS. OHIO 43213 (614) 868-9464

16 K Memory Board

tin plated connector tabs (quantities limited)

gold plated connector tabs

32 K Memory Board

gold plated connector tabs

"ATARI is a trademark of Atari Inc.

Memory Expansion Boards

for the ATARI * Computer

Completely compatible with ATARI

hardware and software

No modifications necessary

Fully assembled and tested

User installable — simply plug it in

One year warranty

$59.95

$89.95

$179.95

Dealer Inquiries Invited

Anderson Peripherals, Inc.
777 South Central Expressway Suite 100 • P.O. Box 629 • Richardson, Texas 75080 • 214-231-6866
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ATARI OWNERS 
'"' I, 1M DEALERS 

PROGRAMMERS 
MASTER MEMORY MAP - Lists almost every memory 

location that you might need with examples of what 
to poke or peek and what result s necessary for 
beginning and advanced Atari owners. $5.95. 

TRICKY TUTORIAL TAPES - Do your programs all look 
alike? This series of self teaching tutorials wililirst 
show you what your machine can do, then take you 
step by s tep through the code itselt. All of these 
" tri cks" can easily be used by basic or advanced 
programmers. Excellent as Dealer Demos. 

TTT#l - DISPLAY LISTS: Break up your 
screen into 3, 5, even 10 d ifferent modes 
of graphics and text at the same time. 

TTH 2 - HORIZDNTAL/VERTICAL 
SCROLLING: Move the In formation on the 
screen up, down, or sideways. 
TIn3 - PAGE FLIPPING: Inslanlly 
display a new screen of graph ics or text 
by the press of a button. 
TTT#4 - BASICS OF ANIMATION: For 
games or business presentations , 
animated fig ures or graphs are very im· 
pressive. Similar to techniques used in 
star raiders 'TM 
TTT#5 - LIGHT PEN PROGRAMS: Some 
Single programs for use with the new light 
pen. 

Each program takes a few hours to completely learn. 
includes full documentation, and costs: 

$14.95 Tape or Disk! Any 3 for $39.95 
ORDER TODAY OA SEND FOA OUR COM PLETE CATALOG 

SANTA CRUZ SOFTWARE 
5425 Jigger Drive, Soquel, CA 95073 

16 K Memory Board 

COMPUTE! 

tin plated connector tabs (quantities limited) 

gold plated connector tabs 

32 K Memory Board 
gold plated connector tabs 

• AT ARI is a trademark of Atari Inc. 
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This Is an attache style case for carrying and protecting a 
complete ATARI computer system. It will hold the 800 or 400 
computer, disk drive, program recorder and a small printer 
In a variety of combinations. Constructed of the highest 
quality luggage material. Will accommodate equipment in a 
fully operational configuration along with manuals, working 
papers and disks. Never a need to remove equipment from 
case. Simply remove lid, connect power and operate. 

AT 301 Computer case ........ .. .... 5109.00 
AP 105 12" Monitor & accessory case 99.00 
P 402 825 Printer case ............. 89.00 

Cases also available for Apple, Radio Shack and peripherals. 
Ask at your local computer store or order directly. 

compUTer case company • 
5650 INDIAN MOUND CT. COLUMBUS. OHIO 43213 (614) 868·9464 '-" - ~ 

Memory Expansion Boards 

for the ATARI * Computer 
Completely compatible with AT ARI 

hardware and software 

No modifications necessary 

Fully assembled and tested 

User installable - simply plug it in 

One year warranty 

$59.95 

$89.95 

$179.95 

Dealer Inquiries Invited 

Anderson Peripherals. Inc. 
777 South Centra l Expressway Suite 100 • P.O . Box 629 • Richardson . Texas 75080 • 214·231 ·6866 
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Assembler

Joystick

Driver
James E Korenthal

New York NY

Tired of coding all those IF statements to separate

a value returned by the STICK function into its X

and V components? This short assembler routine

will do the trick, and give you faster executing,

more readable code to boot!

In order to understand how the routine

works, we have to look at values returned by

STICK in binary notation:

Direction

none

N

NE

E

SE

S

sw

w

NW

Decimal

15

14

6

7

5

13

9

11

10

E

1

1

0

0

0

1

1

1

1

Binary

w s

(

<

1

1

1

1

0

0

0

1

1

N

I

0

0

1

1

1

1

1

0

X-val Y-val

(see below)

1

1

2

2

2

1

0

0

0

1

0

0

1

2

2

2

1

0

A glance at this table reveals that each direction

is handled by one bit, with a zero value indicating

that the joystick is pointed in that direction. The "E

W S N" subheading in the binary column indicates

the bit-direction correspondence. For example, a

value of 9 is 1001 in binary, with O's in the bits corre

sponding lo south and west.

Now, how can we make use of this information?

We can split up the east-west and north-south

groups of two bits, and transform them into delta-x

("change in x") and delta-y values. Here's the as-

sembler program:

STICKO =

ANSLO =

ANSHI =

S0278

SD4

SD5

* =

PLA

PLA

PLA

TAX

PLA

LDA

PLP

BCS

LSR

S0600

STICKO.X

STICKY

A

; address ofjoystick 0 value

:low byte of answer

:high byte of answer

;dumniyorigin (code is

relocatable)

;discard number ofargu

ments

;discard high byte of

stick number

iget stick number (0-3)

jUSG it as an index

{discard high byte of

direction

;get value for appropri

ate direction

iget direction indicator

in carry

{does he want x (0) or

yd)?
:he wants x, so shift down

2 bytes

STICKY

SAVEIT

LSR

AND

SEC

SBC

BPL

LDA

STA

LDA

STA

RTS

.END

A

#3

#2

SAVEIT

#2

ANSLO

#0

ANSHI

;maslcoff high bits

;set carry lor subtract

;change2 100.3 to 1, I to-1

;was it 1?

;transformio2 if so

;save fow ht te of result

:zap high hyte

;all done

Given a joystick number (0-3) and a direction (0
for X or horizontal or east-west and 1 For Y or

vertical or north-south), this routine returns, For
the correct joystick, a value shown the X-val or Y-

val column of our table. You should verify that

subtracting one from these values yields approp

riate deltas (-1. 0, or 1) for screen positions. If
standard deltas are desired For the y-axis, reverse

the value (subtract it from one instead of the other
way around).

The following demonstration program shows
how to incorporate the joystick driver into your

own BASIC programs. It simply monitors the

status of all four joysticks, displaying standard
deltas in x,y format:

10 REM Atari 800 Joystick Driver Demonstration

Program

20 REM James E. Korenthal, 1981

30 GOSUB 1000 :REM load machine language code

40 X = 0 : Y = 1 :REM direction codes (for read

ability)

50 POKE 201,8 :REM use narrow columns

60 FOR NSTICK = 0 to 3 :REM loop on all three
sticks

70 DELTAX = USR<JOY,NSTICK,X)-1 :REM gel
horizontal change

80 DELTAY = I-USR(JOY,NSTICK,V) :REM get

vertical change

90 PRINT DELTAX;",";DELTAY, :REM print

values

100 NEXT NSTICK :REM end loop on sticks 0-3

110 PRINT :REM skip to next line

120 GOTO 60 :REM loop until break or reset is

pressed

1000 REM subroutine to load joystick driver machine

code

1010 DIMJOY$(29) :JOY= ADR(JOY$) :REM setup

code Be pointer

1020 FORJ=JOY toJOY + 28 :REM read and store

29 bytes

1030 READ BYTE ; POKEJ.BYTE : NEXTJ :

RETURN

1040 REM machine code goes here:

1050 DATA 104.104,104,170,104,189,120.2,40,176,2,
74,74,41

1060 DATA 3,56,233,2,16,2,169,2,133,212,169,0,133,

213,96

As an interesting exercise, try incorporating

the joystick driver into Larry Isaacs' speed-up of

Chris Crawford's Player-Missile Demo (Listing 2

on page 108, COMPUTE! Vol. 3, No. 4). Make sure

you allow the ship to move in all directions (as is,

the program only allows north, south, east, or

west), and watch out for that RESTORE in line

H4d: ©

126 COMPUTE! July. 1961. Issue 14 

Assembler 
Joystick 
Driver 
James E. Karenthal 
NewYark. NY 
Tired o r codin g a ll those I F sta teme nts to se pa ra te 
a value return ed by th e ST IC K functio n into its X 
and Y components) This sho rt asse mble r ro utine 
will do the trick, and g ive YO LI faste r execli tin g , 
mo re readable cod e to boot ! 

In order La understa nd how th e routine 
works , we have to look at va lues returned by 
STICK in binaq' notatio n: 

Direc tion Decimal Binary X-va l V-val 
(see below) 

E W S N 
nonc 15 I I I 
N 14 I 0 0 
NE 6 0 I 0 2 0 
E 7 0 I I 2 I 
SE 5 0 I 0 2 2 
S 13 I I 0 I 2 
SW 9 0 0 I 0 2 
W II 0 I I 0 I 
NW to 0 I 0 0 0 

A g la nce a lthis table re vea ls th a t each directio n 
is ha ndled b y o ne bit, with a zero value ind ica tin g 
th a t th e j oystick is pointed in thaI direction. The "E 
W S N" subheading in the binaq' co lu mn indicates 
th e bit-direction co rres po nde nce. Fo r exa mple , a 
va lue o r 9 is 100 I in binary, with O's in I he bil s co rre­
sponding to south and wesl. 

Now, how can we make li se of this informa tion ? 
We ca n sp lit up the east-west and no rth -south 
g ro ups o f two bit s, and transform the m int o delta-x 
("c hange in x") and delw-y val ues . He re's th e as­
scm bier program: 

STICKO = S0278 jaddress of joysti ck 0 value 
ANSLO S04 :10\., byte o f answer 
ANS HI S05 :high byte ofanswcr 

' = 50600 jdulllm y o ri g in (code is 
rclocatable) 

PLA ;d iscard number o f argu-
men ts 

PLA ;di scard high byte of 
s lic k number 

I'LA :gcl s ti ck IHlmbcr (0-3) 
TAX ;useilas iln indcx 
PLA ;discard hi g h byte o f 

direction 
LOA STlCKO,X ;gcl \'alue for app ropri-

ill c direction 
PLP ;gcl direction ind icator 

in carry 
BCS STICKY ;does he want x (0) o r 

y ( I)? 
LSR A :he wants x. soshifl down 

2 bytes 

STICKY 

SAVEIT 

LS R 
ANO 
SEC 
SBC 
BPL 
LOA 
STA 
LOA 
STA 
RTS 
.END 

A 
#3 

#2 
SAVEIT 
#2 
ANSLO 
# 0 
ANS HI 

;l11ask off high bits 
;sct carry fo r subtract 
;change 2 to 0 , 3 to 1. t 10-1 

;was ill ? 
;trans fo rm to 2 if so 
;save low byte of result 
;zap hig h by l!! 

;all done 

G iven ajoystick num ber (0-3) a nd a d irection (0 
for X or hori zontal or east-west and I for Y or 
venica l or nonh-so uth) , this rOlltin e r etu rn s. 1"01' 

the correctjo),stick, a value shown the X-va l o r y. 
val column o r o ur wble. Yo u should veri ry th a t 
subtracling o ne rrom these va lues yields a ppro p­
ri ate d el tas (- I . 0, o r I) ro r screen pos itions. I I' 
standard deltas arc desired for the ), -ax is, reverse 
the va lue (subtract il from one instead of th e other 
wa)' around). 

The ro llowing demo nstratio n prog ram shows 
how to incorporate lhejo)'stick driver into ),our 
ow n BAS IC programs. II si mpl y mo ni toJrs the 
sta lllS o r a ll rourjoysti cks, displa ying standa rd 
d e ltas in x ,y ro rmat: 

10 REM Alari 800 Joystick Dri ver Demo nstr;:ltio n 
Program 

20 REM James E, Korenthal , 198 1 
30 GaSUB 1000 :REM load machine language code 
4 0 X = 0: Y = 1 :REM direction codes (for read-

ability) 
50 POKE 20 1,8 :REM use narrow colu mns 
60 FOR NSTICK = 010 3 :REM loop o n a lllhrcc 

s ticks 
70 DEL TAX = USRUOY,NSTlCK,X).1 :REM gel 

horizontal change 
80 DELTAY = I-USRUOY,NSTlCK,Y) :REM gel 

vertical change 
90 PRI NT OELTAX j","j OELTAY, :REM print 

values 
100 NEXT NSTICK :REM end loop on Slicks 0-3 
110 PRINT :REM s kip to next line 
120 GOTO 60 :REM loop until break o r reset is 

pressed 
1000 REM s ubroutine to load joys tick dri ver IlHlchine 

code 
1010 DIMjOY$(2 9) :jOY=ADRUOY$) :R EM sci up 

code & po inter 
1020 FORj = JOY 10 jOY + 28 :REM read and siore 

29 bytes 
1030 READ BYTE: POKEj ,BYTE: NEXT j : 

RETU R N 
1040 REM machine code goes here: 
1050 DATA 104 ,104 , 104, 170, 104, 189, 120,2,40,176,2 , 

74,74 ,41 
1060 DATA 3 .56,233,2, 16,2, 169,2, 133,2 12, I fi9 ,0, 133, 

2 13,96 

As an in lcn": sl ing exe rcise. Iry inco l pC)l';ttillg' 
th e joySl ick dr ive r into La rry Isaacs speed -up or 
C hris Crawro rd 's Pla ve r- ~ [i ssi l e De1l1o (l.ist ill g 2 
O il page lOS. COMPUTE! Vo l. 3, No. -I). \l a ke Sllre 
YOll allo\\' th e ship 10 move in all d irections (as is, 
thc program o lll y ;dlo,,"s north , sO llth , ca st. or 
wesl). and ,,'atch OUI ro r th at RESTORE ill lill e 
11 40' © 
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Atari 800:
Assembly Language

Routine To Eliminate

DOS/FMS When They

Are No Longer Needed

John Elliott

New York, NY

As all users of VERSION I of DOS will know,

about 9K of RAM is taken up by the DOS/FMS

routines. More than 4K of this RAM is needed only

when you want to talk directly to DOS through the

menu selection screen.

The DOS REFERENCE MANUAL describes

a method (I) of releasing the RAM used for these

functions. However, the BASIC program listed in

the manual will run only when the BASIC cartridge

is inserted. This presents a problem for those of us

who are using the ASSEMBLER/EDITOR car

tridge. How can we get the same RAM savings as

our BASIC counterparts? By using assembler, of

course!

The short assembly language program listed

here will eliminate DOS iind FMS when either the

BASIC or ASSEMBLER/EDITOR cartridge is in

serted. You can still use all the DOS functions that

are controllable with BASIC and the ASSEMBLER

/EDITOR keywords.

The routine is designed to be as general-

purpose as possible, so I will describe an operational

procedure which is independent of the cartridge

being used. In fact, once the program is saved on

diskette, it can be executed with no cartridge

inserted.

Saving The Program To Diskette

Our first task is to get the object program into

RAM. If you have the ASSEMBLER/EDITOR

cartridge, use it to assemble the program, with the

object program going to RAM (this is the assembler

default). If you do not have the ASSEMBLER/

EDITOR cartridge, but vou want to make use of

the program, then you can use BASIC to POKE

the program into RAM.

Our next task is to save the objecl program on

diskette. Go to the DOS menu selection, by typing

DOS (RETURN). Then follow the "BINARY

SAVE" procedure described in the DOS manual

(2). The session should proceed as follows:

SELECT ITEM

K (RETURN)

SAVE—GIVE FILE, START, END

DISOUT. OBJ, 600, 626 (RETURN)

SELECT ITEM

This SELECT ITEM prompt indicates that

the program has been saved. Note that the file

name is arbitrary.

Executing The Program

Now that we have the permanent copy on disk, we

can load it into RAM and use it as and when we

need it. To load it into RAM, go to the DOS menu

selection, by typing DOS (RETURN). Then follow

the "'BINARY LOAD" procedure described in the

DOS manual (3). The session should proceed as

follows:

SELECT ITEM

L (RETURN)

LOAD FROM WHAT FILE?

DOSOUT. OBJ (RETURN)

SELECT ITEM

This SELECT ITEM prompt indicates that

the program has been loaded into RAM. To

execute it, follow the "RUN AT ADDRESS" proce

dure described in the DOS manual (4). The session

should proceed as follows:

SELECT ITEM

M (RETURN)

RUN FROM WHAT ADDRESS?

600 (RETURN)

READY/EDIT

The computer will respond with either READY

or EDIT, depending on whether you have the

BASIC or the ASSEMBLER/EDITOR cartridge

inserted. DOS & FMS have now been eliminated.

I hope you find this routine useful. If you find

that you rarely use DOS directly, yoti may like to

make use of the AUTO. SYS feature to automate

the routine. Good luck!

Notes On The Listing

The program follows fairly closely the steps taken

by the BASIC program listed in the DOS manual

(1). You may find it interesting to compare the two.

Lines 140-160 : Define the origin and initialize the stack

pointer.
Lines 170-280 : Adjust DOS/OS vectors.

Line 290 : Link to DOS.

Lines 300-320 : Jump to the cartridge initialization

routine.

I have used PAGE 6 to hold the object program.

However, the routine is relocatable, so you may

locate it somewhere else in RAM if you need

locations $60G-$626 for some other purpose.

As the comment at line 120 states, eliminating

DOS & FMS releases 5200 bytes of RAM. The DOS

REFERENCE MANUAL (1) states that the 5384

bytes of RAM are released, but this includes the

length of the BASIC routine — 184 bytes.

References.

(1) ATARI DISK OPERATING SYSTEM

REFERENCE MANUAL, (1015200 rev. 1,

appendix C.8, page 58.

(2) Ibid. Page 36.

(3) Ibid. Page 38.
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Atari 800: 
Assembly Language 
Routine To Eliminate 
DOS/FMS When They 
Are No Longer Needed 
John Elliott 
New York NY 
As all use rs of VE RSION 101' DOS will kn ow, 
a bo ut 9 K of RAM is ta ke n up by the DOS/FMS 
rou ti nes. More than 4K of this RAM is needed only 
when yo u wa nt to talk directly to DOS through the 
menu se lection screen. 

T he DOS REFE RENCE MAN AL describes 
a method ( I) of releasing the RAM used for these 
functions. However, the BAS IC progra m listed in 
the manual will ru n on ly when the BAS IC cartridge 
is insened, T his presents a problem for those of us 
who a re using the ASSEM BLER/ED ITO R ca r­
lridge. How can we gellhe sa me RA M savings as 
our BAS IC cou nterparts) By using assembler , o r 
course! 

T he shon assem bly language program listed 
here will el iminate DOS a nd FMS when ei ther the 
BAS IC or ASSEMBLER/ED ITO R cartridge is in­
serted . Yo u can sti ll use a ll the DOS functions that 
are contro llable with BAS IC and the ASSEMBLER 
IEDITO R keywo rds. 

The routine is designed to be as genera l­
p urpose as poss ible , so I wi ll describe an operationa l 
proced ure which is indepe ndem of the ca rtridge 
being used . I n fac t, once the program is saved on 
d iskette , it can be executed with no cartridge 
inserted. 

Saving The Program To Diskette 
O ur first task is to ge t the object p" ogra m into 
RAM. If you have the ASSEM BLER/ED ITO R 
ca rt r idge , use it to asse mble the program, with the 
object p rog ra m go ing LO RAM (this is t.h e asse mbler 
defau lt). If)"o u do nOl have the ASSEMBLERI 
EDI TO R ca rtridge. but you wa nt to ma ke use of 
the p rogram, the n yo u can use BAS IC to POKE 
lhe program in to RArvl. 

Ou r Il exllask is lo save lhe object program o n 
d iskeu e. Go to the DOS men u selection . by typ ing 
DOS (RETU RN). T hen fo ll ow the "BI NA RY 
SA VE" p rocedure d esc ribed in the DOS manua l 
(2). T he session should proceed as fo ll ows: 

SEL ECT ITEM 
K (RET U RN) 
SAVE-GI VE FI L E, START, END 
DlSOUT . 081, 600, 626 (RETU RN) 
SEL ECT ITEM 

This SE LECT ITEM prompt ind icates that 
the program has been saved . Note that the fi le 
name is a rbitra ry. 

Executing The Program 
Now thal we have lhe pe nnanent copy on disk , we 
can load it into RAfvl and use il as and whe n we 
need it. To load it in LO RAM, go to the DOS me nu 
selection , by typing DOS (RETU RN). T hen fo llow 
the "BI NA RY LOAD" procedure descri bed in the 
DOS ma nual (3) . T he session should proceed as 
fo ll ows: 

SELECT ITEM 
L (RETURN) 
LOAD FROM WHAT FILE? 
DOSOUT. 08J (RETURN) 
SELECT ITEM 

T his SELECT ITEM prom pt indicates that 
the program has been loaded in to RAM. To 
execute it, fo llow the "RUN AT ADDRESS" proce­
d ure desc ri bed in the DOS man ual (4). T he session 
should proceed as fo llows: 

SELECT ITEM 
M(RETURN) 
RUN FROM WHAT ADDRESS? 
600 (RETURN) 
READY/EDIT 

T he computer will respond with either REA DY 
o r ED IT, d epend ing on whethe r yo u have the 
BAS IC or the ASSEMBLER/EDITOR cartridge 
inserted. DOS & FMS have now been eliminated. 

I hope you fin d th is ro uti ne useful. I f yo u find 
that yo u ra rely use DOS d irectl y, you may li ke to 
make use or the ALTO. SYS fea tu re to automate 
the ro utine. Good luc k! 

Notes On The Listing 
T he program fo ll ows fa irl y closely the steps ta ke n 
by the BAS IC program li sted in the DOS ma nual 
( I). Yo u may find it inte resting to compare the two. 

Lines 140-160 : Define the o rigi n and in il ialize the stack 
pointer. 
Lines 170-280 : Adjust OOSIOS vectors. 
Line 290 : Link 10 DOS. 
Lines 300-320: Jump to the ca rtridge initiali za tion 
rou tine. 

I have used PAGE 6 to huld the object progra m. 
Howeve r, the ro utine is reloca table, so you may 
locate it somew he re clse in RAM if yo u need 
locations $600-$626 for some othe r purpose. 

As lhe comment at line 120 stales , e1 ilninaling 
DOS & FMS releases 5200 bytes of RAM. The DOS 
REFERENCE MANUA L ( I) sta tes that the 5384 
by tes or RAM a re released , bll tthi s includ es the 
le ngth or the BAS IC ro ll tine- 184 bytes. 

Rejerellces. 
( I) ATA RI DISK OPERAT ING SYSTEM 

REFE RENCE MANUAL, CO l5200 rev. I, 
ap pcndi x e.3, page 58. 

(2) Ibid. Page 36. 
(3) Ibid . Page 38. 
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(4) Ibid. Page 38.

LOC OBJECT LINE SOURCE STATEMENT

;routine to eliminate

; dos & fms

releases 5200 bytes

0000

0 60 0

0602

0&03

0605

0&07

0609

060B

060D

060F

0611

0613

0615

061B

061A

061D

0 62 0

0622

0 62 4

0 627

A2FF

9A

A923

850A

A9F2

850B

A988

850C

A907

850D

A930

8D0C07

A912

8D0D07

208807

A900

8508

6CFABF

noo

0110

0120

0130

0140

U150

0160

0170

0180

0190

0200

0210

0220

0230

0240

0250

0260

0270

0280

0290

0300

0310

0320

0330

* =

LDX

TXS

LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDA

STA

JSR

LDA

STA

JMP

• END

$600

«JFF

«$23

10A

B$F2

JOB

JJS88

$0C

»S07

SOD

tt$30

S70C

fl$12

S70D

$788

fl$O0

$08

(JBFFA)

THREE-BASE CALCULATOR - $12.95
Hexadecimol, Decimal, Octal. Reverse Polish
Notation.

AUDIBLE DISASSEMBLER - $9.95
Op-code generates a 'one Decimal Hexadecimal

DECISION MAKER - $8.95
Aids in evaluation of complex decisions.

Color
Computer

Concepts

ATARI is a trademark ol

ATARI, INC.

P.O. BOX 1206

KENT. WA 98031

FILE - IT 2
An expanded database system

by JERRY WHITE

This expanded version of FiLE-IT "provides

the following additional capabilities. User

controlled data selection for creating

subfiles from main data files. Random

access file updating for label and financial

data files. Financial entry and report generator programs to provide entry and

formatted output of accounting or other financial information. User generated codes

provide for data selection by code(s) and/or date(s) Monthly bar graph program

generates visual pictures of selected data on screen or printer.

Requires 1 disk drive, minimum of 24K RAM, and an 80 column printer Supports

single or multiple disk drives. Includes detailed documentation, user's manual and

utility programs. $49.95

To Order (send check or money order) or for information write;

SWIFTY SOFTWARE, INC. P.O. BOX 641 • MELVILLE, N.Y. 11747 • [516] 549-9141

Atari® is a trademark of Atari, Inc. N.Y. RESIDENTS ADD 7% SALES TAX

Atari Data
Robert W. Baker

Atca NJ
While recently converting a simple program from

the PET to run on the Atari, I came across a few-

new quirks in Atari BASIC that I believe have not

yet been documented. The problems have to do

with using strings in DATA statements on the

Atari. There is a vast difference in the ways Micro

soft and Atari handle this.

It appears that Atari uses commas to separate

DATA elements regardless of where they appear.

Even if a string is enclosed in quotes, commas are

.still recognized and create separate data elements.

Adding quotes actually creates another problem

since they are not optional. Any quotes in the

DATA statement will actually be read as part of the

string data. Here's a simple program that will

quickly illustrate how the DATA statement works

on the Atari:

10 TRAP 70

20 DIMA$(40)

30 DATA "TEST, WITH, COMMAS"

40 READA$

50 PRINT A$

60 GOTO 40

70 END

When you run this program you'll see:

"TEST

WITH

COMMAS"

These three lines show that the commas are

still recognized and actually create three separate

data elements instead of one. Also, notice that the

quotes are still part of the data as are the spaces

after the commas. Thus, whenever plating strings

within DATA statements on the Atari, you cannot

have commas as part of the data. Also, (here's no

real reason to use quotes unless they're actually

wanted in the data. You do not need quotes at all,

even when there are spaces within the string

constant.

While I'm at it, here's a copy of the program I

converted for the Atari. It's a program that I use to

record birthdays, anniversaries, and other impor

tant dates. The program allows you to display or

print the recorded dates for any month, or the

entire list. It has an option to supress special dates

unless specifically requested.

The information for any date is stored in

separate DATA statements. The first five characters

are the actual date in the form of "MM/DD". This

is followed by two spaces and any specific data

associated with that date. Special dales are identified

by an asterisk as the first character in the data for

that date (see program line 1000). The last DATA

entry must be the word "END" to terminate the list

correctly.
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(4) Ibid . Page 38. 

LOC OBJECT LINE SOURCE STATEMENT 

0100 ;ROUTINE TO ELIMINATE 
0110 DOS & FMS 
0120 ;RELEASES 5200 BYTE S 
0130 

0000 014 0 *= S600 
0600 A2FF 0150 LOX UFF 
0602 9A 0160 TXS 
0603 A923 017 0 LOA U23 
0605 85 0 A 018 0 STA SOA 
06 07 A9F2 0190 LOA UF2 
0609 8508 0200 STA SOB 
0608 A988 0210 LOA U88 
0600 850C 0220 STA SOC 
060F A907 023 0 LOA #$07 
0611 8500 02Q 0 STA SOD 
0613 A930 0250 LOA U30 
0615 800C07 0260 STA H OC 
0618 A912 0270 LOA #$12 
061 A 800007 0280 STA S700 
0610 208807 0290 J SR S788 
0620 A900 0300 LO A #$ 00 
0622 850 8 031 0 STA S08 
062 Q 6CF AB F 0320 J MP UBF FA ) 
0 62 7 0330 .E NO 

8K BASIC ATARITM ~:6~W~s .. .. ............................. ......... ........ 
THREE - BASE CALCULATOR - $12.95 
Hexadecimal , Decima l, Oclo/. Reverse Pol ish 
N ototio n . 

AUDIBLE DISASSEMBLER $9.95 
Op· code genera les 0 ·one . De ci mal Hexadecimal. 

DECISION MAKER - $8.95 
Aids in evaluation of (omplex de cisi ons . 

EOlor' I ~ 
Computer 

Concepts . . 

Al ARI is a t rade mark of 
AlA RI , IN C. 

P.O. BOX 1206 
KENT, WA 9803 1 

FILE - IT 2 
An expanded database system 

by JERRY WHITE 

© 

This expanded version of FILE·IT ):Irovides 
the following add itional capabilities. User 
controlled data selection fOI cleat ing 
subliles from main data liles. Random 
access lile updating for label and financial 

Fmancial entry and report generator programs to provide entry and 
of accounting or other finanCial information. User generated cexles 

I ;;;;~~'Ie; selection by codE(s) and / or datE(s). Monthly bar graph program 
I I visual pictures of selected data on screen or printer. 

I disk drive, minimum of 24K RAM, and an 80 column printer. Supports 
I or multiple disk drives. Includes detailed documentation , user's manual and 
i programs. $49.95 

Order (send che<:k or money order) or for information write: 

SWim SOFTWAR E, INC. P.O. BOX 641 • MELVIUE, N.Y. 11747. [5161549·9141 

Atari ® is a trademark of Atari, Inc. N.Y. RESIDENTS ADD 7'.t SALES TAX 

Atari Data 
Robert W Ba ker 
Atco, NJ 
While recently converting a simple program from 
the PET to run on the Atari, I came across a few 
new quirks in Atari BASIC that I believe have not 
yet been docu mented . The problems have to do 
with using strings in DATA statements on the 
Atari. There is a vast d ifference in the ways Micro­
soft and Atari handle this . 

It appears that Atari uses commas to separate 
DATA elements regardless of where they appea r. 
Even if a string is enclosed in quotes, commas a re 
still recognized and crea te separate da ta e lements. 
Adding quotes actually creates another p roblem 
since they a re not optional. Any quotes in the 
DATA statement will actuall y be read as part o f the 
string data. Here's a simple program that will 
quickly illustrate how the DATA statement works 
on the Atari: 

10 TRAP 70 
20 DIM AS (40) 
30 DATA " TEST, WITH, COMMAS" 
40 READA$ 
50 PRINT AS 
60 GOT040 
70 END 

When yo u run this program you'll see: 
" TEST 
WITH 
COMMAS" 

These three lines show that the com mas are 
still recognized and actua lly create three separate 
data elements instead of one. Also, notice that the 
quotes are still part of the data as are the spaces 
after the commas. Thus, whenever placing strings 
within DATA statements on the Atari , you cannot 
have commas as part of the data. Also, lhere's no 
rea l reason to use quotes un less they're actua lly 
wanted in the data. You do not need q uotes at all , 
even when there a re spaces withi n the string 
consta nt. 

Wh il e I'm at it, here's a copy of the program I 
conve rted for the Atari. It's a program that I use to 
record binhdays, annive rsa ries , a nd olhcr inlpor­
tant dates . T he program allows you to d isp lay or 
print the recorded dates fo r any month , or the 
entire list. It has an option to supress special dates 
unless specificall y requested. 

T he information for any date is stored in 
sepa rate DA TA statements. The first five characte rs 
a re the actual date in the form of "M M/DD". This 
is followed by two spaces and any specific data 
associated with that date. Special dates are idenLifi ed 
by an asterisk as the first characte r in the da ta for 
that date (see program line 1000) . The last DATA 
entry must be the word "EN D" to terminate the li st 
correctl y. 
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For convenience, I normally use a separate

line for each DATA statement constructed from

the date itself. This makes the line very easy to

locate and avoids duplication. Typically I make the

month the thousands digits (1000-12000) and the

day of the month the hundreds and tens digits

(010-310). This leaves the ones digits for multiple

events on the same date, up to 10 maximum of

course.

Data recorded in the program is not sorted or

re-ordered in any way. Dates are listed in the exact

order found in reading the DATA statements, so

they should be stored in the correct order. When

ever you update the program remember to save a

new copy. For added convenience, you may want

to also include the date of the last update as well

(see program line 50). Just remember to avoid

using commas in the data strings as discussedearlier!

10 REM 4

20 RBI DATE BOOK - FOR ATARI
30 RET! BY' ROBERT BAKER

40 REM

50 REM LAST UPDATE= MV0CVYY

68 REM

65 OPEN #1,4,0, "K"

6? DIM R$<40>,fB<2)
78 PRINT CH?*C125>i"*** DATE BOOK *** IM

PORTANT DATES ***"

80 PRINT 'PRINT

98 PRINT "DISPLAY MONTH"

95 PRINT "(1-12, A=ALL, S=SPCL>";

100 WUT HMF M$=lt" J\£H 888

195 IF N$<1(A" THEN n=UAL<M$>
110 IF M*="A" OR rtt="S" Tt€N 208
120 IF M<1 OR MM2 THEN 800

200 PRINT =PRINT
218 P=8=PRINT "WANT PRINTED COPY (Y/N>B;
220 INPUT R$=IF R$="VH 1>€N P=l
390 PRINT CHR*(125>; ^RESTORE =L=8

310 READ R$

320 IF R$="END" THEN GOSUB 900 = GOTO 78
3.30 IF R*(S,8X>"r THEN 486
340 IF N$="S" THEN PRINT R$--L=L+MF P=l
THEN LPRINT R$

350 GOTO 500

400 if N$=«A" OR UAL(R$a,2»=*l ™EN PRI
NT R$ = L=L+MF P=l THEN LPRINT R$

5® IF L=28 Ti€N GOSl£ 9^ = L=0

519 GOTO 310

800 CLOSE #1=END
900 PRINT :PRINT "PRESS ANY KEY TO CONTI

920 GET #1,X
950 PRINT CHR*<125);=RETURN

1£©0 DATA 01/81 m OJESS W0
12258 DATA 12/25 J*E DOE <1925>

12380 DATA 12/30 fE TWO (1950 >
32960 DATA END «

Announcing

software

from the

authors of

An Invitation to Programming

exciting games

and educational programs

for kids,

teenagers

and

adults

featuring sound

and color graphics.

available on

guaranteed-to-load

cassetfes

at fine

computer dealers in your

area or,

write us directly for

descriptive materials

Program Design, Inc.

Department CA

11 Idar Court

Greenwich, CT 06830

203-661-8799
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For convenience, I normally use a separate 
line for each DATA statement constructed from 
the date itself. T his makes the line very easy to 
locate and avoids duplication. Typically I make the 
month the thousands digits (1000- 12000) and the 
day of the month the hundreds and tens digits 
(0 I 0-3 1 0) . Th is leaves the ones digits fo r multiple 
events on the same date, up to 10 maximum of 
course. 

Data recorded in the program is not sorted or 
re-o rdered in any way. Dates are listed in the exact 
order fo und in reading the OAT A statements, so 
they should be stored in the correct order. When­
ever yo u update the program remember to save a 
new copy. For added convenience, you may want 
to also include the date of the last update as we ll 
(see program line 50). J ust remember to avoid 
using commas in the data strings as discussed ea rlier! 

10 REM ----~------------------
20 REM DATE OOOK - Fffi ATARI 
30 REM BY ' ROBERT BAKER 
40 REM -----------------------
50 REM LAST lJ'OATE' ttl/DO/r")' 
60 REM -----------------------
65 OPEN #L4,0,"K" 
67 DIM R$( 40 M!$( 2) 
70 PRINT (JR$( 125); ":m; DATE BOOK :m 1M 
PORTANT DATES :ttt:" 
80 PRINT ' PRINT 
90 PRINT "DISPLAY ~nrrH" 
95 PRINT "(1-12, A=ttL S--SPCU"; 
100 I1f'UT M$ ' IF M$="" TIel see 
105 IF ~l$< "A" THEN t~L<M$) 
110 IF ~1$="A" ffi t1$="S" n£N 200 
12e IF M<1 ffi M>12 THEN see 
200 PRINT ' PRINT 
210 P=0 ' PRINT "J¥ffi PRINTED COPY (Y.IH)"; 
"'0 Hf'UT R$ ' IF R$="'r'" Tl£N P=1 
300 PRINT (JR$<125 ); ' RESTORE ' L=0 
310 READ R$ 
320 IF R$="OO" THEN GOSUB 900 ' mTO 79 
330 IF R$(S,S)O "*" Tl£N 400 
340 IF t1$="S" THEN PRINT R$'L=L+l ' IF P=1 

TI£N LPRINT R$ 
350 GOTO see 
400 IF tl$="A" OR UAl(RS< 1,2»=M Tl£N PRI 
NT R$'L=L+l ' IF 1'=1 Tl£N LPRINT R$ 
500 IF L=20 THEN GOSt£ 900 ' L=0 
510 mTO 310 
800 ClOSE #1' END 
900 PRINT ' PRINT "PRESS t=tN KEY TO mITI 
t{JE1I i 

920 GET #LX 
950 PRINT aR$( 125); ' R£T~N 
H100 DATA 01/01 *0:1: Q£SS loHJ 
12250 DATA 12/ 25 .$t£ ra: (1925) 
12300 DATA 12/ 30 f'E TI..o (1950) 
32000 DATA 00 
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Memory

Protection

For Atari
Jim Clark

Seattle, WA

A problem arises in applications

which require that a portion of

memory be protected from

BASIC on the Atari Computer.

For example, most assembly

language subroutines need

protection. The problem is that

BASIC is likely to use memory

anywhere within available RAM,

thus writing over the assembly

language subroutine and de

stroying it.

In many computers it is

possible to protect memory at the

'high" end, i.e., at the highest

RAM address. The Atari uses

high memory for the data which

is displayed on the screen. If you

attempt to protect memory above

the screen display by re

ducing the high memory value

that BASIC thinks it has, then

you cannot clear the screen or

scroll text in any of the split-screen

modes because these actions

affect memory beyond the screen

display area. These actions cause

no problem when the screen display is actually the

last thing in memory, because they apply to nonex

istent memory. However, if you want to use memory

beyond the screen display for your own purposes,

then your data will be damaged by any action in

your program which clears the screen or scrolls

text in a text window.

Another alternative is to protect low memory.

The main problem with this approach is that the

memory protection must be done before BASIC

gets control, since BASIC starts saving any program

you enter beginning at the low memory address.

The program shown here solves this problem as

follows: it takes control of the Atari in an assembly

language subroutine and resets the system's low

memory pointer. I( then reinitializes BASIC — just

as if you had pressed the SYSTEM RESET key—

and BASIC takes control again, blissfully unaware

that it now has less RAM lo work with than it did

before you ran this program.

10 REM MEMPROT.BAS

20 REM by Jim Clark

30 REM 2415 East McGraw St.

40 REM Seattle, WA 98112

100 REM Load assembly language subroutine
110 PGMSIZ=24:DIM SUBR$(PGMSIZ)
120 FOR 1=1 TO PGMSIZ

130 READ BYTE

140 SUBR$(I)=CHR$(BYTE)

150 NEXT I

200

210

220

230

240

250

300

310

400

410

420

430

440

450

460

470

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

999

REM Get amount of memory to protect

PRINT "How many bytes do you want to protect";
INPUT PROTECT

HI=INT(PROTECT/256):LOW=PROTECT-256*HI
SUBR$(6,6)=CHR$(LOW)

SUBR$(14,14)=CHR${HI)

REM Reinitialize BASIC with the new low meirory
Z=USR(ADR{SUBR$))

REM Assembly language subroutine

pointer

REM MEMLO =$02E7

REM WARMST=508

REM CARTA =$A000

REM

REM ;THE PROGRAM IS

REM ;SO NO STARTING

REM

REM CLC

DATA 24

REM LDA MEMLO

DATA 173,231,2

REM ADC #PROTECT&$FF

DATA 105,0

REM STA MEMLO

DATA 141,231,2

REM LDA MEMLO+1

DATA 173,232,2

REM ADC #PROTECT/256

DATA 105,0

REM STA MEMLO+1

DATA 141,232,2

REM LDA #0

DATA 169,0

REM STA WARMST

DATA 13 3,8

REM JMP CARTA

DATA 7 6,0,16 0

END

;BOTTOM OF AVAILABLE USER MEMORY

;WARM START FLAG

;BASIC CARTRIDGE ENTRY POINT

COMPLETELY

ADDRESS IS

RELOCATABLE

PROVIDED

INITIALIZE FOR ADDITION

ADD LEAST-SIGNIFICANT BYTES

;ADD MOST-SIGNIFICANT BYTES

RESET THE WARM START ?LAG

START BASIC OVER AGAIN

To find the address of the memory you have

protected, type ?PEEK(743) + 256*PKKK(744)

before you run this program. The number printed

can be used as the origin for an assembly language

subroutine, or as the destination address for

whatever data you want lo store in the protected
area.

When you run die program, it asks how much

memory you want to protect. Type in any positive

number which is less than the amount of RAM you

have available, as determined by typing ?FRE(0).

The program reinitializes BASIC, and if you type

?PEEK(743) + 256*PEEK(744) again, the number

printed will be greater than the value shown before

running the program: the difference is the amount

you requested to be protected. The memory area

will remain protected until you turn the computer

off, and the area can be used for assembly language

subroutines, redefined character sets, player-missile
graphic objects, or any other use you might wish. ®
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10 REM MEMPROT.BAS 
20 REM by Jim Clark 
30 REM 2415 East McGraw St . 
40 REM Seattle, WA 98112 
10 0 REM Load assembly languag e subroutine 
110 PGMSIZ=24:DIM S UBR$(PGMSIZ) 
120 FOR I=l TO PGMSIZ 
13 0 READ BYTE 
140 SUBR$ (I)=CHR$ (BYTE) 
150 NEXT I 
200 REM Get amount of memory to protect 

July. 1981. Issue 14 

Jim Clark 
Seattle, WA 

210 PRINT "How many bytes do you want to protec t "; 
220 INPUT PROTECT 
230 HI=INT(PROTECT/25 6):LOW=PROTECT-256*HI 

A problem arises in applica tions 240 SUBR$ (6,6) =CHR$ (LOW) 
which require that a po rtion of 250 SUBR$ (14 , 14) =CHR$ (HI) 

300 REM Reinitialize BASIC with the new low merr o ry pointer 
memory be protected from 310 Z=USR (ADR (SUBR$) ) 
BASIC on the Atari Computer. 400 REM Assembly language subroutine 
For example, most assembly 410 REr,\ MEMLO =$02E7 :BOTTOM OF AVAILABLE USER MEMORY 

I b · I 420 REM WARMST=$08 ;WARM START FLAG 
anguage su routines neec 430 REM CARTA =$AOOO ;BASIC CARTRIDGE ENTRY POI NT 
protection. The problem is that 440 REM 
BASIC is likely to use memory 450 REM ;THE PROGRAM IS COMPLETELY RELOCATABLE, 
anywhere within available RAM , 460 REM ISO NO STARTING ADDRESS IS PROVIDED 

thus writing over the assembly 470 REM 
500 REM CLC 

language subroutine and de· 510 DATA 24 
;INITIALIZE FOR ADDITI ON 

straying it. 520 REM LDA MEMLO ;ADD LEAST- SIGNIFICANT BYTES 
In many computers it is 530 DATA 173,231,2 

possible to protect memory at the 540 REM ADC iPROTECT&$FF 
550 DATA 105,0 

"high" end , i.e., at the highest 560 REM STA MEMLO 
RAM address. The Atari uses 570 DATA 141,231 , 2 
high memory fo r the data which 580 REM LDA MEMLO+1 
is displayed on the sc reen. I f you 590 DATA 173,232 , 2 

;ADD MOST- SIGNIFICANT BYTES 

b 600 REM ADC i PROTECT/ 256 
aLLe mpt to protect memory a ave 610 DATA 10 5 ,0 
the screen display by re- 620 REM STA MEMLO+1 
ducingthe high memory value 630 DATA 141,232 , 2 
that BASI C thinks it has, then 640 REM LDA i/O ;RESET THE WARM START F LAG 

650 DATA 169,0 
you cannot clear the screen or 660 REM STA WARMST 
scroll text in any of the split-screen 670 DATA 133,8 
modes because these acti ons 680 REM JMP CARTA ; START BASIC OVER AGAI N 
a ffect memory beyond the screen 690 DATA 76,0 , 160 
dis play area. These actions cause -'9:..:9:..:9:....,:E::N.::D=:-_ _ __ -:=--=--:-:-_-:--:-__ ::-: ______ -: __ _ 
no problem when the screen di splay is actuall y the To find the add ress u f the Ill emory you ha ve 
last th ing in memory, beca use they apply to nonex- protected , type ?PEEK(7'13) + 25()*PEEK(7'14) 
iSle nl memory. However, ir you wanl to use me mory before yo u run lhis program. The num be r prinled 
beyond the sc reen di splay for your uw n purposes , can be used as the urigin for an assembly language 
then you r data will be damaged by any action in subroutine, o r as the destination address lo r 
your program which clears the screen or scrolls whalever dala you want to sto re in th e protected 
te xt in a text wind ow. 

Anothe r alte rnalive is to protccl low memor),_ 
The main problem with this approach is that the 
memory protection must be done before BASI C 
gets control, since BAS I C starts saving any program 
you enter beginning at the low memory address. 
T he program shown here solves this problem as 
foll ows: it takes control of the Ata ri in an assembl y 
language subroutine and resets the sys tem's low 
memory pointer. It then reinitiali zes BASIC -just 
as if you had pressed the SYSTEM RESET key ­
and BASI C takes control aga in , blissfull y unawa re 
that it now has less RAM to work with than it did 
before you ran this program. 

area . 
Whe n you rlill th e program , il asks how much 

memory ),O ll wa nl lO pro tect. T ype in a llY posit ive 
number which is less than the amount of RAM you 
have available, as determined by typing ?FRE(O). 
The program reinitia li zes BASI C, and if you type 
?PEEK(743) + 256*PEEK (744) aga in , the number 
printed will be g reate r than the value sllOw n before 
running the program: the diffe rence is the amount 
yo u requested to be protected. T he memory a rea 
wi ll remain protected umil youlllrn th t' co mput e r 
o fT, and the area can be used fo r assemhl y language 
subroutines, redefined character sets , playe r-miss il e 
graphic objects, o r any other use you might wish. © 
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SOFTWARE FOR THE ATARI 800
AND THE ATARI 400*

TARI TREK"

By Fabio Ehrengruber

Get ready for an exciting trek through space. Your
mission is to rid the galaxy of Klmgon warships, and to
accomplish this you must use strategy to guide the star-

ship Enterprise around stars, through space storms, and
amidst enemy lire. Sound and color enliven this action-

packed version of the traditional trek game. Nine levels of
play allow the player to make the mission as easy or as

challenging as he wishes. At the highest level you are also

playing against time. Damage to your ship can be
repaired in space at a cost ol time and resources if you
can't make it back to base. TARI TREK gives you a lot of
trek at a low price This program is written entirely in

BASIC and requires at least 24K ol user memory. For the
Atari 800 only.

Cassette- $11.95 Diskette ■ $14.95

FASTGAMMON"

By Bob Christiansen

Play backgammon against a talented computer oppo

nent This is the latest and best version of the most popu-
backgammon-playing program for personal computers ■

FASTGAMMON. Roll your own dice or le! trie computer roll
them for you. Adjust the display speed to be fast or slow
If you wish you can play a game using the same dice rolls

as the previous game - a great aid in improving your skills
at backgammon. Beginners find it easy to learn backgam

mon by playing against the computer, and even very

good players find it a challenge to beat FASTGAMMON
The 12-page instruction booklet includes the rules of the
game. Written in machine language. Requires only 8K of
RAM and runs on both the Atari 400 and the Atari 800.

On cassette only - (19.95

TANK TRAP
By Don Ufsem

A rampaging tank tries to run you down. You are a combat
engineer, building concrete barriers in an effort to con
tain the lank Use either the keyboard or an Atari joystick

to move you; man and build walls. If you trap the tank you

will be awarded a rank based on the amount of time and
concrete you used up But they'll be playing taps for you
if you get run over, there are four levels or play. Higher
levels of play introduce slow curing concrete, citizens to
protect, and the ability of the tank to shoot through any
wall unless you stay close by. Music, color, and sound ef
fects add to the excitement. Written in BASIC with ma
chine language subroutines. Requires at least 16K of user
memory. Runs on the Atari 800 and on an Atari 400 with

16K RAM.

Cassette-$11.95 Diskette - (14.95

OS FORTH1" By James Albanese Step into the world of the remarkable FORTH programming language. Writing programs m FORTH is much easier than writing themir.as
sembly language yet FORTH programs run almost as fast as machine code and many times faster than BASIC programs. Q_S FORTHlis based on ''8-FpRTH.thempular model
trom the FORTH Interest Group that has become a standard for microcomputers QS FORTH is a dtsk-based system that can be used with up to four disk drives. There are five
modules included:

1 The FORTH KERNEL (The standard fig-FORTH model customized to run on the Atari computer).
2. An EXTENSION to the basic vocabulary that contains some handy additional words.
3. An EDITOR that allows editing source programs (screens) using Atart type editing
4. An IOCB module that makes I/O operations easy to set up.
5 An ASSEMBLER that allows defining FORTH words as a series of 6502 assembly language instructions.

Modules 2-5 may not have to be loaded with the user's application program, allowing for some efficiencies m program overhead. Full error statements {not just numerica!
codes) are printed out. including most disk error statements. QS FORTH requires at least 24K of RAM and at least one disk drive. For the Atari 800 only.

On diskette only - $79.95

*********

ASSEMBLER by Gary Shannon. Write your own 6502 machine language programs with this inexpensive in-RAM editor/assembler. Use the editor to create and edit your
assembler source code Then use the assembler to translate the source code into machine language instructions and store the code in memory. Simple commandsaHow you
to save and load the source code to and from cassette tape. You can also saveany part of memory on tape and load it back into RAM at the same or at a different location, me
assembler handles all 6502 mnemonics plus 12 pseudo-ops that include video and printer control Commenting is allowed and error checking is performed- A very useful
feature allows you to view and modify hexadecimal code anywhere in memory. Instructions on how to interface machine language subroutines to your BAML programs are
included. ASSEMBLER requires 16K of user memory and runs on both the Alan 800 and the Atari 400.

On cassette only - $24.95

*********

6502 DISASSEMBLER by Bob Pierce This neat 8K BASIC program allows you to disassemble machine code, translating it and listing it in assembly language format on
the video and on the printer if you have one. 6502 DISASSEMBLER can be used to disassemble the operating system ROM, the BASIC cartridge and machine language pro
grams located anywhere in RAM except where the DISASSEMBLER itself resides. {Most Atari cartridges are protected and cannot be disassembled using this disassembler^
Also works as an ASCII interpreter, translating machine code into ASCII characters. 6502 DISASSEMBLER requires only 8K of user memory and runs on both the Atari 800

and the Atari 400. ....... _—_

Cassette ■ (11.95 Diskette - $14.95 .

softw^rc
6660 Reseda Blvd , Suite 105, Reseda, CA 91335

(213) 344-6599

Indicates trademarks of Atari, Inc.

WHERE TOGET IT: Call us at (213) 344-6599 for the name of Ihe QualitySoflware dealer nearest

you It necessary you may of der directly Irom us Mastercard and Visa cardholders may place or
ders by telephone Or mail your check or bankcard number to Quality Software. 6660 Reseda
Blvd. Suite 105, Reseda, CA 91335 Calilorma residents add 6% sales tai SHIPPING CHARGES
Within North America orders must include 11.50 for firsi class shipping and handling Outside

North America the charge lor airmail shipping and handling isSS.OO. Pay in U S. currency
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SOFTWARE FOR THE ATARI800~!C 
AND THE ATARI 400~:¢ 

TARI TREKt~ 

8y fablo EhrengruDer 

Gel ready lor an exciting trek through space. Your 
miSSion IS to lid the galaxy of Klingon warships. and to 
accomplish thIS you must use strategy to gUide the star· 
ship Enterprise around stars, through space storms, and 
amidst enemy fire. Sound and color enliven this actIon· 
packed version of the traditional trek game. Nine levels 01 
play allow the player to make the mission as easy or as 
challenging as he wishes. Atthe highest level you are also 
plaYing against tIme. Damage 10 your shIp can De 
repaired in space at a cost 01 lime and resources il you 
can'l make It back to base. TARI TREK gives you a 101 of 
trek al a low plICe. This program IS wrillen entirely In 
BASIC and reQuires at least 24K of usel memory. for the 
Atan 800 onty. 

Cassette - $1 1.95 Diskette · $14 .95 

FASTGAMMON" 
By Bob Chnstlansen 

Play backgammon against a talented computer oppo· 
nent. T his IS the latest and best version of the most popu· 
backgammon·plaYlng program 101 pelsonal computers· 
fASTGAMMON. Roll your own dIce or let the compuler roll 
them lor you. AdJust the display speed to be last or slow. 
If you Wish you can playa game using the same dice ro lls 
as the previous game· a gfeal aid in improving your skills 
at backgammon. Beginners find il easy 10 learn backgam· 
man by plaYing aga inst the computer, and even very 

food players lind It a challenge to beal fASTGAMMON. 
he 12·page Instruchon booklet Includes the rules 01 the 

game. Wllllen In machine [anguale. ReQuires only 8K of 
RAM and runs on bolh Ihe Atari 00 and the Atan 800. 

On easstlte only - $19.95 

TANK TRAP 
By Oon Ursem 

A rampaging lank tries 10 run you down. You are a combat 
engineer, building concrete barriers in an eHorl to can· 
lain Ihe lank. Use either the keyboard or an Atari joystick 
10 move your man and bUild walls. If you trap the tank you 
Will be awarded a rank based on the amount of time and 
conclete you used ufo 8utlhey'll be playing taps for you 
if you get run over. here are four levels of play. Higher 
levels 01 play introduce slow curing concrele, citizens to 
protec!. and the abili ty 01 the tank to shoollhrough anl 
wall unless you slay close by. Music, color. and sound e . 
fects add to Ihe excitement. Written in BASIC with ma· 
chine language subroutines. Requires at least 16K of user 
memory. Runs on the Atall800 and on an Atari 400 with 
16K RAM. 

Cilsset1e - SI1.95 Diskette - S14.95 

QS FORTH t ~ By James Albanese. Step into the wo,ld of the remarkable FORTH programming language. Wilting programs In FORTH IS much easier than writing them In as· 
sembly language, yet fORTH programs run almost as fast as machine code and many limes faster than BASIC programs. QS FORTH is based on fig·fORTH , the popular model 
from the FORTH Interest Group that has Decome a standard lor mICrocomputers. QS FORTH is a d.sk·based system thai can De used with up to four disk drives. T here are five 
modules Included: 

I. The FORTH KERNEL (The standa rd f,g·FORTH model customized to run on the Atal! computer). 
2. An EXTENSION to the basic vocabulary that conlallls some handy additional words. 
3. An EDITOR that allows edltin! soulce programs !screens) using Atari type editing. 
4. An 10CB module thai makes / 0 operations easy to set up. 
5. An ASSEMBLER thai allows defining fORTH words as a selles of 6502 assembly language instructions. 

Modules 2·5 may not have to be loaded with the user's application program, allOWing for some eHicienC les In program overhead. Full eHor statements !not just numerical 
codes) ale printed oul IIlcluding most disk error stalements. QS FORTH requires al least 24K of RAM and at leasl one disk drive. for the Atar; 800 only. 

On disket1e only - 179.95 

********* 
ASSEMBLER by Gary Shannon. Wille your own 6502 machme language programs WIth Ihls Inexpensive in·RAM editor l assembler. Use Ihe editor 10 create and edit your 
assembler source code. Then use the assembler to tran slate the source code mto machine language instructions and store the code in memory. Simple commands allow I'u 
10 save and load the source code to and from cassette tape. You can also save any part 01 memory on tape and load it back Inlo RAM at the same or at a dilferentlocation. he 
assembler handles all 6502 mnemonics plus 12 pseudo-ops that include video and printer control. Commenting is allowed and error checking is performed. A very useful 
feature al lows you to view and modify hexadec imal code anywhere in memory. Instructions on how to interface machine language subroutines to your BASIC programs are 
included. ASSEMBLER lequlles 16K 01 user memo,y and ,uns on both the Alari 800 and the Atari 400. 

On cilsselte only - S24.95 

** ******* 
6502 OISASSEM BLER by Bob Pierce. This neat8K BASIC program allows you 10 dIsassemble machine code. translating it and listing it in assembly language format on 
the video and on the printer if you have one. 6502 DISASSEMBLER can be used to disassemble the operating system ROM, the BASIC cartridge, and machine language pro· 

Irams located anywhele III RAM e.cept where the DISASSEMBLER itself res ides. !Most Atari cartridges are prolected and cannot De disassembled using this disassembler.) 
Iso works as an ASClllIlterpreler, translating machine code into ASCII characters. 6502 DISASSEMBLER reQuires only 8K of user memory and runs on both the Atar; 800 

and the Alafl 400. 

--...- ."-."-~- , - - ... ~- -

WHERE TO GET IT: CIII us at (211) 344-6599 10f thenameol IheQuJli tySohwJrrde"er nurtsl 
you II nectSSlly you m,y oldel dll l!C\ly 110m us. MastercJfd Ind VISJuldholdrfS mtlt"e 01 ' 

gr:~ .b~~I~~f~~~~~!d~.I~l~33~~~lrt~r~~~ ~~~:~~s~~J J~ ~r~~~a~~~'~i~G C.J#~~~ 
Within North Amellca olders must IIIclude SI.SO lor nisi clns shipPing and handling. Outside 
North .,Amelita the charge 101 airmail shipping and handling 15J5.00. p~~ In U.S. c~rtncy. 
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Program

Development

In Atari Basic
Paul E. Hoffman

Cambridge, MA

The Atari microcomputers are good machines on

which to program, especially in Basic. The editor is

easy to use and has many nice features. Unfortu

nately, developing large programs on the Atari is

not as easy as one would like due to the lack of

dynamic program chaining.

Optimally, you should be able to make many

program fragments and be able to run a linking

program that would look like:

10 ENTER 'D:PROGP

20 ENTER <D:PROG2'

30 ENTER 'D:PROG3'

and so on, that would bring all of the programs

together. The problem is that the Atari operating

system stops the program right after an ENTER,

so that a running program can only have one

ENTER command.

The way around this restriction is to use the

screen as a device to give the ENTER commands to

link the large program. Of course, you can simply

type the commands in each time they want to link

the programs. It is easier, however, to have the

Atari display the ENTER commands; all you have

to do is RETURN over them.

Breaking up a longer program into modules

that are about two screens long makes debugging

programs much easier. Small program fragments

can be listed completely without having to guess

which line range you want. Also, the fragments can

be broken up into logical units of the program,

such as the variable definitions, screen setup, and

so forth.

Developing a program using fragments has

some drawbacks, but they are easy to overcome.

You must be careful about using GOTO's across

segments, since you may decide to renumber some

lines in the segment to which you are jumping.

This problem can be avoided by using as few

GOTO's as possible, and by always going to REM

statements that tell you which lines to change if the

line you are going to needs to be renumbered.

Subroutines can be treated the same as state

ments that are gone to, but there is a more efficient

way to deal with them. GOSUB's that point to the

beginning of a program are found by the program

more quickly than those that point to the end, so

putting all of your subroutines in the first module

of a program will make your program run faster.

If all you use the first module for is to define

constants and subroutines, it is unlikely that you

will need to renumber much, thus avoiding the
problems with GOTO's.

There are two other restrictions for using this
program. The first is that you can only have up to

ten modules, due to the amount of space each

ENTER takes on the screen. Second, ifyou re

number your program using a Basic renumbering

program available from some third-party vendors,

you should only renumber the full program to

avoid incorrect GOTO's.

The program in Listing 1 can be used to

display the ENTER commands on the screen to

link together 10 programs called PROG1, PROGS,

... You can change the name of the program in

lines 30 and 60 to any name you want. Once the

program has been run, simply hit RETURN'S over

each line, and your program will be linked and in

memory.

Line 10 clears the screen; lines 20 through 50

display the first five ENTER's (for PROG1 through

PROG5). The CHR$(34) is a quote mark; using

CHR$(n) instead of the character itself in program

listings makes them easier to read and reproduce.

Lines 60 and 70 write a one-line program that

clears the screen and displays the next five enters

(for PROG6 through PROG10). If you have five or

less program fragments to link, you can eliminate

lines 50 through 70. Line 80 puts the cursor over

the first ENTER (after the READY prompt ap

pears), then line 90 clears the linking program

from memory.

Using the above scheme for writing large

programs should make them easier to edit and

develop. We can always hope that future Atari

versions of Basic (as well as other programming

languages) give more flexibility in program linking

so that programs like this one are not necessary.

10 ? CHR*<125>:REM CLEAR THE SCREEN

20 FDR 1=1 TO 5

30 ? s? :? "ENTER ";CHR*C34);"D:PROG";I;CHR*(34)

40 NEXT I

50 ? :?

60 ? "P0KE84,1:P0KEB5,0lFDRI»6T010b?:?S?";CHR*(34);"ENTER "gCHR*(34);"3CHR*(34)

"5CHR*(34);"D:PROS"3CHR*(34);

70 ? "iI;CHR*(34):NEXT I:POKE 84,1:POKE 85,0"

80 POKE 84,1:POKE 85,0

90 NEW
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Program 
Development 
In Atari Basic 
Paul E. Hoffman 
Cambridge, MA 
The Atari microcomputers a re good machines o n 
which to program, especially in Basic. The editor is 
easy to use a nd has many nice features. Unfortu­
natel y, d eve loping la rge programs o n the Atari is 
no t as easy as one wou ld like due to th e lack o f 
d ynamic prog ram chaining. 

Optimally, you should be able to make many 
program fragments and be able to run a linking 
program tha t would look like: 

10 ENTER ' D:PROGI' 
20 ENTER ' D:PROG2' 
30 ENTER 'D:PROG3' 

and so o n , that would bring all of the programs 
togethe r . The problem is th at the Atari ope rating 
system stops the program right afte r a n ENTE R, 
so that a running progra m can o nl y have one 
ENTER command. 

The way a round this restrictio n is to use th e 
screen as a dev ice to give the ENTER commands to 
link th e la rge program . Of course , you can simply 
type the commands in each time they wa nt to link 
the programs. It is easie r , however, to have the 
Ata ri display the ENTER commands; a ll you have 
to d o is RETU RN over th em . 

Breaking up a longer program in to modules 
that a re about two sc reens long makes d ebugging 
programs much easie r. Small program fragme nts 
can be listed comple te ly without having to guess 
which line range you wa n t. Also. th e fragme nts can 
be broke n up in to logica l units of the progra m , 
such as th e va riable de finiti o ns, screen setup, and 
so forth. 

Deve loping a program using fragme nts has 
SOlne d rawbacks. bUllhey a re easy La ove rcome. 
Yo u must be ca refu l about using COTO's across 
segme nts, since YO ll may decide to re number some 
lines in the segment to which you a re jumping. 
This problem can be avoided by using as few 

10 7 CHR$(125) :REM CLEAR THE SCREEN 
20 FOR 1=1 TO 5 

COTO's as possible, and by always going to REM 
statements that te ll you which lines to change if the 
line you a re going to needs to be renu mbered. 

Subro utines can be treated the same as state­
ments that a re gone to, but th e re is a mo re e ffi cient 
way to deal with th em . COSUS's that point to the 
beginning of a progra m a re found by the program 
more quickly than those that point to the end, so 
putting a ll o f your subroutines in the fi rs t modu le 
ofa program wi ll make your program ru n faste r. 
If a ll you use the first module fo r is to de fine 
constants and subroutines, it is unlikely tha t yo u 
will need to renumber much, thus avoid ing the 
proble ms with COTO's. 

T he re a re two other restrictions fo r using this 
prog ram. The first is that yo u can o nl y have up to 
te n modules, due to the amount of space each 
ENTER takes on the screen . Second, if yo u re­
number your program using a Basic ren umbe ring 
progra m ava ilable from some third-party ve ndors , 
you should o nly renumber th e fu ll program to 
avoid incorrect COTO's. 

The program in Listing I can be used to 
display the E TER comma nds on th e screen to 
link toge the r 10 programs called PROC I , PROC2, 
... You can change the na me o f th e progra m in 
lines 30 and 60 to any name yo u want. O nce th e 
program has been run , simply hit RETU RN's over 
each line , and your program will be linked and in 
memo ry. 

Line 10 clea rs the screen; lines 20 th ro ugh 50 
display the first fi ve ENTER's (for PROC I through 
PROC5). The CHR$(34) is a quote mark; using 
C H R$(n) instead o f the cha racte r itself in program 
listin gs makes the m eas ie r to read and reproduce. 

Lines 60 and 70 write a o ne-line progra m th at 
clea rs the screen a nd displays th e next fi ve enters 
(for PROC6 through PROC J 0). I f yo u have five o r 
less program fragments to li nk, YOli can e1i lll ina le 
lines 50 through 70. Line 80 puts the cursor over 
the first ENTER (a h er the READY prom pt ap­
pears), then line 90 clea rs the lin king program 
from memory. 

Us ing th e above sche me for writin g la rge 
progra ms sho uld make the m easier to edit a nd 
d evelo p. We can a lways ho pe that future Atari 
ve rsio ns of Bas ic (as well as othe r prog ramming 
lang uages) g ive more nexibility in p rogram linking 
so tha t programs like this o ne a re not necessa ry. 

30 7 : 7 : ? "ENTER ";CHR$(34);"D : PROG "; I ; CHR$( 3 4) 
40 NE XT I 
50 7 : ? 
60 ? "pm:E84, 1: POKE85, 0 : FOR I =6T010 : 7 : ? : ?" ; CHR$ (34); " ENTER 
" ; CHR$(34 ) ; " D:PROG " ;CHR$(34) ; 
70 ? ";I;CHR$ (34) :NE XT I:POKE 84, I:POKE 85,0" 
80 POKE 84~1:POKE 85 ~0 

90 NEW 

" ; CHR$(34) ;"; CHR$(34); 
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Announcing:

COMPUTED

FIRST
BOOK OF
ATARI
Since our first issue in the Fall of

1979, we've provided more Atari

information to owners and users

than any other magazine in the

industry.

Now we're taking the best of our

published material adding new

material, and putting it all together

into our first special Atari book:

COMPUTERS First Book Of Atari

will be available in late July. With

a design intended to make it easy

to use, and contents aimed at

assisting a range of users from

beginners to advanced, you'll find

that COMPUTE! Books will become

a valuable and permanent addi

tion to your reference library. But

what else would you expect? After

all we're the resource.

Reserve your copy today at your

COMPUTE! dealer, or if one's

not handy, use the coupon below

to order.

We accept Master Charge and Visa

Dealer Inquiries Invited

ATARI" Registered Tfademark of Atari. Inc

r
Please send me

Of Atari (« $12.95 each.

Name .

copy(s) of COMPUTERS First Book

Address

City State Zip

L

Please add $2.00 for postage/handling for each book ordered.

Pavmenf must be m US funds. $100 billing fee.

All orders from outside US and Canada must be prepaid
_J

SPACE SHUTTLE

Launch and Ascent to Orbit

Simulation Software for the ATARI 800*

Using a joystick interface, you steer the

Space Shuttle through launch and into orbit.

Not a game, but a serious simulation.

Requires 24K RAM and 1 joystick.

"ATARI is a trademark of ATARI, Inc.

Cassette Only S9.95 (ages 12 to adult)

SOFTWARE

P.O. Box 214 COCOA BEACH, FLORIDA 32931

/D5BGX

□FFICUL MFTttfflRE

BUYERS GU1CE

AN EXTENSIVE GUIDE

10 ALL

MAJORSDFTWARE FOR

MAJOR HARDWARE

SYSTEMS

* Ovar 1000 Program

' Major Butmtn

AppUcItioos

■ Vertici! Software

■ BIG FIVE

1 Outralino Systems

LfFJTLtL

&JKKS GU1BE

Sand 18.95

plui SI.DO Pmtiga ind Kindling id:

OFFICIAL SOFTWARE BUYERS GUIDE

P.O. Boi 18278. Rino. Ntmdi 89511

Plim allow ] witkl for dllivtry.

DEALEBINQUIRIESINVITEO

ADVENTURE

for your

ATARI 4OO/8OO

<Jol**l THE QUEST

mi and now, after the final battle,

the remnants of humankind manage to

survive in small bands scattered

around the globe. Chaos and savagery

reign supreme on the devastated planet.

Can you discover the awesome secret

that will save Earths dwindling

populace from a fate worse than death?

As you progress thru the more than 60

locations in this adventure, you

encounter obstacles and aids,

loathsome beasts and helpful strangers.

But beware, one false move could

mean doom both for you and all mankind.

THE QUEST is the first volume in a

larger, multi-part adventure.

Completion of the entire adventure

will require purchase of added volumes.

Graphics and sound

enhance this classic game.

16K/Tape-S14.95 24K/DiBk-$19.95

SURVIVAL SOFTWARE

3033 LA SELVA, *B3O6

SAN MATEO, CA. 94403
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OSI C1P Newspaper Route
Listing Program Part two Charles L Stanford

Cinnaminson NJ

Running The Program

With all the preambles and

caveats out of the way, let's take a

look at the program. Line 0

through whatever contain the

customer list. I found it easiest to

enter the first time directly as

DATA Statements. We devised a

form (see Listing 2), and John

filled it out from his collection

cards and entered the data into

the program over a period of

several days. Note that Line 0

contains the number of customers.

We vary that to match the route,

but keep the number of DATA

lines at 75. The program doesn't

care as long as there are more

DATA'S than READ's. Be very

careful, however, that every line

has an identical number of

characters.

When printing to the screen

or to an external device, Line 425

can be used to select the format of

the list. If you want only the

Sunday route, use a line such as

IFD(X) <> I ANDD(X) <> 3 AND

D(X) <> 6 THEN GOTO 460.

Note that AND and not OR is

used for <> IFs.

The BASIC Garbage Collector

Bug

There is one more problem

involved in getting this program

to run successfully. That's the

Garbage Collection Bug in BASIC

ROM Number 3. Most OSI

owners probably already know

about this problem, but as an

assist for those who are new to it,

a short background. When the

ROMs were programmed, there

were two code errors within the

Garbage Collector Routine

or
n

customers

Namc";

"No.";TAB(

Listing 2

10 INPUTmNumbe:r
20 PRINTTAB(12
30 PRINTTABC25
50 PRlNTTAB(Ul
50 FORX=1TON
60 PRINTRIGHT$(" fI+STR$(x) ,2)
70 PRINTnDATATt;
80 PRINT": ::::::::,";
90 PRINT": ::::,:::,:-,
100 NEXT

OK

N

nST

OK

RUN

Number

1DATA

2DATA

?DATA

4DATA

50ATA

OK

customers? 5

Name: No. St. D P

'• t *

p • - >

starting at $B 147 in ROM 3. The

errors don't slop the routine from

running, bul they sure keep it

from doing anything useful. The

GC is necessary to undo the

damage to memory caused by the

accumulation of strings in upper

RAM. When a siring is concaten

ated, or even recreated, all ver

sions are retained. If you say that

A$ = AS + A$, both versions

stay in existence. You can see that

an active routine such as the one

at Line 900 of Listing I will soon

use up all the RAM. But the GC is

automatically called whenever

RAM gets short, and all the

redundant strings are discarded.

On the OSI, not only doesn't this

happen, the whole program

hangs up, the screen pulses, and

only a quick "BREAK" can save

source code destruction.

There are several solutions.

One is to buy one of trie corrected

PROMs available from several

sources. But Rodger Olsen of

Aardvark advised me thai even a
repaired OSI GC isn't perfect. 1 \c

suggests the software fix in The

(Real) First Book of OSI. I just

ordered my copy, so I can't

comment. What I have done is
include a fix I devised, which puts

a repaired OSI GC in Page 2 of

RAM (the unused part starting at

$0222). It is shown in Listing 3.

You must remember thai a

BREAK will require that the

Vector at locations I 1 and 12

(Dec) be reset. The GC will not fit

between $0222 and S02FF, so ii
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OSI C1P Newspaper Route 
Listing Program Part Two 

Charles L Stanford 
Cinnaminson. NJ 

Running The Program 
With a ll the prea mbles a nd 
ca vea ts oul o f the way, le t's ta ke a 
look at the prog ra m. Line 0 
through whatever conta in the 
cUSLOmer li sl. I fo und it easiestLO 
elller th e first time directl)' as 
DA TA Statements. We devised a 
form (see Li sting 2), and J ohn 
fill ed it out from his collection 
cards a nd e nte red the data in to 
the progra m over a pe riod o f 
several da ys. Note that Line 0 
con ta ins th e numbe r Ofcuslomers. 
We va r y thatLO match th e route, 
but kee p th e numbe r o f DATA 
lines a t 75. T he program does n't 
ca re as long as the re are mo re 
DATA's than READ's. Be very 
careful, however , th at eve ry line 
has a n ide lllica lnumbe r o f 
characte rs. 

When printing to the screen 
or to a n exte rnal d evice, Line 425 
Gin be used LO select the fo rmat of 
the list. I f yo u wa lll o nly the 
Sunday route, Li se a li n e such as 
IF D(X) () I AND D(X) () 3 AND 
D(X) () 6 TH EN GOTO 460. 
Note that AND and not OR is 
u sed for () I Fs. 

The BASIC Garbage Collector 
Bug 
There is o nc morc pro ble m 
involved in gelling this progra m 
to run succcss full y. That's th e 
Garbagc Coll cction Bug in BAS IC 
ROM Num ber 3. Most OS I 
owners probabl y alread y know 
about this prob lc m , but as an 
assist fo r th ose who a rc new to il, 
a shorl backg ro und . Wh c n th e 
ROM s we re p rogra mme d , I hcrc 
we re two cod e e rro rs wilhin the 
Ga rbage Co ll ector Ro utin e 

Listing 2 

1~ INPUT"NuMBrR or CUSTOMrRs";N 
2~ PRINTTAB~'2~ ;"NAMr"; 
1~ PRINTTAB 25 ;"No.";TAB(351;"ST."; 
~~ PR I NTTAB iq ; "D"; TAB (45) ; 'p" 
'5.~ FORX=1TON 
6~ PR I NTR I GHT$(" "+STR$(X), 2) ; 
1¢ PR I NT"DATA"; 
~ PRINT": " . :, , 
9¢ PR I NT": : , : . . . , . . . . , . · " 
1~~ NEXT 

OK 

OK 
RUN 
NUM8[R or CUSTOM[RS? 5 

NAN£ 
1 DATA: 
2DATA: 
~DATA: 
~DA TA: 
5DATA : 

OK 

: 

: 

: 

: , : 
· . · , . · . · , . · . · , . · . · , . 

slarting at S B 1'17 in ROM 3. T hc 
e rrors don 't SLOp the ro utin e fro m 
running. but they sure kee p it 
fro m do ing a n ylhing use ful. The 
GC is n ecessa r y to undo th e 
damage to m e m o r y ca u sed by the 
acc umula tio n o f st rin gs in uppe r 
RAM. \·Vh e n a Siring is cO ll calCII­
~llcd , o r eve n recrea ted , all ver­
sio ns are retained. I r )' DU say that 
AS = A$ + A . , both ve rsion s 
stay in ex istence. You can see that 
an active rOlltine sLi ch as the o ne 
a t Line 900 o f Listing I wi ll soon 
use up a ll the RAM . But the GC is 
automatica ll y ca lled whene ver 
RA M gets shon, and all the 
r edundant strings are discarded . 
On th e 05 1. not o nl y doesn 't thi s 
happc n . lhe who lc prog ram 
hangs u p . the sc reen pulses, and 

No. 
: 
• • 

· . · , . · . · , . · . . , . · . · , . 
: , : 

ST. · . · , . · . · .. · . , , . 
: 11 : 

· . · , . 

D 
: , : 
: , : . . . , . 
: , : 
: , : 

P 

u nl y a quick " BREAK " G ill savc 
SO LI rce cod e d eslruCi ion. 

T he re al'e severa l sulutions . 
O ne is 1.0 bu y o ne of the co r rectcd 
PROMs avai lable fro scvcral 
sources. BUl Rodger O lscn of 
Aa rdvark ad vised me ,ilal eve n a 
rcpai red 05 1 GC iS1I '1 pe rl"eu . H e 
suggests the so ft ware fix ill The 
(Real) First Book of OS1. I j ust 
o rd c rcd my co p y, so I can'l 
CO lllln C Ill. \"' hal I ha ve dOlle is 

illcludc a fi x I d evised. whi ch pUIS 
a re paired OSI GC ill Page:2 of 
RAM (the unused pan sla ni"g;]1 
$0222). I I. is S /} O\\' !l ill Listill g 3. 
You m ust re m e mher t hal a 
BREA K wil l rcquire Ihatth e 
Vector ;]l loca li o ns II a n d 12 
(Dcc) be resel. Thc C ( : will nm Ii i 
bctwecn S0222 a nd S02 FF. so it 
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OUT-OF-THIS-WORLD PERSONAL

Look at this!

Ohio Scientific

Superboard II

$299
• It's the first complete computer

system on a board.

• Superboard II uses the ultra
powerful 6502 Microprocessor

• 8K Microsoft BASIC-in-ROM

• 4K static RAM on board,

expandable to BK

• Full 53-key keyboard, with upper

and lower case. Plus user

expandability.

• Video interface and audio

cassette interface.

The Ohio Scientific Superboard II at

$299 — in today's economy — has

got to be the best buy by far. It will

entertain you with spectacular

graphics made possible by its ultra

high resolution graphics and super

fast BASIC. It will help you in school

or industry, as an ultra powerful
scientific calculator. Advanced

scientific functions and a built-in

"immediate" mode allow you to

solve complex problems without

programming.

The Superbaard II can be

expanded economically, for business

uses, or to remotely control your

home appliances and security. Even

communicate with other computers.

Read what's been written

about Superboard II:

"We heartily recommend Super-

board II for the beginner who wants

to get into microcomputers with a
minimum cost. A real computer

with full expandability."

—POPULAR ELECTRONICS, MARCH 1979

"The Superboard II is an excellent
choice far the personal computer

enthusiast on a budget.11

—BYTE. MAY 1979

Look at these easy hardware prices:

G1O Board For use with Superboard II and Challenger 1 P.
8K static RAM. Expandable to 24K or 32K system total.
Accepts up to two mini-floppy disk drives. Requires + 5V
@4.5 amps.

Mini-Floppy Disk Drive Includes Ohio Scientific's PICO DOS
software and connector cable. Compatible with 610
expander board. Requires + 1 2V @1.5 amps and + 5V @
0.7 amps. [Power supply & cabinet not included.]

630 Board Contact us for important details.

AC-3P 12" combination black and white TV/video monitor.

4KP 4K RAM chip set.

PS-005 5V 4.5 amp power supply for Superboard II.

PS-003 1 2V power supply for mini-floppies.

RF Modulator Battery powered UHF Unit.

CS-900B Metal case for single floppy disk drive and power

supply. [While stock lasts.]

AC-12P Wireless remote control system. Includes control
console, two lamp modules and two appliance modules, for

use with 630 board.

AC-17P Home security system. Includes console, fire
detector, window protection devices and door unit for use

with 630 board.

C1P Sams C1 P Service manual

C4P Sams C4P Service manual

C3 Sams Challenger III manual

Ohio Scientific and independent suppliers offer hundreds of programs
Superboard II, in cassette and mini-floppy form.

S 298

299

229

159

79

45

45

35

49

175

Freight PoliCieS Al orders of $100 or more are
shipped ^ight prepaid Orders of less Chan S100 ptease add
£4 00 to cover shipping costs Ohio residents add 5.5% Seles Tax.

^^^1 Hours: Call Monday thru Friday

Si B 00 AM to 5:00 PMEDT
^^ TOLL FREE: 1-800-321-5805

Guaranteed Shipment
Cleveland Consumer Computers & Components
guarantees shpment of computer systems

withn 48 hours upon recept of yar order
Our failure to ship within 48 lioum
ontitlos you to 135 of •oftwart, FREE.

TO Order: Or to get our free catalog CALL 1-800-321-5805 TOLL FREE. Charge your
order to your VISA or MASTER CHARGE account. Ohio residents call: [516] 464-8047.
Or write, including your check or money order, to the address listed below.

CLEVELAND CONSUMER
COMPUTERS & COMPONENTS

P.O. Box 46627
Cleveland, Ohio 44146

Order Form:
CLEVELAND CONSUMER P.O. Box 4G627
COMPUTERS & COMPONENTS Cloveland, Ohio 44146

H Superboard II £299. I RF Modulator $35.

U 610 Board £298. J AC-3P 1 2" B/W Monitor $159.

□ Mini-Floppy Disk Drive $299. D C1P Sams Manual $8.
[Attach separate sheet for other items.]

NAME

ADDRESS: .

CITY: .

PHONE:

I

I
I
I
I

I
I
I

L Orders of less than 5100. ptease add $4 DO to cover shipping costs. Orders will be accepted (rom.U.S. and _

Canada only All prices quoted are U.S., date of publication, standard UPS shipping FOB the factory. C M

STATE: .ZIP:

Payment by: VISA

Credit Card Account #_

Expires .

MASTER CHARGE MONEY ORDER

Interbank #[Master Charge]

TOTAL CHARGED OR ENCLOSED £. [Ohio Residents add 6.5% Sales Tax]

July. 1981. Issue M 

Ohio Scientific 
Superboard II 

5299 
• It's the first complete computer 

system on a board. 
• Superboard II uses the ultra 

powerful 6502 Microprocessor 
• 8K Microsoft BASIC-in-RDM 
• 4K static RAM on board. 

expandable to BK 
• Full 53-key keyboard. with upper 

and lower case. Plus user 
expandability . 

• Video interface and audio 
cassette interface. 

The Ohio Scientific Superboard II at 
$299 - in tOday·s economy - has 
got to be the best buy by far . It will 
entertain you with spectacular 
graphics made possible by its ult ra 
high resolution graphics and super 
fast BASIC. It will help you in school 
or industry, as an ultra powerful 
scientific calculator. Advanced 
scientific functions and a built-in 
"immediate" mode allow you to 
solve complex problems without 
programming. 

The Superboard II can be 
expanded economically, for business 
uses, or to remotely control your 
home appliances and security. Even 
communicate with other computers. 

Read what's been written 
about Superboard II: 
" We heartily recommend Super­
board II for the beginner who wants 
to get into microcomputers with a 
minimum cost. A real computer 
with full expandability." 
- POPULAR ELECTRONICS. MARCH 1979 

COMPUTE! 

610 Board For use with Superboard II and Challenger 1 P. 
8K static RAM. Expandable to 24K or 32K system total. 
Accepts up to two mini-floppy disk drives. Requires + 5V 
@4 .5 amps. 
Mini-Floppy Disk Drive Includes Ohio Scient ific·s PICD DDS 
software and connector cable . Compatible with 61 0 
expander board. Requires + 12V @1.5 amps and + 5V @ 
0 .7 amps. [Power supply & cabinet not included.] 
630 Board Contact us for important details. 
AC-3P 12 " combination black and white TV/video monitor. 
4KP 4K RAM chip set. 
PS-005 5V 4 .5 amp power supply for Superboard II. 
PS-003 1 2V power supply for mini-floppies. 
RF Modulator Battery powered UHF Unit. 

CS-900B Metal case for single floppy disk drive and power 
supply. [While stock lasts.] 
AC-12P W ireless remote control system. Includes control 
console , two lamp modules and two appliance modules, for 
use with 630 board . 
AC-17P Home security system. Includes console . fire 
detector. window protection devices and door unit for use 
with 630 board. 
C1P 5ams C1 P Service manual 
C4P 5ams C4P Service manual 

S 298 

299 
229 
159 

79 
45 
45 
35 

49 

175 

249 
8 

16 
C3 5sms Challenger III manual 40 
Ohio Scientific and independent suppliers offer hundreds of programs for the 

Superboard II . in cassette and mini-floppy form. 

Freift!)~ Policies """""01$1000"""""'" 
stipped prepai::I. Order.; of less than 5' 00 please add 
sa·.OO to coversnppng costs. Cho resdents eddS.S% Sales TIllt. 

~ fiiiiia} ~~~~~ ~~P~D~BY. 
L.::J ~ TOU FREE: ' ·800-321· 5805 

Guaranteed ShiDment 
CIe'-IeIordCa&mer ~ ~ ~ 
~ ~ of (X"IIT1Uer systems 

..,.., 48 """ """ """'" 01 '(Or """'. Our '.lIu,.. to .hlp wTthln 48 hou ... 
Wltld .. you to 835 of 1IOftw_, FREE. 

To Order: 01' to get our free catalog CAU 1-80~321-580!5 TOU FREE. Charge your 
order to your VISA or MASTER CHARGE account . Ohio residents call: [216) 464-8047. 
Or write. including your check or money order. to the address listed below. 

135 

CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 
P.O. Box 46627 
Cleveland, Ohio 44146 

~----------------I Order Form" CLEVELAND CONSUMER P.O. Bo. 46627 I 
• COMPUTERS & COMPONENTS Cleveland, Oh io 44146 

I 0 Superboard II $299. 0 RF Modulator $35. 
o 610 Board $29B. 0 AC-3P 12 " BIW Monitor $159. I I 0 Mini-Roppy Disk Drive $299. 0 C1 P Sams Manual $B. 

I [Attach separate sheet for other items.] I 
NAME 

I ADDRESS: I 
I CITY: STATE: ZIP: I 

PHONE: 
I Payment by: VISA _ _ MASTER CHARGE __ MONEY ORDER -- I I Credit Card Account #---_____________ ___ _ 

liThe Superboard II is an excellent I Expires Interbank #(Master Charge1 I 
choice for the personal computer 
enthusiast on a budget." TOTAL CHARGED OR ENCLOSED $ rOhlo Residents add 6.5% Sales Tax] I 
- BYTE. MAY 1979 L Order's of less than 51 00. please add sa.OO to cover stwppIng costs. Orders wi be accepted from. U.S. end 

1_ ••••••••••••• _ Canada rxiy. AI pnces QUOted are U.S .• date of pubhcatlOn. st.ilr"dara UPS shPIX"IJ FOB t.he factory. ~ -----------------
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* SOFTWARE FOR OSI
*$Z VIDEO GAMES 1 $15.
j^ Three Games. Head-On is like the popular arcade game. Tank
"V4 Battle is a tank game for two to four. Trap! is an enhanced
j* blockade style game.

>- VIDEO GAMES 2 $15.

1* Three games. Gremlin Hunt is an arcade-style game for one to
>j- three. Gunfight is a duel of mobile artillery. Indy is a race game
>* for one or two.

"V* ADVENTURE: MAROONED IN SPACE $12.
>- An adventure that runs in 8K! Save your ship and yourself from
>* destruction.

-yt DUNGEON CHASE $10.
_Kf A real-time video game where you explore a twenty level
*•*■ dungeon.

# BOARD GAMES 1 $15.
Kf Two games. Mini-gomoku is a machine language version of
J* five stones gomoku. Cubicisa3-Dttc-tac-toegame. Both with
>j graphics.

>j DISASSEMBLER $12.

■ ' Use this lo look at the ROMs in your machine to see what
■«pj makes BASIC tick. Reconstruct the assembler source code of

machine language programs to understand how they work.

■«yj Our disassembler outputs unique suffixes which identify the
. addressing mode being used, no other program has this!

. SUPER! BIORHYTHMS $15.
>£ A sophisticated biorhythm program with many unique
j^. features.

7C1 SHORTHAND $12.

Use only two keys to enter any one of the BASIC commands
i jfi /i or keywords Saves much typing when entering

programs. Written in machine language.

i DASrC i" ROM ■■.-,if" i S*Hm led programs nvftilnwi
n iiih.^ C'Mi.ir And sound en uri^o r].i«i'-s

Send for FREE catalog

SOFTWARE ASSO.
147 Main St. Ossining. NY 10562

uses part of the original code as subroutines.

There are several other fixes available, but one or

the other must be used or you'll have to omit the

names, and reset the siring pointer at 12!) and 180

(Dec) each time a loop of the Routine ;u Line 900

is run.

As is often the case, this program concept can

be extended into many other areas. How about a

checkbook balancer with the purpose of each

check printed out along with its number and

amount? A Christmas card checklist? The names

can beany length consistent with your RAM; just

change the "8" spaces wherever they

appear. Routines to add values of Sample
numeric variables can be easily added.

Table 1

10 DIMN$(2):DATA"A","BBB"
20 X=0:Yt=3:Z=1i87
30 READNtfl):READN$(2)

0C
0D

0E
0F

10
1 ?

12

13

16

17

19
1A

IB

1C

ID

IE

IF

20
21

22

2

2

2

2

033C
3D

3E

00

01
02

?5
Ue
2A

28

32
29

3*
83
22

M
22

2C

22

U2

Start Source

Code

Address of

next line

Line

NUMBER

Token

ASCI I

DIM

N

Token

ASCI I

22

00
2A

- DATA

- A

End of Line

Adoress or

NEXT LINE

Ll Nt

00 NUMBER
5# ASCI I
AB

30
3A

59
31
AB

33
3*
5*
P

38
37
00 End
Through

holds Line #30
00 End of line
00 Code for
00 "Last Line"

Token

ASCI I

Token

ASCI I

Token

ASCI I

- X

- Y

- 1

- 3

- 7
or

033E

H0

Ma
Hb
tic
Ho
Hz
Hf

50
51
52

5
5
5
5
5
59

5'
5B

5C

5D

6i
62

0363

Run-Entire List

John's Inquirer Route

ASCI I - X

2nd Char

Value of x

00 in }2-Bit
00 Floating Point
rift n
0Jo Binary

59 ASCI I - Y

V - ]
02 Value of Yl

5A ASCI I - Z

00 2nd Char
ti9 Value or Z
73.

ASCI I - N

80 Token - String
13 7+{DIM+l)*U
00 Always 00
01 Always 01
00 Always 00
03 DIM + 1
00 Four Bytes to
00 each element of
00 an array; start
00 with element 0
01 len of $tring
0E Addr ess of

$TH ING

Always 00
03 Len of $tr1 kg
12 Address of

03 String
00 Always 00
Unuseo RAM

1.

2.

I:
5.

Stanford

Jones

Smi th

2903
2

1

Georgetown Rd

Barton

Branch

Ct

Pike

Da i ly

Da il y

Dai l Y

4 Sun

ONLY

& Sun

Garage

Rear door

Under rug

Listing 1A

0 DATA75
1 DATArtSStanford",2903, 1,1*1
2 DATAnJoNEs ", 2,12,2,3

DATA"Smith ", 321, 2,1,6
REM-LINES h THRU 73 OMITTED

7^ DATA" \ 0, 0,0,0
75 DATA" \ 0, 0,0,0

Sample Run-Sunday Customers Only

John's Inquirer Route

a
i.

3-

Stanford

Smi th
2903
321

Georgetown Rd

Branch Pike

Da i ly

Daily

&. Sun

& Sun

Garage

Under rug
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{r SOFTWARE FOR OSI Table I 

{r 
{r 
{r 
{r 
{r 
{r 
{r 
{r 
{r 
{r 
{r 
{r 
{r 
{r 
{r 
{r 

VIDEO GAMES 1 .... ....... ................. ........ $15. 
Three Games. Head-On is like the popular arcade game. Tank 
Battle is a tank game for two to four. Trap! is an enhanced 
bloc kade style game. 

1¢ DIMN$(2) :DATA"A". " BBB " 
2¢ X:¢ :Yl = 3:Z34~7 
3¢ READN$ ( I ) :READN$(2) 

VIDEO GAMES 2 ............ .... .................... $15. 
Three games. Gremlin Hunt is an arcade-sty le game for one to 
three. Gunfight is a duel 01 mobi le art il lery. Indy is a race game 
lor one o r two. 

ADVENTURE: MAROONED IN SPACE ............... 512. 
An adventure tha i runs in BK! Save your ship and yourself from 
destruction. 

DUNGEON CHASE .. . .................. ... . 510. 
A reaH ime video game w here you explore a twenty level 
dungeon. 

BOARD GAMES 1 .................. . ..... 515. 
Two games. Mini -gomoku is a machine language version 01 
live stones gomoku. Cubic is a 3-D tic-tac-toe game. Both with 
graphic s. 

DISASSEMBLER . . .................................. 512. 
Use th is to look at the ROMs in your machine to see what 
makes BASIC tick. Reconstruct the assembler source code 01 
machine lang uage programs to understand how they work. 
Ou r disassembler outputs unique suff ixes wh ich iden tify the 
addressing mode being used. no other program has this! 

j.., SUPER! BIORHyTHMS ...... . ... 515. 
~ A sophIsticated biorhythm program with many unique 
{t fea tures. 

C1 SHORTHAND . . ... .. . .. . ............... 512. 
Use only two keys to enter any one 01 the BASIC commands 

o r keywords Saves much typing when entering 
programs. Wnllen In machme language. 
r ,,' • l!A'"C,~ 110' .1 " I"" , So· , n.· I I,'n'l'.""~ ., ... 1. ,11. 
,.n '1· , t:'''', r ,1"<1 ',"1 on •• """ /l.,"" ~ 

Send tor FREE catalog 

RION SOFTWARE ASSO. 
147 Ma in 51. Ossining. NY 10562 

uses pan of t he o r igin a l code as su b ro lltill es. 
T he re a re seve ra l o Lh cr fixes ava ilable. b UL o ne o r 
thc o the r Illusl bc used o r yo u' ll have 10 om il th e 
na rn cs , and resc L th e s l rin g po int e r a t I ~~) a lld 130 
(Dec) each Lilli e a loop o r the ROlliinc al l. ine 900 
IS rUIl . 

As is of le n th e case , this prog ram COll ce pt ca ll 
be ex tcnded int o man y o lhe r a reas. How about a 
checkbook balancer ", ith the pu rpose of" each 
check p r inted UliL a lo ll g with its num ber and 
amount ' A Clrrisun:rs card chec klist' T he lI a nr es 
ca n be a n y le ll gLil co nsistent with yo u r RAl\ I; juSL 
cha nge th e "S" spaces ",he reve r the)' 

S TART SO URCE 
CO DE 

ADDRESS o r 

¢ 3¢¢ ¢¢ 

¢1 17 
0203 NEXT LINE 

¢3 ~ LIN' 
~ J0!) NUMBER 
¢5 80

4 
TO.'N - DIM 

rJ6 4E ASC I I - N 
¢1 U - $ 
ISI5 2~ ( 
¢9 32 = 2 
0A 29 - ) 
0tl 1~ 
¢c 83 To ... - DATA 
J1IO 22 ASC I I - " 
0E 41 
0F 22 
1¢ 2C 
11 22 
12 42 
11 42 
1~ 42 
15 22 

- A 
" 
• " 

- B 
- B 
- B 

" 
16;¢ END o r LINE 
17 2A AODRtsS or 
18 if~ NEXT LINt 
19 1~ LI" 
1.1 i10 NUMB£R 
1 B 5~ ASC I I - X 
lC AS TOKEN 
10 3¢ ASC I I - Ii 

- Y 
- 1 

TOt(EN 
ASC I I - 3 

IE 3 A 
IF 59 
21i 3 1 
21 AB 
22 33 
23 3A 
2lj 5A Z 

~~ ~~ r~~~7 = 4 
21 38 - 8 
28 37 - 7 
29 e¢ END or LINE 

~32A THROUGH 03 3B 
HOLDS LIN' #3'" 

033C ¢¢ END or LIN[ 
3D ~ COOt" rOR 
3E ~ "LAST L INE " 

a p pea r. ROlI Lill cs LO add va lues of Sample Run-Entire List 

¢33 E 5~ 
3F ¢¢ 
1i0 ¢¢ 
41 ¢¢ 
42 ¢¢ 
43 £1£1 
~lj 59 

ASC II - X 
2ND CHAR 

VAL ur o r X 
I N 32 -B IT 
FLOA TING POINT 
BI NA RY 

ASC I I - Y 
- 1 44 5 '21 

6 8 VA L UE or Y1 
41 41i 
4~ £Iii 
49 ¢¢ 
4A 5~ 
4B rMl 
4c ~ 
4D 73 
4E 8¢ 
4F ¢¢ 
5¢ 4E 
5 1 8¢ 
52 13 
53 Ii¢ 
54 iiI 

§l § 
§~ Ii~ 

ASC I I - Z 
2 ND CHAR 

VALue or Z 

ASC I I - N 
TO KEN - $TRING 
7+(D I M+ l ) .4 
ALWA YS f6e 
AL ...... YS i11 
AL~' YS 0£1 
DI M. 1 
FOUR B YT£S TO 

59 00 AN .. "t RAY; S TART 
5 ~ ¢~ WIT H (LEI<4(NT ¢ 
5B £11 L'N or irA I NG 
5C £IE ADDRE SS or 
5D ¢3 $TR I NG 
5E ¢f5 AL ~' YS rMl 
'iF 03 L,. or $TRI •• 
6¢ 12 ADDR ESS or 
61 03 $TR I NG 
62 ¢Ii AL~'" ¢¢ 

0363 UNUSED RAM 

IlLlIlH..: ri c va r iabl c:-; can be easil v ;tddcd . 
I JOHN'S IN Q UIRER ROUTE 

Listing IA 

£I DATA15 
1 DATA STANroRo tr ,29¢3, 1,1,1 
2DATA"JoN£s n, 2,12 , 2,3 
1 DATA"SMI TH II, 321, 2, 1,6 
lj REM-LINES 4 THRU 73 OMITTED 
74 DATA" "¢. £1. ¢ .0 
75 DATA " " . ¢. ¢ . ¢ .0 

1. STANFORD 2903 GeO RG[TOWN Ro DAI LY & SUN 
2 . JONts 2 BARTON CT DA' l Y ONLY 

~: SMITH 32 1 BRANCH p,,([ DAILY &. S UN 
¢ 

5· 0 

Sample Run·Sunday Custome rs Only 

J OHN'S INQUIR[R ROUTE 

1 . STAHrOIllD 
3. SO.,H 

29£13 G'ORG'T O~N RD 
321 BRANC H PIKE 

DA I L Y &. SUN 
DA I L Y &. SUN 

GARAG[ 
RrAR DOOR 
UNO[R RUG 

GARAar 
UNDER RUG 
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Listing IB

200 READX:N=X:DIMN$(X),A(X),S(X),D(X)

201 DIMP(X),S1$(15)
202 GOSUB700
205 FORX=1TO9:PRINT:NEXT

210 PR1NT"Newspaper Route":PRINT
215 PR I NT"1. Print the route to printe

r":PR INT
220 PRINT"2. Print the route to screen

11: PR I NT
225 PRINT"3. Add a customer":PRINT
230 PRINT"4. Delete a customer":PRINT
240 INPUTbEnter your preterence";X2
245 ONX2GOSUB300,400,500,600
250 GOTO205
300 REM-PRINT TO PRINTER

310 POKE517.1
320 GOSUB420
330 POKE517,0
,40 RETURN
m REM-PRINT ROUTE TO SCREEN

PK PR|NT:PRINT:PRINT:PRINT

PRINTTABf15);"JoHNfs Inquirer Route

PRINTTAB(15);B
PRINT:PRINT:FORX=1TON

REM-SELECT LIST ON THIS LINE
PRINTRIGHT$(" "+STR$fX).2);B.";
PRINTTAB(4):N$(X);TAB(14);RIGHT$("

440 PRINTTAB(19);S1

445 PRINTTAB(35);D1
450 PRINTTAB(48);P1
460 X=USR(X)

470 NEXTX
400 RETURN

500 REM
510 PRINT" Add a customer":PRINT
515 |NPUTnENTER CUSTOMERfS CODE NUMBER"
;X3:PRINT
520 FORX=NTOX3+1STEP-1

S25 N$(X)=N$(X-1):A(X)=A(X-1):S(X)=S(X-
1):D(X)=D(X-1):P(X)=P(X-1)
530 X=USR(X):NEXTX
535 INPUTmEnter customer's name";N$(X3)
:PR I NT

540 INPUT"Enter house number";A(X3):PR I
NT

545 |NPUT"Enter street name code number

";S(X3):PRINT
550 INPUT"Enter delivery code number";D
(X3) : PR I NT
555 |NPUT"Enter special location code n

umber";P(X3):PRINT

560 N$(X3)=LEFT*(N$(X3)+" \8)
565 PR|NTN$(X3);A(X3);S1$(S(X3));

575 x-usr(x;
580 INPUT1Add another";|$
585 |FLEFT$(l$,1)="YnTHEN500
§90 GOTO800
600 REM-DELETE
610 PRINT:PRINT:PRINT:PRINT
620 INPUT"Enter customer's code number"
;X4

630 FORX=X4TON-1
640 N$(X)=N$(X+1):A(X)=A(X+1):S(X)=S(X+

1):D(X)=D(X+1):P(X)=P(X+1)
645 X=USR(X)
650 NEXTX
660 N4(N)="
670 A(N)=0:S(N)=0:D(N)=0:P(N)=0
680 1NPUT"Delete another";I$
685 ifleft$(i$,i)=bybthen600
690 GOTO850
700 REM-STARTUP SEQUENCE

710 FORX=1TON
720 READN$(X):READA(X):READS(X):READD(X

):READP(X)
730 NEXTX
750 S1*(1)="Georgetown Rdb:S1$(2)*"Bran

ch P.KES:S1$(3)=(tE:ssEx Ct"
755 S1$(4)=rtSoMERSET Dr":S1$(5)= Bergen

DiTiSiItej^'SALEM Dr"
760 Si4(7)="Brigham Ct":S1$(6)=bSalem C
tt1:S1$(9)="Cooper Ct"
765 Smi0)=."HuNT£RDON DRB:S1$(n)=BRiv

erton Rd1':S1$(12)="Barton Ct"
768 S1$(13)=bCarriage Wayb:S1$(14)="Mid

DLESEX DRB ,t
775 D1$(1)=bDaily & Sun":D1$(2)«"Daily
only":D1s(3)="Sun only"
780 D1$(4J-"Sat onlyb:D1$(5)=bM-F only"
:D1*(6)=bSat-Sun only"
790 P1$(1)="Garageb:P1$(2)="Carportb:P1

$(3)="Rear door"
795 Pit(4)=BlN door":P1$(5)="Mail box":

P1$(6) =('Unoer rug"
799 RETURN

800 REM-SAVE DATA - ADD CUSTOMERS

810 FORX=NTO1STEP-1
815 B=782+(x-1)»28
820 GOSUB900:X«USR(X)
825 NEXTX

830 clear:goto200
850 rem-save data - delete customers

855 b=782
860 FORX=1TON
865 GOSUB902J
§70 X=USR(X)
875 B=B+6:NEXTX
880 CLEAR:GOTO200
900 REM-SAVE DATA
905 L$=LEFT$(N$(X)+M \8)
910 Q=8:POKEB,34:B=B+1:GOSUB995:POKEB,3

4:B=B+1

915 B=B+1:L$=RIGHT$(" B+STR$(A(x)),4

"+STR$(S(X)),2)
920 Q=U:GOSUB995
925 B=B+1:L$=RIGI
930 Q=2:GOSUB995
935 B=B+1:L$=RIGHT*(" "+STR$(D(X)),t)
9^0 Q=1:GOSUB995
945 B=B+1:L*=RIGHT$(" "+STR$(P(x)),1)
950 Q*=1 :GOSUB995
955 RETURN

995 forr=1toq:pokeb,asc(mid$(l$,r,1)):b
=b+1:nextr:return

999 End

OK

Listing 3

41000 REM-GARBAGE COLLECTION F|X
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Listing I B 

2¢¢ READX:N=X:DIMN$( X),A( X),S( X),D (X) 
2¢1 DIMP( X),SI$(15) 
2¢2 GOSUB7¢¢ 
2¢5 fORX=IT09 :PRINT:NEXT 
21¢ PRINT"NEWSPAPER ROUTE":PRINT 
215 PRINT"I. PRINT THE ROUTE TO PRINTE 

R":PRINT 
22¢ PRINT"2. PRINT THE ROUTE TO SCREEN 

":PRINT 
225 PRINT"1. ADD A CUSTOMER":PRINT 
21¢ PRI NT"Ij. DELETE A CUSTOMER": PRI NT 
21j¢ INPUT"ENTER YOUA PRErERENCE n;X2 
245 ONX2GOSUB3¢¢,4¢¢,5¢¢,6¢¢ 
25¢ GOT02¢5 
3¢¢ REM-PRINT TO PRINTER 
31¢ POKE517, 1 
32¢ GOSUB42¢ 
31¢ POKE517,¢ 
11j¢ RETURN 
Ii¢¢ REM-PRINT ROUTE TO SCREEN 
4¢5 PRINT:PRINT:PRINT:PRINT 
41¢ PRINTTAB(15l ;"JOHN'S INQUIAER ROUTE 
415 PRINTTAB(15 ;"------ --------
42¢ PRINT:PRINT:fORX=ITON 
425 REM-SELECT LIST ON THIS LINE 
43¢ PRINTRIGHT$(" n+STR$( X) 2);"."; 
43~ PRINTTAB(4)4'N$( X) ;TAB(14~ ;RIGHT$(" 

+STR$(A( X)), ); 

~tt~ ~~:~~~!~~~§~;~:t~~~~~~; 
45¢ PRINTTAB~1j81 ;Pl$~p~X11 
46¢ X=USR( X) 
4~ NEXTX 
4 RETURN 
5 ¢ REM 
51¢ PRINT" ADD A CUSTOMER":PRINT 
515 INPUT"ENTER CUSTOMER'S CODE NUMBER" 

;X3:PRINT 
52¢ fORX=NTox3+1STEP-l 
525 N$( X)=N$(X-1) :A(X)=A (X-1) :S( X)=S( x-

1) :D(X)=D(X-1) :p(X)~p( X-1) 
53¢ X=USR( X) :NExTX 
535 INPUT"ENTER CUSTOMER'S NAME";N$( X3) 

:PRINT 
54¢ INPUT"ENTER HOUSE NUMSER" ;A(X3):PRI 

NT 
545 INPUT"EN TER STREET NAME CODE NUMSER 

";S( X3) :PRINT 
55¢ INPUT"ENTER DELivERY CODE NUMSEA";D 

(X3):PRINT 
555 INPUT"ENTER SPECIAL LOCATION CODE N 

UMSER" ;p( X3) : PRI NT 
56¢ N$(X3)=LEfT$(N$( X3)+" ",8) 
565 PRINTN$( x3) ;A(x3) ;SI$(S(x3)) ;Dl$(D( 

x3)) ;Pl$(p(x3)) 
515. XzUSR\ X) 
5~ INPUT'ADD ANOTHER";I$ 
585 IfLEfT$(I$,1)="Y"THEN5¢¢ 
5913 GOT08¢¢ 
6¢¢ REM-DELETE 
61¢ PRINT:PRINT:PRINT:PRINT 
62¢ INPUT"ENTER CUSTOMER'S CODE NUMSER" 

;x4 
61¢ fORX=x4TON-l 
61i¢ N$( X) =N$( X+l) :A( X)=A( X+l) :S( X)=S( X+ 

1) : D(X) =D( X+1) : PIX) =p( x+1) 
645 X=USR( X) 
65¢ NEXTX 
66¢ N$(N)=" " 
61¢ A(N)=¢:S(N)=¢:D(N)=¢:P(N)z¢ 
68¢ INPUT"DELETE ANOTH[R";I$ 
685 IfLEfT$(I$,l)="Y"THEN6¢¢ 
69¢ GOT08s¢ 
7¢¢ REM-STARTUP SEQUENCE 
71¢ fORX=1TON 
72¢ READN$(X) :READA(X) :READS(X):READD(X 

):READP(X) 
73¢ NEXTX 
75¢ Slt(I)-"G[ORG[TOWN RD":SI$(2)-"BRAN 

CH PIK[ :SI$~3)="ESS[X CT" 
75~ SI!~4i= SOMERSET DR":SI$(5)="B[AGEN 
DR :SI 6 ="SALEH DR" 
J6¢ SI 7 -"BRIGHAM CT":SI$(B)z"SAL[H C 

T :SI$(9)= COOPER CT" 
765 sap¢) ."HUNT£RDON DR" :SI$(I1) c"RIV 

[ATON RD' :SI $~ 12) ="BARTON CT" 
768 SI$(13)= CAARIAGE WAY":SI$(14) ="MID 

DL [srx DR" 
775 Dl$fl)Z"DAILT & SUN" : Dl$(2)="DAILY 

ONLT":Dl (3)="SUN ONLT" 
78¢ 01$ 4)="SAT ONLY":Dl$(5)-"M-f ONLT" 

:01$(6)- SAT-SUN ONLY" 
79¢ Pl$(I)="GARAG[":Pl$(2)-"CARPORT":Pl 

$(3)="REAR DOOR" 
795 Plt,(4)="IN DOOR":Pl$(5)="MAIL BOX": 

Pl$(6)z'UNDER RUG" 

i RETURN 
REM-SAVE DATA - ADD CUSTOMERS 

8 5 Bc7B2 
81¢ fORX=NTOlSTEP-l 
815 B=782+(X-l)*28 
82¢ GOSUB9¢¢:X- USR(X) 
825 NEXTX 
83¢ CLEAR:GOT02¢¢ 
§5¢ REM-SAVE DATA - DELETE CUSTOMERS 
655 B=782 
86¢ fOR X=1TON 
865 GOSUB9¢¢ 
87¢ X=USR(X) 
615 B=B+6: NEXTX 
8813 CLEAR:GOT02¢¢ 
9¢¢ REM-SA VE DATA 
9¢5 L$=LEfT$(N$(X)+" ",8) 
9 1¢ Q=8 :POKEB,34:B=B+l:GOSUB995:POKEB,3 

4:B=B+l 

) 
915 B=B+l :L$=RIGHT$(" "+STR$(A( X)),4 

92¢ Q-4:GOSUB995 
925 B=B+l:L$=RIGHT$(" 
93¢ Q=2:GOSUB995 

"+STR$(S( X)),2) 

"+STR$(D(X)), 1) 915 B=B+ 1 : L$=R I GHT$ (" 
91j¢ Q=1 :GOSUB995 
91i5 B=B+l:L$=RIGHT$(" "+STR$(P(X)),1) 
95¢ Q=I:GOSUB995 
955 RETURN 
995 fORR=ITOQ:POKEB,ASC(MID$(L$,R,I)):B 

=B+l:NEXTR:RETURN 
999 END 

OK 

Li sting 3 

41¢¢¢ REM-GARBAGE COLLECTION fiX 
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U10
Hi0
H0

(533+X) :POKE5H6+X,Y
NEXTX

FORX=0TOH6
Y-PEEK(U5596+X):POKE696+X,Y
NEXTX

POKE6i3,H:POKE699,2:POKE700,2U
POKE629J77:POKE630,2

41100 POKE686,76:POKE6y7f211:POKE688,177
1*1110 POKE689,166 :Poke690, 157
1*1120 POKE691,208:POKE692,3
1*1130 POKE6q3,76:POKE694,i9
Hi life POKE7H3,38:POKE74l*,2

ok
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MATHEMATICS, BASIC SKILLS

EXPLICITLY PRODUCED EXERCISES IN ARITHMETIC

For use with *PET/2040 Disk Drive/2022 or 2023 Printer

Computer programs designed for use by the classroom teacher as a primary

source of exercises in mathematics, basic skills. Through simple question and

answer, and with the use of only one computer system, a teacher may satisfy

all individualized, in-class and homework requirements for drill in arithe-

metic. Students work directly upon exercise sheets. Difficulty level is easily

adjustable. Answers are always provided. 23 programs included, covering

integers, decimals, fractions, percent and much more.

ON DISK $99.99

ALGEBRA

EXPLICITLY PRODUCED EXERCISES IN ALGEBRA

Sixteen programs in linear and fractional equations, simultaneous equations,

quadratics, signed and complex numbe; arithmetic.

ON DISK $99.99

(Arizona residents, please add 4% sales tax.)

Please add $1.50 for postage and handling.

T'AIDE SOFTWARE COMPANY

P.O. BOX 65

EL MIRAGE, ARIZONA 85335
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•PET b t tridemirli of Commodore Buiinni Machine!. Inc.

Voracious

Butterfly
John Wright

Ottawa, Canada

The name came after seeing the program run.

Voracious Butterfly was originally just a first

exercise in using peeks, pokes and graphics, and as

a visual check on how random is RND.

Display

A 24 x 24 section of the screen is filled with G187,

the mini chequerhoard, and G43, + , moves around

one square at a time in a random direction. Each

time it lands on a new square it 'eats' the G187 and

replaces it with a G32 (Blank), G42 (*) or a character.

When all the characters are displayed, the end

routine pokes in another word and strips out the

remaining G 187s. A counter at the bottom of the

screen increments by 100 every 100 steps.

Program

The program has 6 modules and a main line. The

subroutines at 300, 500 and 1100 are called once

each and could have been written in the main line.

Conversely L70 to LI50 could have been another

module.

SUB 250 converts from X, Y coordinates to a

POKE address.

SUB 300 to 480 reads in the word whic h is used in

the end routine, puts 32 in all locations of the MA

matrix to POKE blanks, replaces some of those 32s

by 42s to sprinkle stars in the top and bottom

thirds of the screen, and zeros counters.

SUB 500 to 560 reads character data into MA and

puts a 1 in MB corresponding to each character

in MA.

L70 to 155 picks the start point for the Butterfly

and POKEs two zeros for the counter.

SUB 800 to 960 takes 100 steps. On each step the

contents of MA are poked to the screen location,

the contents of MB are added to TT (MB is 0

unless there is a display character in which case MB

(X,Y) is I. It is then reset to 0).

L840 checks conditions for a normal exit.

L860, 870 give the next step in the walk, with equal

probability of staying still or moving to any of the

eight adjacent squares.

L900, 910 stop the Butterfly from going offscreen.

Using SGN allows it to be done with one statement

instead of separate IFs for Oand 25. If 1 lie Butterfly

goes off left, it reappears right as though there is a

wrap-around. Similarly for top and bottom.

SUB 1000 to 1090 adjusts the base of the random

number by incrementing the original input. This
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~1¢1¢ POKE",34:POKEI2,2 
~1¢2¢ FORX-¢TOI39 
41¢3¢ Y~PEEK(~53B3+X) :POKE546+x,Y 
41¢4¢ NEXTX 
~1¢5¢ FORX~¢TO~6 
4106¢ Y.PEEK(45596+x) :POKE696+x,Y 
41¢I¢ NEXTX 
41¢8¢ POKE613,4:POKE699,2:POKE7¢¢,2~ 
~1¢9¢ POKE622,177:POKt63¢,2 
411~ POKE6B6,76:POKE6B7,211:POKE688,177 
4111¢ POKE6Bg,166:POKE69¢,157 
4112¢ POKE691,2~IPOKE692,3 
4113¢ POKE693,76:POKE694,19:POKE695,17B 
41140 POKE743,3B:POKE744,2 

OK © 
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EXPLICITLY PRODUCED EXERCISES IN ARITHMETIC 

For use with ·PET 12040 Disk Drive/2022 or 2023 Printer 

Computer programs designtd for use by the dlSsroom Ielcher as I primary 
source of exercises in mathern.titS, basic skills. Through sim ple question and 
answer, and with the use of only one computer system, I teacher may satisfy 
all individualized, in-class and homework requirements for drill in .tithe­
metic. Students work directly upon exercise sheets. Difficulty level is easily 
.djustJble. Answers are always provided. 23 programs included, covering 
inb!gers, decimals, fractions, percent and much more. 

ON DISK $99,99 

ALGEBRA 
EXPLICITLY PRODUCED (XEROSES IN ALGEBRA 

Sixb!en progr.ms in linear and fractional equations, simultaneous equations, 
quadratics, signed and complex number arithmetic. 

ON DISK $99.99 
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Voracious 
Bufferfly 
John Wright 
Ottowa, Canada 
The name came afte r seeing the program run . 
Voracious Butterfl y was originally just a first 
exercise in using peeks, pokes and graphics, and as 
a visual check a n how random is R D. 

Display 
A 24 x 24 section of the screen is fill ed with G 187, 
the mini chequerboard , and G43, +, moves aro und 
one square at a time in a random direction . Each 
time it lands on a new square it 'eats' the G 187 and 
replaces it with a G32 (Blank), G42 (*) or a cha racter. 
When all the characters are displayed , the end 
routine pokes in anolher ward and slrips oul the 
remaining G 187s. A counte r allhe bOllom o f the 
screen incremel1ls by 100 every 100 sleps. 

Program 
The program has 6 mod ules and a main line. T he 
subroulines at 300, 500 and 11 00 are ca lled once 
each and could have been wrillen in the main line, 
Conversely L 70 LO L 150 could have been another 
module. 
SUB 250 conve rts from X, V coordinales LO a 
POKE address, 
SUB 300 to 480 reads in the word which is used in 
the end routine, puts 32 in a ll locations o f the MA 
matrix LO POKE blanks, re places some of those 32s 
by 42s to sprinkle slars in the LO p and bOlLOm 
thirds of the screen, and ze ros COul1le rs, 
SUB 500 to 560 reads character dala inLO MA and 
puts a I in MB corresponding LO each character 
inMA. 
L 70 to 155 picks the start poil1l for the Ihlllerfly 
and POKEs twa ze ros for the counter. 
SUB 800 to 960 lakes 100 steps. On each step lhe 
contents of MA are poked LO the screen location , 
the cOl1le l1ls of MB are added to TT (MB is 0 
unless there is a display cha racle r in wh ich case MB 
(X,V) is I. It is then reselLO 0). 
L840 checks conditions for a normal exit. 
L860, 870 give the next slep in the walk, with equal 
probability of Slaying still o r moving LO any of lhe 
eight adjacel1l squares. 
L900, 910 SLOp the Butte rfl y fro m going o ff screen , 
Using SGN allows it to be dane with one statement 
instead of separate IFs for 0 and 25. I fl he BUllerfly 
goes off left, it reappea rs right as though lhere is a 
wrap·around. Simila rl y fo r top and bOllom. 
SUB 1000 to 1090 adjusts the base of the random 
number by incrementing the original input. This 



OSI AARDVARK

NOWMEANS BUSINESS!

OSI

WORD PROCESSING THE EASY WAY-

WITHMAXI-PROS

This is a line-oriented word processor de

signed for the office that doesn't want to send

every new girl out for training in how to type a

letter.

It has automatic right and left margin justi
fication and lets you vary the width and margins

during printing. It has automatic pagination and

automatic page numbering. It will print any text

single, double or triple spaced and has text cen

tering commands. It will make any number of

multiple copies or chain files together to print an

entire disk of data at one time.

MAXI-PROS has both global and line edit

capability and the polled keyboard versions

contain a corrected keyboard routine that make

the OSI keyboard decode as a standard type

writer keyboard.

MAXI-PROS also has sophisticated file

capabibilities. It can access a file for names and

addresses, stop for inputs, and print form letters.

It has file merging capabilities so that it can store

and combine paragraphs and pages in any order.

Best of all, it is in BASIC (0S65D 51/4" or

8" disk) so that it can be easily adapted to any

printer or printing job and so that it can be sold

for a measly price.

MAXI-PROS -S39.95

THE EDSONPACK

ALL MACHINE CODE GAMES

FOR THE 8K C1P

INTERCEPTOR -You man a fast interceptor

protecting your cities from Hordes of Yukky

Invaders. A pair of automatic cannon help out,

but the action speeds up with each incoming

wave. It's action, action everywhere. Lots of

excitement! $14.95

MONSTER MAZE - An Arcade style action

game where you run a maze devouring monsters

as you go. If one sees you first, you become
lunch meat. Easy enough for the kids to learn,

and challenging enough to keep daddy happy.

312.95

COLLIDE — Fast-paced lane-switching excite

ment as you pick up points avoiding the jam

car. If you succeed, we'll add more cars. The

assembler code provides fast graphics and smooth

action. S9.95

SPECIAL DEAL-THE ENTIRE EDSON PACK-

ALL THREE GAMES FOR S29.95

THEAARDVARKJOURNAL

FOR OSI USERS - This is a bi-monthly

tutorial journal running only articles about OSI

systems. Every issue contains programs custom

ized for OSI, tutorials on how to use and modify

the system, and reviews of OSI related products.

In the last two years we have run articles like

these!

1) A tutorial on Machine Code for BASIC

programmers.

2) Complete listings of two word processors

for BASIC IN ROM machines.

3) Moving the Directory off track 12.

4) Listings for 20 game programs for the OSI.

5} How to write high speed BASIC — and

lots more —

Vol. 1 (1980) 6 back issues - S9.00
Vol. 2 (1981) 2 back issues and subscription for

4 additional issues -S9.00.

ACCOUNTS RECEIVABLE - This program

will handle up to 420 open accounts. It will age

accounts, print invoices (including payment

reminders) and give account totals. It can add

automatic interest charges and warnings on late

accounts, and can automatically provide and cal

culate volume discounts.

24K and 0S65D required, dual disks recom

mended. Specify system.

Accounts Receivable. $99.95

*•• SPECIAL DEAL - NO LESS! " • ■

A complete business package for OSI small

systems - (C1, C2, C4 or C8). Includes MAXI-

PROS, GENERAL LEDGER, INVENTORY,

PAYROLL AND ACCOUNTS RECEIVABLE -

ALL THE PROGRAMS THE SMALL BUSI

NESS MAN NEEDS. $299.95

P.S. We're so confident of the quality of these

programs that the documentation contains the

programmer's home phone number!

SUPERDISK II

This disk contains a new BEXEC* that boots

up with a numbered directory and which allows

creation, deletion and renaming of files without

calling other programs. It also contains a slight
modification to BASIC to allow 14 character

file names.

The disk contains a disk manager that con

tains a disk packer, a hex/dec calculator and

several other utilities.

It also has a full screen editor (in machine

code on C2P/C4)) that makes corrections a snap.

We'll also toss in renumbering and program

search programs - and sell the whole thing for —

SUPERDISK II $29.95 < 5 1/4") $34.95(8").

ANDFUN,

TOO!

BOOKKEEPING THE EASY WAY

-WITH BUSINESS I

Our business package 1 is a set of programs

designed for the small businessman who does not

have and does not need a full time accountant

on his payroll.

This package is built around a GENERAL
LEDGER program which records all transactions

and which provides monthly, quarterly, annual,

and year-to-date PROF IT AND LOSS statements.

GENERAL LEDGER also provides for cash

account balancing, provides a BALANCE SHEET

and has modules for DEPRECIATION and

LOAN ACCOUNT computation.

GENERAL LEDGER (and MODULES) $129.95.

PAYROLL is designed to interface with the
GENERAL LEDGER. It will handle annual

records on 30 employees with as many as 6

deductions per employee.

PAYROLL- $49.95.

INVENTORY is also designed to interface with

the general ledger. This one will provide instant

information on suppliers, initial cost and current

value of your inventory. It also keeps track of the

order points and date of last shipment.

INVENTORY- $59.95.

GAMES FOR ALL SYSTEMS

GALAXIAN - 4K - One of the fastest and finest

arcade games ever written for the OSI, this one
features rows of hard-hitting evasive dogfighting

aliens thirsty for your blood. For those who

loved (and tired of) Alien Invaders. Specify

system — A bargain at $9.95

MINOS - 8K - - Features amazing 3D graphics.

You see a maze from the top, the screen blanks,

and when it clears, you are in the maze at ground

level finding your way through on foot. Realistic
enough to cause claustrophobia. — $12.95

NEW- NEW- NEW

LABYRINTH - 8K - This has a display back

ground similar to MINOS as the action takes

place in a realistic maze seen from ground level.

This is, however, a real time monster hunt as you

track down and shoot mobile monsters on foot.

Checking out and testing this one was the most

fun I've had in years! - $13.95.

TIME TREK - 8K ■ Real Time and Real graphics

Trek. See your torpedoes hit and watch your

instruments work in real time. No more un

realistic scrolling displays! - S9.95

SUPPORT ROMS FOR BASIC IN ROM MA

CHINES - C1S/C2S. This ROM 3dds line edit
functions, software selectable scroll windows,

bell support, choice of OSI or standard keyboard

routines, two callable screen clears, and software

support for 32-64 characters per line video.

Has one character command to switch mode!

2 C1P from 24 to 48 character line. When in

stalled in C2 or C4 (C2S) requires installation

of additional chip. C1P requires only a jumper

change. - $39.95

C1E/C2E similar to above but with extended

machine code monitor. — $59.95

OSI

Please specify system on all orders

This is only a partial listing of what we have to offer. We now offer over 100 programs, data sheets, ROMS, and boards

for OSI systems. Our $1.00 catalog lists it all and contains free program listings and programming hints to boot.

AARDVARK TECHNICAL SERVICES, LTD.

2352 S. Commerce, Walled Lake, Ml 48088

(313)669-3110 OSI

OSI AARDVARK OSI 
NOW MEANS BUSINESS! 

WORD PROCESSING THE EASY WAY ­
WITH MAX I·PROS 

This is a line-oriented word processor de­
signed for the office that doesn't want to send 
every new girl out for training in how to type a 
letter. 

It has automatic right and left margin justi· 
fication and lets you vary the width and margins 
during printing. It has automatic pagination and 
automatic page numbering. It will print any text 
single, double or triple spaced and has text cen· 
tering commands. It w i ll make any number of 
multiple copies or ctiain f iles together to print an 
entire disk of data at one time. 

MAXI·PROS has both global and line edit 
capability and the polled keyboard versions 
contain a corrected keyboard routine that make 
the OSI keyboard decode as a standard type­
writer keyboard. 

MAX I·PROS also has sophisticated file 
capabibilities. It can access a file for names and 
addresses, stop for inputs, and print form letters. 
It has file merging capabilities so that it cal"l store 
and combine paragraphs and pages in any order. 

Best of all, it is in BASIC (OS65D 5 1/4 " or 
8" disk) so that it can be easily adapted to any 
printer or printing job and so that it can be sold 
for a measly price. 
MAX I·PROS - $39.95 

TH E EDSON PAC K 
ALL MACHIN E CODE GAMES 

FOR THE BK C1P 
INTERCEPTOR - You man a fast interceptor 
protecting you r cities from Hordes of Yukky 
Invaders. A pair of automatic cannon help out , 
but the action speeds up with each incoming 
wave. It's action, action everywhere. Lots of 
e)(citement! 5 14.95 

MONSTER MAZ E - An Arcade stvle action 
game where you run a maze devo ur ing monsters 
as you go. If one sees you first, you become 
lunch meat. Easy enough for the kids to learn, 
and challenging enough to keep daddy happy. 
S12.95 

COLLIDE - Fast ·paced lane ·switching e)(cite­
ment as you pick up points avoiding the jam 
car. If you succeed, we'JI add more cars. The 
assembler code provides fast graphics and smooth 
action. 59.95 
SPECIAL DEAL- THE ENTIRE EDSON PACK­

ALL THREE GAMES FOR S29.95 

THE AARDVARK JOURNAL 

FOR OSI USERS - This is a bi-monthlY 
tu torial journal running only articles about 051 
systems. Every issue contains programs custom· 
ized for OS I, tutorials on how to use and modify 
the system, and reviews of 051 related products. 
In the last two years we have run articles like 
these I 

1) A tutorial on Machine Code for BAS IC 
programmers. 

2) Complete list ings of two word processors 
fo r BASIC IN ROM machines. 

3) Moving the Directory off track 12. 
4 ) list ings for 20 game programs for the 051. 
5) How to write high speed BAS IC - and 

lots more -
Vol. 1 (1980) 6 back issues· 59.00 
Vo l. 2 (1981) 2 back issues and subscription for 
4 additional issues· S9.00. 

ACCOUNTS RECEIVABLE - This program 
will handle up to 420 open accounts. It will age 
accounts. p rint invoices (i ncluding payment 
reminders) and give acco unt totals. It can add 
au tomatic interest charges and warnings on late 
accounts. and can automatically provide and cal­
culate volume discounts . 

24K and 05650 requ ired. dual disks recom­
mended. Specify system. 
Accounts Receivable. 599.95 

••• SPECIAL DEAL - NO LESS I •• • 

A complete business package for OSI small 
systems - (C l . C2, C4 o r C8L Includes MAX I­
PROS. GEN ERA L LEDGER. INV ENTORY. 
PAYRO LL AND ACCOUN TS RECE IVAB L E -
A L L THE PROGRAMS T HE SMALL BUSI· 
NESS MAN NEEOS. S299.95 

P.S. We're so confident of the quality of these 
programs that the documentation contains the 
programmer's home phone number! 

SUPERDISK II 
This disk contains a new BEXEC· that boots 

up with a numbered directory and which allows 
creation, deletion and renaming of files without 
calling other programs. It also contains a slight 
modification to BASIC to allow 14 character 
file names. 

The disk contains a disk manager that con­
tains a disk packer, a he)( /dec calculator and 
several other ut il ities. 

It also has a full sc reen ed itor (in machine 
code o n C2P/C4)) that makes corrections a snap. 
We'll also toss in renumbering and program 
search programs - and sell the whole thing for -
SUPERO ISK II S29.95 I 5 1/4") S34 .95 IS"). 

ANDFUN, 
TOO! 

BOOKKEEPING THE EASY WAY 
- WITH BUSINESS I 

Our business package 1 is a set of p rogram s 
designed for the sma ll b usinessman who d oes not 
have and d oes not need a fu ll time accountant 
on h is payroll. 

Th is package is built around a GENERAL 
LEDGER program wh ich records all transactions 
and which provides monthly, quarterly, ann ual, 
and year-to-date PR OF IT AND LOSS statements. 
G ENERAL LEDGE R also p rovides for cas h 
accou nt ba lanCing, p rovides a BA LANC E SHEET 
and has modules for DE PREC IATION and 
LOAN ACCOUNT computation . 
GEN ERA L L EDGE R land MODU LES) S129 .95. 

PAYROLL is designed to interface with the 
GENERAL LEDGER . It will handle ann ual 
records on 30 employees with as many as 6 
deductions per employee. 
PAYRO L L· 549 .95. 

INVENTOR Y is also designed to interface wit h 
the general ledger. This one will provide instant 
information on suppliers, initial cost and cu rrent 
value of your inventory. It also keeps track of the 
order points and date of last shipment. 
INV ENTORY · S59.95. 

GAMES FDR ALL SYSTEMS 
GALA XIAN . 4K . One of the fastest and finest 
arcade games ever written for the OS I. th is one 
features rows of hard·hitting evasive dogf ighting 
aliens thirstY for your blood . For those who 
loved (and tired of) Alien Invaders. Specify 
system - A bargain at $9.95 

MINOS - 8K - - Features amazing 3D graphics. 
You see a maze from the toP. the screen b lanks. 
and when it clears. you are in the maze at ground 
level finding your way through on foot. Realistic 
enough to cause claustrophobia. - 5 12 .9 5 

NEW - NEW - NEW 

LABYRINTH · 8K - This has a display back­
ground simitar to MINOS as the action takes 
place in a realistic maze seen from ground level. 
This is, however, a real time monster hu nt as you 
track d own and shoot mobile monsters on foot. 
Checking out and testing this one was the most 
fun I've had in yearsl- 5 13 .95. 

TIME TREK - 8K - Real Time and Real graph ics 
Trek. See your torpedoes h it and watch yo ur 
instruments work in real time. No mo re un ­
realistic scrolling d isplays! - S9.9 5 

SUPPORT ROMS FOR BASIC IN ROM MA­
CHINES - Cl S/C2S . This ROM adds line edit 
functions, software selectable scroll wi ndows, 
belt support, choice of OS t or standard keyboard 
routines. two ca llable screen clears, and software 
support for 32-64 characters per line video. 
Has one character command to switch model 
2 C1 P from 24 to 48 character li ne. When in· 
stalled in C2 or C4 (C2SI requires installation 
of additional chip. C1P requires only a jumper 
change. - 5 39.95 
C1 E/C2E sim ilar to above but with extended 
machi ne code monitor. - $ 59.95 

Please specify system on all orders 

~ 
OSI 

This is o nly a part ial listing of what we have to offe r. We now o ffe r over 100 p rograms. d ata shee ts , ROMS . and boards 
for OS I systems. Our S l .00 ca talog li sts it a ll and con tains f ree p rogram listi n gs and programm ing hints to boot . 

AARDVARK TECHNICAL SERVICES, LTD. 
2352 S. Commerce, Walled Lake, MI48088 

(313) 669-3110 
-OSI 
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was done to disturb any patterns. It also sets up an

exit if the program runs too long and the Butterfly

tires, and increments the display counter.

SUB 1100 to 1180 is the end routine. It POKES

the top word and clears out the remaining G187s.

L170, 470, 530 and 840 could be changed to the

handwritten version to make the display part

easier to change.

Changing the Randomness

The original version did not have the routine at

L1000, the Q loop at L800 and instead of wrap

around at L900 and 910 it had fold-back. This can

be simulated by:

1030 REM DUMMY LINE

900 IF X = 0 OR X= 25 THEN X = X-SX

910IFY = 0ORY = 25THENY= Y-SY

This version did not always work. On one occasion

it ran for about 35 minutes and left two sizeable

areas of the screen untouched.

Presumably the random number generator

settled into a pattern, so to disturb this the 1000

routine was introduced, changing the base after

100 steps.

Variations

The listing includes many REM statements which

can be omitted, and most statements are 1 to a line

so compaction is possible.

Apart from 'wrap-around X and fold-back Y'

(which I have left in my archive version) or

vice-versa, the variations are in the display

capability.

If you are on familiar terms with him,

300 IB = 5

3000 82,79,78,78,89

may be acceptable.

If you change the main display data, you

should use the handwritten version of LI 70, 470,

530 and 840 or recalculate. Remember that the

display goes in bottom first, top last.

There is no reason why the display should not

be a picture or a pattern. In this case the 'top' word

may be better placed at the bottom by:

1100 Y = I

It would be easier to have the display data as

characters and blanks. They would then be read in

by string variables and converted.

45 BL$ ="24 spaces"

300 READA$

305 FOR I = I TO LEN(A$):TW(I) = ASC(MID$

(A$,I,1)):NEXTI

505 READA$:A$ = LEFT$(A$ + BL$,24)

520 MA(X,Y) = ASC(MID$(A$,X,1))

3010 DATA "ABC etc.

Use the " in the data statement if there are leading

blanks.

Side Benefits

The program is a good conditioner for a flabby

waist. Judicious use of body English may guide the

Butterfly to uneaten squares.

1 Kt$ UUKHumjs BUTTERFLY

i(i (?Fn JOHN WRIGHT

15 DIH Hfl(24i24)jHS<24*24)

20 SEN 'RRNIiuH MRLJC BEHONSTRRTiON

3D TNPiJTaRftND0n NUMBER"«MR;RN=NR

40 00=54116:REH THIS IS FOR £00 BORRD

51} GO SUB 3 00

£0 GOSUE500

75 REM PICK STfiRT POINT

8(! J=INT(570*RHlKRH))+i

9fl >!=INT(.I/24m

lliii V = J - 2 4 * < N -1 >

110 GOSU1250

120 P0KEZs43

140 REH PROSE THEN REHOME *

150 FOR ■J=lTOiO0;i=J;NEKTJ

155 PGK£G0+6j48:P6KEQ0+7i48

169 GOSUB8D0

170 IFTT=61THEN200 iftt=ch...

180 GOSUBiOOG

190 IFCTO-lTHENibO

200 GOSOBiiflfl

210 IFCT=-iTNENPRINTiE>;HHUSTEIi BUTTERFLY11

220 END

247 REH

248 REH

249 REH SCREEN POSITION FOR <<<Y

250 Z=0Q-32*Y+X

260 RETURN

296 REN

297 REN

298 REH INPUT DISPLRt HflTRIX
299 REH TOP word

300 EB=6

305 FGRI=iTQIB:RE8BTHU);NEXTI
310 REH BLfiNK SCREEN?INPUT BISPLRYi SET UP

COUNTER NRTRIX

315 F0RXslT03ft;PRIHT;NEKTX
317 POKEuO+l<3?;REH ERfiSE CURSOR

320 FQRX-1T024

330 F0RZi=iT03

340 FORZ2=1TO8

350 V=y*<7i-1>+72

3 b0 G D SUB? 5 0

370 P0KEZ? i8?

380 HR(KjY)s32

390 REH STRRS NT TOP hND BOTTOM

400 IFZi=2THEH420

410

420

430 NEK2?Z1jK

460 reh zero counters

47fi TT=OlCT=fl i en* o
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was done to disturb any patterns. It also sets up an 
exit if the program runs too long and the Butterfly 
tires, and increments the display counter. 
SUB 1100 to 1180 is the end routine. It POKES 
the top word and clears out the remaining G 187s. 
L170, 470, 530 and 840 cou ld be changed to the 
handwritten version to make the display part 
easier to change. 

Changing the Randomness 
The original version did not have the routine at 
L I 000, the Q loop at L800 and instead of wrap­
around at L900 and 9 I 0 it had fold-back. This can 
be simulated by: 

1030 REM DUMMY LINE 
900 IFX:O OR X:25THEN X:X-SX 
910 IFY:OOR Y:25 T HEN Y:Y-SY 

This version did not a lways work. On one occasion 
it ran for about 35 minutes and left two sizeable 
areas of the screen un touched. 

Presumably the random number generator 
settled into a pattern , so to disturb this the 1000 
routine was introduced, changing the base after 
100 steps. 

Variations 
The listing includes many REM statements which 
can be omitted, and most statements are I to a li ne 
so compaction is possible. 

Apart from 'wrap-around X and fold-back Y' 
(which I have left in my archive version) or 
vice-versa, the variations are in the display 
capability. 

If you are on familiar terms with him , 
300lB : 5 

300082,79,78,78,89 

may be acceptable. 
If you change the main display data, you 

should use the handwritten version of L170, 470, 
530 and 840 or recalculate . Remember that the 
display goes in bottom first, top last. 

There is no reason why the display should not 
be a picture or a pattern. In this case the 'top' word 
may be better placed at the boltom by: 

1100 Y : I 

It would be easier to have the display data as 
characte rs and blanks. They would then be read in 
by string variables and converted. 

45 BL$:;" 24 spaces" 
300 READA$ 
305 FOR I: I TO LEN(A$):TW(I): ASC(MID$ 

(A$,I, I )):NEXT I 
505 READ A$ :A$: LEIT$(A$ + BL$,24) 
520 MA(X,Y): ASC(MID$(A$,X,I)) 

30 10 DATA " ABC etc. 

Use the" in the data statement if there are leading 
blanks. 

Side Benefits 
The program is a good conditione r for a flabby 
waist. Judicious use of body English may guide the 
Butterfly to uneaten squares. 

1 RE~ uuRRC! uU~ BUTTERFL Y 
10 ~EM JOHN MRI6HT 
15 II~ ~A(2 ., 24),~B(2',2') 

20 ~ t" 'RANIIOM wALK' ilErlOfiSTPATIOH 
38 INPUT'RANDO~ NU~BER';~R:RN = HR 

48 00 =54116:RE~ THIS IS FOR 600 BO ARD 
50 00:3U8300 
60 60SU8500 
70 RE~ PICK STRR T POINT 
88 J=IHT( 570*R ND(RN») +1 
98 X=INT (J/ 24)+1 
1(10 ,!, =.J-24:i1 (g - i ) 
ilO 60SUB250 
12(1 PO~: EZ,43 

140 RE~ PAUSE THEN REMOUE + 
151) FOR ·J=iTOIOO: I=,I:NE;.:T,1 
155 POKEOO +6~ 48:POKEOO+7~4B 

If.O 009UB800 
178 IFTT=61lHEN200 IF TT:CH ... 

180 60SUB1000 
190 IFCT (I -I THEN160 
200 60SUB110 0 
210 IFCT= -iTHEHP RINT'EXHAUSTED BUTTER FL Y' 
220 ENII 
24? REM 
248 REM 
249 RE" SCR EE N POSiTION FOR X,Y 
251) Z=O O- :32*Y+ X 
260 RETURf! 
296 REM 
297 REM 
298 RE" INPUT DISPLRY MRTRI X 
299 REM TOP NORD 
31)1) IB=6 
305 FOR j = lTOIB:READT~(I):NE X TI 
:310 REH BLRNK SeREEN, INPUT !I(SPLAY, :,;0 UP 

COUNTER ~IRTRIX 

315 FORK=lT030:PRINT:NEKTX 
317 POKEOO+l . 32:REH ERASE CURSOR 
320 FORi:=n024 
:3:30 FORZi =iT03 
340 FORZ 2=1l08 
350 Y=B* <Z1-i)+Z2 
360 GOSUB2S0 
370 f'OKEZ,187 
380 ~HO: , n =32 
390 R E ~ STARS AT TOP AND BOTTOM 
400 IFZ1 = 2THE~420 
418 IFRNB ( RN) ( ,15THEN~A (K , Y) = 42 
420 MB( :1 ' !') =0 
430 NE !:T Z2, Zl , :'; 
460 RE" ZERO COUNTERS 
470 TT =u:CT=O : eli s 0 
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430 RETURN

49? REH

*98 REH

i'3'1 REH RERIi IN BRTfl

508 FOR V=liT0i5

510 F0RK=iT023

520 REhDHR(H?V)

530 IFHft<X5V>< >32 THEN HB(>i<Y)=i 1:CH

540 SEXTXjY

560 RETURN

797 REH

798 REH

799 REH i00 STEPS IN RfiNBOS HflLK

806 FOR Q=iT010U

810 TT=TT+NE();?V)

820 HB(a!iV) = 0

830 POKEZ'HfKXsY)

840 IFTTs6iTHEHS60 iftt=ch...

850 REh NEH PLflCE FOR ♦

860 S*=INT(3*RNIKRN)>-i'REH GIUES+IjGj-1

370 SV=INT<3*RNIKRN)>-i'REn DITTO

830 K=)I+SK

890 t=Y+SV

900 lF^=(fUR^=25THENK=K-24*S6N(SK):REH TRY

= :,!HENK=K-$;<

910 IFY=0ORY=25THENY=t-24*SGN(ST):REH TRY

,,,THENV=Y-S V

920 GOSU1258

930 P0KEZj43

950 NEKT&

96@ RETURN

997 REH

998 REH

999 REH HBJIiS! BfiSE OF RftHBOH NUMBER

1000 CT=CT+i

1010 IFCT=i0OTHENCT=-1\ GOTO!070

1020 NR=HR■*-i

1030 RN=NR

1040 fiC=INT(CT''10>+48

1856 IF RC=4yTHEN1070

1060 P0KE00*4*8C

1070 flC=CT-iB*flC+528

1880 POKEOO+5? HC

1090 RETURN

1097 REH

1098 REH

1099 REH END ROUTINE

1100 V=17

liifl FORX=iTQIB

1120 G0SUB 250

1130 POKEZ»TH<K>

1140 NEKTK

1150 F0RZ=00-776T000

116(1

1179

1130

3000

3010

3020

3030

304-0

3050

3060

3070

3080

3090

3100

1F^EEK< Z) =lS7TH£NP0i|-

RETURN

BhTB 82*?9j78t65j76)

BflTR 82j32i82j32j€9j

BhTh 32<?i?71?32«55?

6 8

3i

32 j

3 2 *

65?

78?

65?

FiHlH H

BftTfi 8

IihTh 7

UH | H H

liHlfi 3

5 -5 i « 0 i 5 -3 fi » B3 J

< 3 2 ? 71?32? 65?

y 3 2«3 2 * 3 2 ? 6 9 ? 6! ■ : ■

? 3 2 ? 3 2 ? 3 2 ? h 5 ?

,32j32j32*63i

i 'A 21 ? 1«3 2 * 65 j

2?

32?

&0i

■'j '>.

h Ti i .-I / »

78?

65?

78?

65?

78)

>:2*

32?

78*

78

78

65?

7S

32?

73?

031 32?

78

32

32

32

32

32

OSI Readers
We're actively seeking short

basic routines and write-ups,

Send them to

COMPUTE! OSI Gazette.

DISK DRIVE WOES?

PRINTER INTERACTION?

MEMORY LOSS?

ERRATIC OPERATION?

\ MB* so

Blame The

Software!
^■^^^

Power Line Spikes, Surges & pa, B4 259 7(J5 :

Hash could be the culprit!
Floppies, printers, memory & processor often interact! Our
patented ISOLATORS eliminate equipment interaclion AND curb
damaging Power Line Spikes, Surges and Hash.

• ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; integral
Surqe/Spike Suppression; 1875 W Maximum load, 1 KW load any
socket S62.95

• ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks; (6
sockets total); integral Spike/Surge Suppression; 1875 W Max
load, 1 KW either bank $62.95

• SUPER ISOLATOR (ISO-3), similar to ISO-1 except double

filtering & Suppression $94.95
• ISOLATOR (ISO-4), similar to ISO-1 except unit has 6
individually filtered sockets $106.95

• SUPER ISOLATOR (ISO-11) similar to ISO-2 except double

filtering & Suppression $94.95
• CIRCUIT BREAKER, any model (add-CB) Add S 8.00
• CKT BRKR/SWITCH/PILOT (-CBS) Add S16.00

AT YOUR Master-Card, Visa, American Express

DEALERS OrderToll Free 1-800-225'4876

(except AK, HI, PR & Canada)

£*&Electronic Specialists, Inc.
171 South Main Street Naticfc. Mass- 01760

Technical & Non-800:1-617-655-1532

July. 1961. Issue 14 COMPUTl! ,., 

4:30 RETURN 
491 REM 
498 REM 
499 REM RERI IRTA 
5(10 FOR r=11TO 5 
510 FOR i:=1T023 
52 0 REH[I~l!h X ~ )') 

530 !F~RO: ,'i) O :l2 THE N "1IX , ';') =1 I: CH = CH+ I 

540 m :TX , 'i 
560 RETURN 
m REH 
m REM 
199 REn 100 STEPS !H RRNDO" ~ RL K 
800 FOR Q=lT0100 
810 TT=T T+HB IX , Y) 
820 RBOi ~ 'n ::o 
830 POKEZ,HA (X ~ Y ) 

840 !FTT=f.lTHEN960 IFTT=CH ... 

850 REn NE~ PLRCE FOR + 
860 5K=IHT(3*RHD(RN)I -1:REM GJUES+1,0, -1 
810 SY=!NT( 3*RNJIRN )) -1:RER DITTO 
830 X=X+S X 
890 'j=Y+S Y 
900 IFX = O OR X = 25TH EN X = X - 24'SGN (SX):R E~ TRY 

• , , THENX=X-Si'; 
910 I F Y = O OR Y = 25THENY = Y - 24.S6N(SY):RE~ TRY 

. , . Tmy='!-Sy 
920 60S UB250 
9:) 0 POKEZ, 4:) 
950 NUTQ 
960 RETURN 
99? REH 
998 Wi 
999 RE N RDJUST BRSE OF RRNDON NUNBER 
1000 n =CTti 
1010 !FCT=100THENCT=-i:GOTD1010 
1020 NR =NR +l 
1030 RN =NR 
1040 RC =!NT(CT/l0) +48 
1050 !F RC=48T HEN1070 
1060 POKEOO+4,RC 
1010 RC=CT -I0. RC+528 
1080 POK EOO +5,RC 
1090 RETURN 
109? REM 
1098 REM 
1099 REN END ROUTINE 
1100 Y=i.? 
1110 F Ri:=1T(lIB 
1120 G SUB 250 
11:)0 P KEZ, TWI:!) 
1140 N nx 
1150 F RZ=OO-?76T(lO(l 

1160 !FPE EK (Z' =181THENP(lKEZ,32 
1170 !~ E X TZ 

118 1) ~ E TUR N 
:3000 IIATA :32~?9~ 7e ~f.5, {6 ~68 

3010 DATA 82l32~82~32~69 , 69,6 9 , 32 ,6 , 
302 0 DATA 32,71, 71 , 32 , 65,32,65,32 , 7 
3030 DATA 82 , 32,82 ,32 ,69, 32 , 32 ,32,6 

2,['5,32 
2,78 
5,65, :3 2 

3040 DATA 7i!32!71 ! 32 ~65!65!65 !32 !7 8 ! 18,78 

3050 DATA 82!82!32~32,69,69!32,32!65,32!65,32 
3060 DATA 71,3 2, 32 ,32,65, 32, 65, 32 ,78 ,78,78 
3070 DATA B2!32!82! 3 2~69,32!32!32!65,32!65!32 

309 0 DRTA 82,82,32 , 32 ,69,69,69 , 32 ,32,65, 32,32 
31 00 DATA 32 ! 71!32,32 ,32~65! 32~32 !78, 32 ,78 

OSI Readers 
We're actively seeking short 
basic routines and write-ups. 

Send them to 
COMPUTE!'s OSI Gazette . 

DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY lOSS? 
ERRATIC OPERATION? 

Don't 
Blame The 
Software! 
Power Line Spikes, Surges & 
Hash could be the culprit! ~

:' . ' . ' 

p" .4259705 -: -: -: ISO 2 

Floppies. printers, memory & processor allen interact! Our 
patented ISOLATORS eliminate equipment lnteraclion AND curb 
damaging Power Line Spikes, Surges and Hash. 

• ISOLATOR (ISO·1) 3 filler isolated 3'prong sockets; int:;ral 

:~~:~S~~~~ .~~~~r.e.s~~ ~~ ;. ~~~~ .~ . ~ .a.x.I~.U.~ . I~~~: .1. ~ . . . 1 ~85~~.~~ 
• ISOLATOR (ISO·2) 2 filter isolated 3·prong socket banks: (6 

sockets total); integral Spike/Surge Suppress ion: 1875 W Max 
load, 1 KW either bank .............................. 562.95 

• SUPER ISOLATOR (ISO·3), similar to ISO·1 except double 

• m~L~~O&R ~~lg~:)~~i~iI'a'''t~' is6:1' excepi ~'n'i i has' 6 ..... 594.95 
Individually filtered sockets ........ . .............. . . 5106.95 

• SUPER ISOLATOR (ISO·11) similar 10 ISO·2 except double 
filtering & Suppression .. .. . . .. . ................. . .. $94.95 

• CIRCUIT BREAKER, any model (add·CB) .... ..... ... Add $ 8.00 
• CKT BRKR/SWITCH/PILOT (·CBS) ................. Add $16.00 
AT YOUR 
DEALERS 

Master·Card, Visa, American Express 
Order Toll Free 1·8()().225·4876 
(except AK. HI. PR & Canada) 

~ Electronic Specialists, Inc. 0 

7n Soulh Mam Sfrltlt!. Nal,d. Mass 07160 

Technical & Non·aOO: 1·617·655-1532 
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Saving

Machine

Language

Programs On

PET Tape

Headers
Louis F. Sander

Pittsburgh, PA

This article describes a simple method of using

your old ROM PET to write a brief machine

language program (MLP) onto the header of any

PET program tape, where it will automatically

LOAD right along with the other program on the

tape. The method described is the only way we

know to use the first cassette buffer with a program

loaded from TAPE #1, short of putting a program

in there after the LOAD. The only restriction on

the MLP is that it cannot exceed 171 bytes in

length, but there's a way to expand this limit

to 187.

After loading, the MLP will reside in the 1st

cassette buffer, where it will not restrict the use of

the other buffer or the user program area. Of

course the MLP will be removed from memory,

but not from the tape header, if the 1st cassette is

subsequently used to LOAD, SAVE, or VERIFY,

since those actions write into the 1st cassette buffer.

For the same reasons, the MLP cannot be SAVEd

again itself using normal procedures.

I have used this method to couple a joystick

handler to a BASK! game program, and to load a

tiny machine language monitor along with a

program under development. It could easily be

used in a program protection system, and the

creative programmer can no doubt find many

other uses for it. To see this wonder in action, first

write a machine language program that is no

longer than 17 1 bytes, and which will ultimately

reside in locations 028F-0339 hex, (655-825

decimal), of your old ROM PET. Be careful,

because you are writing a program in an area of

memory that is wiped out whenever TAPE #1 is

used. When you are ready to put your MLP onto

the header of a program tape, use a machine

language monitor, BASIC! POKEs, or any other

method to perform the steps below:

1. Put your MLP temporarily into locations

starting at 034F, (847). If you run past location

03F9, (1017 decimal), your MLP is too long.

2. Put ASCII spaces into all memory locations

between the end of your MLP and loaction 03F9,

(1017), inclusive. The space character is a 20 hex,

or a 32 decimal.

3. Using the appropriate ASCII codes for the

name of the main program to be SAVEd, 16

characters maximum, put the program name into

locations 033F-034E, (831-846 decimal). Fill any

unused locations in this range with ASCII spaces,

just as in step 2. Note that the name here is not the

name of your new little MLP, but the name of the

main program you'll be saving.

4. Using normal procedures, LOAD or key

in the main program to be saved. You can change

the program once it has loaded, for instance if

you want to add some SVS calls to access your

little MLP.
5. If your main program is in machine lan

guage, this step is required unless the main program

was loaded from tape and still has the same starting

and ending addresses: Put the main program's

starting address, in Io byte, hi byte order, into

00F7-00F8 hex, and put its ending address plus
one, in the same order, into 0OE5-OOE6.

6. In direct mode, POKE 249,63 : POKE

250,3 : POKE 238,187

7. PEEK to sec that your POKES were suc

cessful and accurate.

8. Get the cassette you are going to SAVE

onto, and put it into TAPE #1.

9. In direct mode, type SVS 63135 ifyour

main program is in BASIC, or SYS 63153 if your

main program is in machine language. When you

hit RETURN, PET should initiate a SAVE, with

the normal messages, but with some additional

garbage after the program name. The garbage is

your little MLP, and this is the last time vou'U ever

see it in this form.

10. VERIFY what you saved.

11. You can now LOAD and use this tape in

the normal way. (Momentarily power down if you
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Saving 
Machine 
Language 
Programs On 
PET Tape 
Headers 
Louis F. Sonder 
Pittsburgh, PA 
Th is article d esc ribes a simple method of using 
your old ROM PET to write a brief machine 
language program ( 'I LP) onto the " eader o f any 
PET program ta pe, whe re it wi ll a utomatica ll y 
LOAD right along with the other program on the 
tape. The method described is the onl y way we 
know to lise the first cassette buffe r with a program 
loaded from TAPE # I , short o f putting a program 
in there afler the LOAD. The onl y restriction o n 
the M LP is that it cannot exceed 171 bytes in 
length , but the re's a way to expand this limit 
to IS7. 

After load ing, the M LP will reside in the 1st 
cassette buffer, whe re it will not res trict the use of 
the other buffer or the usc r program area. Of 
course the MLP wi ll be re moved from me mory, 
but not from the tape header, if the I 5t cassette is 
subsequently used LO LOAD, SAVE, o r VER I FY , 
since those actions write into the ISl CaSSClt c buffe r. 
For the same reasons, the M LP ca nnot be SA VEd 
again itself using normal procedures. 

I have used this method to couple ajoystick 
handler to a BASI C game program, a nd to load a 
liny machine language monitor along with a 
program unde r d evelopment. It could eas il y be 
lIsed in a program protection syste m, and the 
crea tive programmer can no doubt find many 
other uses fo r iL. To see this wonde r in actio n, first 
write a machine \(! nguage program th at is no 
longer than 171 bytes, and which will ultimatel y 
reside in locations 02SF-0339 hex, (655-S25 

decimal), of your old ROM PET. Be careful , 
because you arc writing a program in a ll area of 
memory that is wiped out whenever TA PE # I is 
used. Whe n yo u a re rcad y to put your M LP o nto 
the header of" a program lape , Li se a llI ac hine 
la nguage monitor, BASIC POK Es, o r any other 
method to perfo rm the steps below: 

1. Put your T\I LP tcmporaril y in to locations 
starting at 034 F, (S47). If )'O U run pas t location 
03F9, (101 7 d ecimal), ),our MLP is too lo ng . 

2. Put ASC II spaces into allmcmory locations 
between the end of yo ur M LP and loact ion 03F9, 
( 1017), inclusive. Thc space characte r is a 20 hex, 
or a 32 decimal. 

3. Using the appropriate ASC II cod es fo r the 
na me of the main program to be SA V Ed, 16 
charaClers maximum , put the program fla me into 
locations 033 F-034E, (S3 1-S46 d ecimal ). Fill any 
unused locations in this range with ASC II spaces, 
just as in step 2. Note that the name he re is Ilo/ the 
name of ),our new little M LP, but thc name o f the 
main program you'll be saving. 

4. Using no rma l procedurcs , LOA D o r key 
in the main program to be saved. You ("an change 
the program o nce it has loaded , fo r inst.a nce if 
)'ou wa nt to add some SYS calls LO access your 
little MLP. 

5. t f your main program is in mach in e lan­
guage, this step is required llu1ess thc mai n program 
was loaded frolll tape and still has the sa me starting 
a nd ending addresses: Put the main progra m's 
sta rting address, in 10 byte, hi byte o rd(,r . into 
00F7-00FS hex, and put. it.s e nding add rcss plus 
one, in the same order, inLO OOE.5 -00E6. 

6. In direct mode, POKE 249,63: PO KE 
250,3 : POKE238, IS7 

7, PEEK to see that your POKES wc re suc­
cess ful and accurale. 

8, Get the casscttc you are go ing \.t) SA V E 
onto, and put it in to TA PE # I. 

9. In di rect mode, type SYS 63 13S i I' you r 
mai n program is in BASIC, or SYS (j il 153 if )'our 
maill program is in machine language. \Vhen YOll 

hit RET URN. PET should ini tiate a SA VE, with 
lhe normal messages, but \\'ith some ad ditional 
ga rbage after the program name. The ga rbage is 
yo ur littl e MLP, a nd this is the lasttimc yo u' ll C\'c r 
see it in this form . 

10. VER I FY what )'ou saved. 
11. You Ca n now LOAD and usc this tape in 

the normal way. (Momenlar ily power down if you 
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NEW - LOW COST FLOPPY DISK FOR PET !

11 ]

WHY PEDISK?

FAST - The Pedisk system loads directly to main memory from the disk

and loads - saves information at least 3 times faster than any other disk

available.

SIMPLE - A simple command syntax makes its BASIC commands easy to

use. At the same time, its sophisticated indexed, sequential, or relative fiie

handling makes it powerful.

RELIABLE - The ultra-simple circuit design with its LSI disk controller

chip provides maximum timing margins for error free operation.

5Ya" system - 1 drive, double density (143K) $595.00

5!4" system - 1 drive, quad density (286K) $795.00

8" system - 1 drive, IBM 3740 business (295K) ...$1,295.00

Introducing PEDISK II, a low cost high performance floppy disk system

consisting of: 1) PEDISK II controller, 2) flat disk cable, 3) Disk Drive

Assembly, and 4) PDOS II software. The PEDISK II is a full function

peripheral that provides high speed program storage and a sophisticated

file handling package.

The smalt PEDISK II controller board mounts inside any 2000, 4000, or

8000 series machine. Standard systems are available with one or two disk

drives. An optionel third drive can also be added. The PEDISK II System

can be operated simultaneously with any Commodore disk system for data

exchange purposes.

The PDOS II software links BASIC by adding a new repertoire of disk

commands. IOPEN, (CLOSE, IINPUT, and IPRINT provide the basis of

the powerful file handling package. ILOAD, 'SAVE and !RUN allow

complete disk control. PDOS II also offers a full DOS-mode of operation

for all disk diagnostic and utility functions. Diskette format, backup,

diagnostic, and reorganization capabilities are provided.

2 drives, double density (286K) $945.00

2 drives, quad density (572K) $1,195.00

2 drives, IBM 3740 business (590K) ...$1,895.00

PEDISK II CONTROLLER BOARD

NEW - SPACEMAKER switch between one of FOUR ROMS

SPACEMAKER II is the new ROM switch from Microtech. It allows either

manual or software controlled switching of up to four ROMs in a single

ROM expansion socket. The switching is accomplished with a side-mounted

slide switch or via ROMDRIVER, an accessory board which allows soft

ware controlled switching and keyboard controlled switching. ROM I/O is

a special software package available on disk to implement full keyboard

control of the ROMs. In addition, it adjusts for memory differences found

in various utility ROMs.

SPACEMAKER II S39.00
ROMDRIVER $39.00
ROM I/O Commodore or Pedisk S 9.95

SEE YOUR LOCAL DEALER FOR ALL cgrs MICROTECH PRODUCTS

[MICROTECH] p.o. box 102, langhorne, pa. 19047
-PET IS A TRADEMARK OF COMMODORE
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Assembly, and 4 ) PDOS II software. The PEDISK " is a full function 
peripheral that provides high speed program storage and a sophisticated 
file handl ing package. 

The small PEDISK /I controller board mounts inside any 2000, 4000, or 
8000 se ries machine. Standard systems are available with one or two disk 
drives. An OPtional third drive can also be added. The PEDISK /I System 
can be operated simultaneously with any Commodore disk system for data 
exchange purposes. 

The PODS II software links BASIC by adding a new repertoire of disk 
commands. [OPEN, !CLOSE , II NPUT, and [PR INT provide the basis of 
the powerful file handling package. !LOAD, lSAV E and IR U N allow 
complete disk control. PODS II also offers a fu ll DOS ·mode of operat ion 
for all disk diagnostic and utilitY functions. Diskette format, backup, 
diagnostic, and reorganiza t ion capabilities are provided. PEDISK II CONTROLLER BOARD 

NEW SPACE MAKER II switch between one of FOUR ROMS 

SPACEMAKE R II is the new ROM switch from Microtech . It allows either 
manual or software controlled switching of up to four ROMs in a single 
ROM expansion socket. The switching is accomplished w ith a side·mounted 
slide switch or via ROMDR IVER. an accessory board wh ich allows soft· 
ware controlled switching and keyboard controlled switching. ROM I/O is 
a special software package available on disk to implement full keyboard 
control of the ROMs. In addition, it adjusts for memory d ifferences found 
in various utility ROMs. 

SPACEMAKER II ............................................................ .. 
ROMDRIVER ...................................................... ................. . 
ROM 1/0 Commodore or Pedisk 

$39.00 
$39.00 
S 9.95 

SEE YOUR LOCAL DEALER FOR ALL cgrs MICROTECH PRODUCTS 
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"'PET IS A TRADEMARK OF COM M O D O RE 
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want to try it now). Every time you LOAD it, your

MLP will be sitting at 028F hex, where it can be

called from BASIC by a simple SYS 655.

Neat, isn't it? Here's how it works. When a

program SAVE is initiated, PET makes up a 192-

byte header to record ahead of the program. The

header contains the following data, from start to

finish:

• One byte, a 01, which identifies the tape as a

program, not a data file.

• Two bytes showing the first memory location

the program is to be stored in.

• Two bytes showing the last memory location

the program will take up, plus one.

• Sixteen bytes of program name that will

print onto the screen during searches.

• Another 171 bytes of program name that

PET will look at and compare to while search

ing, but which won't usually print onto the

screen.

If the program name is less Lhan 16 + 171, or

187 characters, which most of them are, PET fills

out the 187 bytes with spaces.

To make up the header, PET has to locate the

program name, which is stored somewhere in

memory. Locations 249 and 250 decimal specify

the location of the first character of the program

name, and location 238 specifies its length. Nor

mally, the contents of these locations are set during

the SAVE dialogue between you and the screen,

but our three POKES circumvent this. They tell

PET that a 187 character "program name" will be

found beginning at 033F, (831 decimal). Our

previous steps have set this bogus "program name"

to a sixteen-character real program name including

trailing spaces, plus our MLP, plus the expected

trailing spaces in unused bytes. We had to put our

187 bytes outside the 1st cassette buffer, because

the SAVE in Step 9 clears that buffer out.

Our SYS 631 xx tells PET to start recording

the header, including the bogus program name,

followed by the main program. Little does PET

know or care that the final 171 characters in its

"program name" include our MLP. (The extra

steps and different SYS for the machine language

main program are required because PET SAVEs

BASIC and Machine Language in slightly different

ways.)

When our specially prepared tape is LOADed,

all the bytes from the header are deposited in the

1st cassette buffer. PET uses the first five bytes for

directions on where to store the main program. It

routes the next 16 bytes to the screen to tell us

what program it FOUND, and it all but ignores the

rest of the bytes that were read in from the header.

But when we later call on them as a MLP, PET can

execute them just like any other machine language

code.

That's all there is to it. But what if we need a

longer MLP? Where there's a will, there's a way. In

the earlier detailed instructions, we limited our

selves to a 171-byte MLP. By using the method

described, we retained the nicety of a 16 character

real program name. If we are willing to give up

Little does PET know

or care that the finoil

171 characters in its

"program name" include our

machine language program.

some or all of these characters, we can start our

temporary storage area a little lower in the second

cassette buffer, change the value of our POKEs

and the SYS we use to call our MLP, and put up to

187 bytes of MLP on that header. The first 16

characters will still print on the screen, although

since they make up part of a MLP rather than a

"name", they'll print some strange characters. The

basic idea is given here; the calculations are left up

to you, as is finding the way to use this whole

method with the second cassette buffer. C

6502

MACRO ASSEMBLER

AND TEXT EDITOR

Versions for PET, APPLE II, SYM, KIM

and ATAR I (1st quarter 1980)

Written entirely in machine language

Occupies 8K of memory starting at $2000 —

Apple version with disk occupies just over

9K

Macro and conditional assembly

36 error codes, 26 commands, 22 pseudo ops

Labels up to 10 characters

Auto line numbering and renumber com

mand

String search and string search and replace

Copy, move, delete, load, save, and append

commands

ViSA' Cassette and Manual $49.95

(including U. S. postage)

(Atari Version with Monitor $53.95)

Eastern House Software

3239 Linda Dr. Winston-Sdem, V C. 27106
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want to try it now). Every time you LOAD it, yo ur 
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called from BASIC by a simple SYS 655. 

eat, isn't it? Here's how it works. When a 
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byte header to record a head o f the prog ram. The 
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rest of the bytes tha t were read in from the header. 
But when we later ca ll o n them as a M LP, PET can 
execute them just like a ny other machine lang uage 
code. 

That's a ll the re is to it. But wha t if we need a 
longer MLP' Where there's a will , there's a way. In 
the ea rlie r detai led instructions, we limited o ur­
selves LO a 17 1-byte MLP. By using the method 
described , we reta ined the nicety ofa 16 character 
Tea.l program name. I f we arc willing to give lip 
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or care that the final 
171 characters in its 

"program name" include our 
machine language pro~lram. 

some or a ll of these characters, we can start our 
temporary storage area a lillie lower in the second 
cassette bufler, cha nge the va lue of our POKEs 
and the SYS we use to ca ll our M LP, a nd put up LO 
187 bytes of MLP on tha t header. The lirst 16 
characte rs will still print on the screen, although 
since they make up part of a MLP rath er than a 
"na me" , they'll print some stra nge characte rs. T he 
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to you , as is finding the way LO use this whole 
method with the second cassette bu ffer. © 

6502 
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AND TEXT EDITOR 

• Versions for PET, APPLE II , SYM, KIM 
and ATAR I (1st quarter 1980) 

• Written entirely in machine language 
• Occupies 8K of memory starting at $2000 -

App le version with disk occupies just over 
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• 36 error codes , 26 commands , 22 pseudo ops 
• Labels up to 10 characters 
• Auto line numbering and renumber com· 
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commands 

~ V/S4oj Cassette and Manual 549,95 [~l 
~ _ (including U. S. postage) 'C5l::} 

(Atari Version wit h Monitor $53.95) 

Eastern House Software 
3239 Lind. Dr. Win,toD·Salem, N. C. 27106 
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IEEE-488 BUS
SYSTEM BUILDING BLOCKS
For Commodore PET/CBM and other computers.

TNW-2000

TNW-1000 Serial Interface: $129

TNW-2000 Serial Interface: $229

TNW-232D Dual Serial Interface: $369
2 "' ;'■'■■■ S 'K ,' .i' i ■ .'i rt ; us "S 232 control line;

TNW-103 Telephone Modem: $389
aulo J Use nlti DAA

SOFTWARE
PLUS MOSI popular compuleis

disks, primers e:c

PTERMi A program l"at luris >ojr PET inio a leiminai

.Use *itn TNW 2000, TNW-232D. or TNW 1031

SWAP; AilDAs storage 01 up lo 8 programs m PET
memory ai once Run irigm m any oraer

PAN: A soprii5i'r,a!cil cieclronic man program

.use with TNW 103)

Write or call (or information today:

TNW Corporation

3351 Hancock Street

San Diego CA 92110

(714) 225-1040

s jRowerful PET Products

from

OPTIMIZED DATA SVSTENISI

-SOFTWARE FOR ALL PET/CBMs-
(Supplied on Cassette-Prices include Shipping)

• WORD PROCESSOR (PS-0011 S16.95
Makes document) a map

• MAILING LIST (PS-002) $16.95
Throw away your addresi book

• SPACE EATER (PS003) S9.95
Gobbles ipacei in BASIC programs

• CATALOG [PS-0WI $16.95
File itamp/coin/elc. collections

• SATELLITE TRACKER (PS-005) $24.95
Tracks OSCAR Ham Satellite in real time

• MORSE CODE KEYER (PS-OO6) $14.95
k"- Sendi code on the air or (or practice

» MINI-COUNT™ (PS007) $19.95
Measures frequency to 17KH* and intetvati to 65 msec

-HARDWARE FOR "OLD" 8K PETS-

(Shipping Additional)

• 2114 RAM ADAPTER <♦ $1.50 per order)

Replaces up to B-6550s with low cost, reliable 2114s

.S8.95 PHK-001 (Kit-2tockets) .

PHK-001S IKit-Biockets)

. .$13.95

. .S16.25

PHB-001 (BarePCB) .

PH-001S {Assm-iockets

only) $22.95
PH^JOI (Assm-2 sockets + one 2114) $24.95

4K MEMORY EXPANSION I* S3 per o(der)
InitalU eaiily inlernallv. Uses 2114s. Write Protect.

PHB-002)BarePCBI . .

PH-002S (Assmsocketi

only)

.SI 6

.$42

PHK-002 (Kit-sockets only) $29

PH-002 (Full Assm) $105

PROMPT SHIPMENT! caxicc n,-TinM ri i a d AMTecn
Calif. R«idents, add 6% Tax SATISFACTION GUARANTEED

P.O. Box 595, Dept. C - Placentia, California 92670

MINI COUNT Tr»0

PET/CBM Trjd

rk ol C Pi :■■..-.<; D.iIj c,::l-

k olCor

Every PET

Needs a Friend.

CURSOR is the best friend your Commodore PET will ever

have. Since July, 1978 we have published 150 of the most

user-friendly programs for the PET available anywhere.

When we write or edit a program, we spend lots of time

fussing about how it will treat you. We pay attention to lots

of little things that help make using a computer a pleasure

instead of a pain.

Naturally, CURSOR programs are technically excellent.

Each program that we purchase is extensively edited or re

written by a professional programmer. But imagination is

just as important as being user-friendly and technically

good! We delight in bringing you off-beat, unusual

programs that "show off" the abilities of your PET or CBM.

CURSOR is user-friendly, technically great and full of

imaginative programs. And every issue of CURSOR is still

available! We continue to upgrade previously published

programs so that they'll work on the three varieties of

Commodore ROM's (Old, New, and 4.0}. New issues also

work on the 80 column CBM.

For only $4.95 you can buy a sample issue and judge for

yourself. Or send $27 for a six-issue subscription. Each

CURSOR comes to you as a C-30 cassette with five

programs and a graphic Front Cover, ready to LOAD and

RUN on your PET.

Who knows? After your PET meets CURSOR, things may

never be the same!

Published By:

Distributed by.

AUDIOCENIC Ltd.

P. O. Box BB

Reading. Berkshire

SYSTEMS FORMULATE Corp.

Shin-MakichoBldg., 1-B-17

Yaesu, Chuo-Ku. Tokyo 103

theCODE
WORKS

Box 550

Goleta, CA 93116

805-683-1585
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IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 
For Commodore PET/CBM and other computers ... 

\ 
. .-,.,; 
, .... , .. -

TNW-1000 Seriallnlerface: $129 

TNW-2000 Seria l Interface: $229 

TNW-232D Dual Serial Interface: $369 

TNW-103 Telephone Modem: $389 
:. ,, ·U dns,,,-' 'l, r J ,11 US€' '" I" OAA 

SOFTUI'ARE PTERM::. ~I 'd'" I"J l lo;r"lS ~ Ou r PET mlOillerm,nill 
¥¥J ,U!\C ., ,'n TN\'. 2000. TN\·. -2320. O. TNW 103) 

SWAP: .; O.'S 510<,19(' c'T ... P 10 8:l' TilMS ,n PE T 
PLUS MOSI POP" (IT ("nn ;>ulc'S "'e."lO'. 11 llncC Run i'lcm '" iln, OI'(lCI 
(I sl.. s p"nl(>rs e'c PAN: :. sopn SI'CiI ~"'<l (',{'(" Iron C m il l Dr09'ilf"> 

uS" '~. Ttl TNW 1031 

Wrile or ca ll for In formaUon today: 

~.JTNW 
~~H"ON'\l l0 '" 

TNW Corporation 
33S1 H.ncock Streel 
S.n DIego CA 92110 

(714) 225-1040 

3 P = ~f!;olW{eirl'iu!1 PET Products 
from 

OPTIMIZED DATA SIfSTEMSI 

-SOFTWARE FOR ALL PET/CBMs­
(Supplied on Cassette- Prices include Shipp ing) 

• WORD PROCESSOR IPS·OO 1!. 
Mlku documents a Inap 

• MA ILING LI ST IPS.(I()2) .. 
Thlowaway YOUt addun book 

• SPACE EATER (PS·OO31 ........ . 
Gobblel lpaCIl in BAS IC program, 

• CATALOG (PS.o04) .......... . 
File It.mp/coin/etc. collectionl 

• SATELLITE T RACKER (PS-005) ........ .....•. ... 
Ttackl OSCAR Ham ~tell i te in tul time 

. .. $16 .95 

. $16.95 

.$9 .95 

. .. $16.95 

. . $24 .95 

• MORSE CODE KEYER (PS-0061 ...... . . ..... $ 14.95 
~' Send1 code on the air or fot pnctice 

~t.i; . MINI.COUNTl ,M· !PS.OO71 . ............ . ...... . 
Mea1u,u frequ ency to 17KHz and in"rv.h to 65 mltc 

- HARDWARE FOR "OLO " 8K PE TS­
(Shipping Additional) 

. . $19 .95 

• 21 14 RAM ADAPTER . ..... . ......... . .. ... 1+ $1 .SO per ordlr) 
Repl.etl up to B·6S5Ot wi th low con, re li.ble 21 141 

PHB.oO l (Bare PCB) .... $8.95 PH K-{)O l (Kit-hQckeul .. . $13.95 
PH·001S IAum' lockets PHK-Q01S IK il~ lockets) ... $16 .25 

only I. . . ...•.. ... $22.95 
PH-{)O l (Al1m- 2 IQcketl -+- one 21 141 . . $24 .95 

;,,' 
~~ . 4 K MEMORY EXPANS ION .. ... .... . . . ....... . (t S3 per order! 

Imtllb utily lntern. lly. U1U 21 141. Write Pro tecl . 

PHB·002 (Bare PCBI ... . S16 
PH·002S (Anm' lOckUI 

only). . . . $42 

PROMPT SHIPME NT! 
Calif. Ruidenu. add 6% Tn 

PH K-002 (Kil ' lQcke ts only ). ... $29 
PH-Q02 (Full Aum) ..... ... . $ 105 

SATISFACTI ON GUARANTEED 

P.O. Box 595, Dept . C - Pl acentia, Cal i forn ia 92670 

MINI·COU NT T, .cj"..-.,k 0 1 OPhm"ed a ••• hlUml ... 

PETfCSM Tr..,.m .... o f Commodo'. S .... n . " MMChjn.. _ • 

Every PET '· 
Needs a Friend. 

CURSOR is the best fri end your Commodore PET will ever 
have. Si nce July, 1978 we have published 150 of the most 
user-friendly programs for the PET available anywhere. 
When we write or edit a program, we spend lois of time 
fu ss ing about how it wi ll treat you. We pay attent ion to lots 
of lill ie things that help make using a computer a pleasure 
instead of a pain . 

Naturally, CURSOR programs are techn ically excellent. 
Each program that we purchase is extensively edited or re­
written by a professional programmer. But imaginalion is 
just as important as being user-friendly and technical ly 
good! We delight in br inging you off-beat, unusual 
programs Ihat "show off" the abi lities of your PET orCBM . 

CURSOR is user- friend ly, technically great and full of 
imaginative programs. And every issue of CURSOR is still 
available! We cont inue to upgrade previously published 
programs so that they' ll work on the three variel ies of 
Commodore ROM's (Old, New, and 4.0) , New issues also 
work on the 80 column CBM . 

For only $4.95 you can buy a sa mple issue and judge for 
yourse lf. Or send S27 for a six- issue subscriplion. Each 
CURSOR comes to you as a C-30 cassette with five 
programs and a graphic Front Cover, ready to LOAD and 
RUN on your PET. 

Who knows? Aher your PH meets CURSOR, things may 
never be Ihe same! 

DiS/r jblJlcd by: 

AUDIOGENIC Ltd. 
P. O . BQX 88 
Reading. Berkshire 

Published By: 

SYSTEMS fORMULATE Corp. 
Shin-M.lIkicho Bldg., 1·8-17 
YlesU. Chuo-Ku , Tokyo 10] 

THECODE 
WORKS 
Box 550 
Goleta, CA 93116 
805-683-1585 
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Commodore

ROM Systems:

Terminology
Jim Butterfield

Toronto, Canada

The first PET ROMs didn't seem to have a name.

They were just the PET ROMs. Users perceived

different types of ROM sets: some had 28 pins

each and were manufactured by MOS Technology,

a Commodore subsidiary; others had 24 pins and

were made by outside suppliers. Then there was a

bug replacement: early ROMs numbered either

6540-011 or 901447-01 were changed for corrected
ROM systems.

This first ROM system was internally called

Basic 1.0 by Commodore. Unfortunately, the Basic

language itself is called Basic Level 2.

A year later, another ROM set arrived which

once again had no name. Dealers and users just

called them "new ROMs" since that's what they

were at the time. Unfortunately, new ROMs aren't

new any more, and calling them by that name

confuses newcomers.

This second system was called Basic 2.0 by

Commodore. And naturally, the Basic was called

Basic Level 3. The numbers were generally used

only within Commodore so that users weren't

exposed to the confusion. How the Commodore

people soiled it out, I can't guess.

Finally. Basic 4.0 was released, and at this

point the two number systems caught up to each

other. The machine prints COMMODORE BASIC

4.0 upon power-up, so that everyone knows what

number belongs to this ROM set. Finally.

What happened to the missing number?

Nobody seems to know. My theory is this: that

Commodore internally called their first Basic " 1.0

ROMs" for the obvious reason. In the meantime,

Commodore sales may have become concerned by

comparisons to Radio Shack Level I Basic (a fairly

primitive version of Basic) and decided to start

their numbering at Level II. At that point, I surmise,

they were stuck, and the production 2.0 ROMs had

to be called Level 3. during this period of lime, the

number you got depended on the department

within Commodore that you were talking to.

Finally, the production people must have decided

that if they skipped a number everybody would be

caught up. The\ were light: we all agree on what

Basic 4.0 is, even though we're still cloudy on

which one should be called Basic 2...

A proposed standard.

Let us call the first ROM. whatever its number:

Original ROM. That's the ROM without a Machine

Language Monitor; that can't handle IF.EEdisk:

that has a limit of 250 elements in an array, and

that has some minor tape irregularities. Many

users will have upgraded their systems, but there

are still a lot of the Original ROMs around, and

writers for COMPUTE! should be specific if their

programs will work only on the more recent

machines.

The next ROM should be called Upgrade

ROM. That's the ROM with a Machine Language

Monitor and other improvements, but without the
speeded garbage collection routines and without

the extra disk commands such as DLO VD or
SCRATCH.

Subsequent Basic ROMs may be called by their

number: at the moment, Basic 4.0 is the only one

out, but there's a 5.0 rumored for the near future.

Within these various styles of Basic, there are a

We all agree on what

Basic 4.0 is, even though

we're still cloudy on

which one should be

called Basic 2...

few small variations which may or may not be

significant to the reader. Some machines have

graphic keyboards and others have full ASCII

keyboards; there are minor changes in ROMs to

accomodate the particular keyboard used. More

significantly, an article which asks a user to press

the TAB key may not be too helpful to a user who

doesn't have such a key on his computer.

Similarly, there's a visible difference between

40-column and 80-column PET/CBM computers,

and there are small ROM differences between the

two types of machine. Some programs will run

splendidly on both types of machine: but if your

program doesn't, it's a good idea to specify the

machine for which the program is written.

Hardware Differences

The ROM set doesn't always correspond exactly

with the physical configuration of the machine.

Original small-keyboard PETs can be fitted with

upgrade ROM ... and can even be fitted with large

keyboards, which makes them hard to recognize.

Similarly, a green screen isn't always a guarantee

that the machine is of more recent vintage; and

subsequent PETs have gone through more than

one board redesign.

The most significant hardware change seems
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ROM Systems: 
Terminology 
Jim Butterfield 
Toronto, Canada 
The first PET ROMs didn't seem to have a name. 
They were just the PET RO 1s. Use rs perceived 
diffe rent types o f ROM sets: some had 28 pins 
each and were manufactu red by lOS Technology, 
a Commodo re subsidiary; o thers had 24 pins a nd 
were made by outside su p pliers. Then there was a 
bug rep lacement: early ROMs numbered either 
6540-0 I I or 90 1447 -0 I were changed for corrected 
ROM systems. 

This first ROM system was ime rnall y ca lled 
Basic 1.0 by Commodore. Unfortunate ly, the Basic 
language itself is ca ll ed Basic Leve l 2. 

A year later , anothe r ROM se t a rri ved wh ich 
once again had no name. Dea lers and lI sersjusl 
called them "new ROMs" since that's what they 
were allhe lime. Unfortunatel y. new RO ivl s aren 't 
new any more, and ca lling them by that name 
confuses newcomers . 

Th is second system was ca lled Bas ic 2.0 by 
Commodore. And nalLlra ll y, the Basic was call ed 
Basic Level 3. T he numbers were gene rall y used 
onl y within Commodore so lhaL users weren'l 
exposed to the confusion. How the Commodo re 
people so rted it o ut, I can't guess. 

Finall y, Basic 4 .0 was released , a nd at this 
po imthe two number syste ms caught up to each 
other. The machine prims COMMODORE BAS IC 
4.0 upon power-up , so that eve ryo ne kn ows what 
number belongs to this ROM set. Finall y. 

What happe ned to the missin g number) 
Nobody seems to know. My theory is this: that 
Commodore imernall y ca lled their first Bas ic" 1.0 
RONls" for the obvio ll s reason. I n the meantime , 
Commodore sales Illa y ha ve become cuncerned by 
comparisons to Rad io Shack Level I Basic (a fairl y 
prillliLi ve version of Basic) and decided LO start 
their numberin g at Level I I. Atthat point, I surmise, 
they were stuck, and the production 2.0 ROM s had 
to be called Level 3. during this period of lime, the 
number yo u gOI de pended o n the de partmc m 
within Commodore that you were talking lO. 

Finall y, the production people must ha ve decided 
that if the)' sk ipped a number eve rybody wo uld be 
caught up. They were right: we al l agree 0 11 what 
Basic 4.0 is, even though we're still cloudy o n 
which one sho uld be called Basic 2 ... 

A proposed standard. 
Let us ca ll the first ROM , whatever its number: 

Origina l ROM . That's the ROM wi thollt a Mac hine 
Language Moni tor ; that can't hand le I EE E disk ; 
that has a lil11it o£'256 elements in an array, and 
that has some minor ta pe irregu iarilie . Many 
users will have upgraded their systems, bUlthere 
a re still a lo t o f the Original ROM s arou nd , and 
writers for COMPUTE! sho uld be specific if their 
programs will work o nl y on the mo re recent 
machine s. 

T he next RO \>[ shou ld be ca lled Upgrade 
ROM . That's the ROM with a Machine La nguage 
Monitor and other inlprovemenls, but without. the 
speeded garbage collection routines and without 
the ex tra disk comma nds such as DLOAD or 
SCRATCH . 

Subseque nt Basic ROMs may be ca lled by their 
number: allhe moment, Basic 4.0 is the onl)1 one 
out, but th er e's a 5 .0 rumored for t.h e lIear future. 

Within these various styles of Bas ic, th e re are a 
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graphic keyboards and others have full ASC II 
keyboards; there are mino r cha nges in ROMs to 
accomodate the particu lar keyboard used. More 
significamly, an article which asks a user to press 
the TA B key may not be too helpful to a use r who 
doesn't have such a key on his computer. 

Similarly. there 's a visible difference between 
40-co lumn and 80-column PET/C BM computers , 
and there are small ROM d ifferences be tween the 
two ty pes of machine. Some programs will run 
sple ndidl y on both types o f' machine: but if your 
progra m doesn·t. it's a good idea 10 specify Ihe 
machine ror which the program is \\'ritlcn. 
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The ROM set doesn't always co rres pond exactl y 
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Original small-keyboard PETs G ill be li tted ,,·it h 
upgrade ROM ... and can even be filtedwith large 
keyboards, which makes the m hard to recogni ze. 
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that th e machine is of mo rc recenl vinl age; and 
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FREE

PET/CBM

COMAL

"The excitement in Europe (over COMAL)

seems to be growing by the hour and we look

forward to America being able to share in the

good fortune of having an easy-to-use, struc

tured, planning language at last."

The power of PASCAL and the ease of BASIC

can now be yours with Commodore COMAL, a

new programming language from DENMARK. It

is being distributed In the USA by the COMAL

USERS GROUP. To find out more about COMAL

and how you can get a free disk copy of Com

modore COMAL, send a large self-addressed

stamped (35 cents) envelope to:

COMAL USERS GROUP

5501 GROVELAND TER.. MADfSON, Wt 53716.

Outside USA please add $2.00 for airmal and handling.

*PET S CBM are trademarks of Commodore Business Machines.

PET' MACHINE LANGUAGE GUIDE

Content* include Sec 11tins un.

• input and on I put unit moi.

• I med point, floating point,

.mil ak it numbci conversion

• i locki arid Inner i.

■ Built-in arithmetic functions.

• Programming iimii and suyyo

tions.

•Many sample pruyrami.

While supply lasts:

Guides for Old ROMS

only $5 00 me postage

New ROMS ordei below

If you ■>''' interested in or a'c already into machine language

programming on the PET. then this invaluable guide is for

you More than 30 of the PET's built in routines are fully

detailed so that the reader can immediately put them to good

use.

Available for $6.95 • .75 postage. Michigan residents please

include 4% state sales tax. VISA and Mastercharge cards

accepted - give card number and expiration date. Quantity

discounts are available.

ABACUS SOFTWARE

P.O. Box 7211

Grand Rapids, Michigan 49510

(616)241-5510iiii
:::t

ili!

pet * apple ii users

Tiny Pascal
Mm*

GRAPHICS

The TINY Pascal System turns your APPLE II or PET micro Into a 18-blt P-macnlne

You too can learn ihe langua(je that Is slated to become the successor to BASIC
TINY Pascal otters the following:

' LINE EDITOR lo create, modify and maintain source

- COMPILER lo produce P-cooa. me aoembly langauao* oi the P-maenlne

- INTERPRETER to execute Ihe compiled P-code (hai TRACE)

' Structured programmed conilruels: CASE-OF-ELSE, WHILE-OO, IF-THEN-

ELSE. REPEAT-UNTIL, FOR TO;DOWNTO-DO, BEQIN ENO. MEM, CONST,

VAR ARRAY

Our row TINY Pascal PLUS- provides graphics enO olfier builtin tunctlons:

GRAPHICS, PLOT. POINT. TEXT. INKEY. ABS AND SQR The PET .erslon sup-

ports double denslly plotting on JO column screen giving 8O1M plot positions.

Tha APPLE II version supports LOBES *nd lor ROM APPLESOFT owners trie

HIRES graphics plus dinar features with COLOR. HGR*phiCS. HCOLOfl.

HPLOT. PDL and TONE. For those who do not require graphics capabilities, you

may still order our original Tiny Pascal pacKage.

PET BASIC t.O version also available

TiNY Pascal PLUS- GRAPHICS VERSION-
PET 32K NEW Horns casselle 155

PET 32K NEW Horns diskette 150

APPLE II 32WMK w/DOS 3.2 O( 3.3... .. ...150

TINY Pascal NON-GRAPHICS VERSIONS-
PET 16K/32K NEW Horns cassette |40
PET I6K/32K NEW Horns diskette t35

APPLE II wiROM Applesoft 32K w/DOS S35
APPLE II w/HAM Applesoft «8K w/DOS (35

USER'S Manual [refundable witn software order)., tiO
6502 Assembly Listing ot INTERPRETER-graphlcs US

mbly Listing ol INTEHPRETER-non graphics.. 120

llllili

ABACUS SOFTWARE

P.O. Box 7211

Grand Rapids, Michigan 49510

(616)241-5510

INTERACTIVE GRAPHICS GAME LANGUAGE

FOR THE PET/CBM

VIGIL is an encitinQ new interactive language lot youf

PET/CBM micro. VIGIL ■ VirJeo Interactive Game
Interpretive Language ■ is an easy to learn graphics and

game ianfluage trial lets you quickly create interactive

applications.

• More lhan 60 powerful commands permit you to easily manipulate graphics

figures on the screen

• Double density grapnics give you B0 X 50 plot positions on your iO column

PET/CBM

• Large number display caaability. access to two event timers ana tone generation

(if you have ext speaker)

• Load and save your VIGIL programs lo cassette or diskette

• Nine interactive programs demonstrate the power of VIGIL Breakout,
SpaceWar, AnhAircrafi. UFO . SpaceBaitle. Concentranon. Maze. Kaleidoscope

& Fortune

Comprehensive users manual

enclosed programs

ilh complete listings ot

VIGIL comes on cassette, or diskette ready to run on any 40 column
PETICBM micro with at least BK of memory Specify ROM-set
when ordering 6502 listing of the VIGIL Interpreter

available separately us & Canada Foreign

VIGIL FOR PeUCBM on Cassalle or Diskette |w?9 programs) S3S W0
VIGIL User's Mannual (refundable with software)
VIGIL Interpreter lisling (6502 Assembly language) W5 130
PET MACHINE LANGUAGE GUIDE ...W..

mm

ABACUS SOFTWARE

P.O. Box 7211

Grand Rapids, Michigan 49510

(616) 241-5510

Prices include postage Michigan residents include 4% sales tax Orders must be
prepaid or via bankcara (Mastercard. VISA, Eurocard. Access, etc.) Include card

number and eipiration date

1C) I9B1 by Roy Wainwnght
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FREE 
PET/CBM 
COMfiL 

"The excitement In Europe (over COMAL) 
seems to be growing by the hour and we look 
forward to America being able to share in the 
good fortune of having an easy-to-use, struc­
tured, planning language at last." 

The power of PASCAL and the ease of BASIC 
can now be yours with Commodore COMAL, a 
new programming language from DENMARK_ It 
Is being distributed In the USA by the COMAL 
USERS GROUP_ To find out more about COMAL 
and how you can get a free disk copy of Com­
modore CO MAL, send a large self-addressed 
stamped (35 cents) envelope to: 

CO MAL USERS GROUP 
550 1 GROVELAND TER .. MADISON . WI 53716. 

Outside USA please add $2.00 for airmal and handling. 
* PET & CBM are trademarks of Commodore Business Machines. 

PET' MACHINE LANGUAGE GUIDE 

PI> 

MI\CttlNI 

l l\NGlJ AG l 
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Contcnt~ on e IL/de ~cc tI O Il~ o n : 

- Inpu t dnd u u tput . outIf1 C~ . 

- I IXCd lJ lunl, tt(J .llltl9 pOIn t, 
."la I\~d l rllJ rn l)e . c onvcr \lotl . 

- C t o c k~ .lnd I"llcr~ . 

- Uullt ' ln .Hlth fl lct . C ' uIlC ll o n ~ . 

COMPUTE! 

- "' {J Ij • .Hllllllll lj hlf1 H <'HId S1JljyC\ ' 

llOIlS . 

- M<lny s,ul\plc pr <.> ",rdm~ . 

WhIl e supply la s ts : 
Gu ides lo r Old ROM S 

o nly $500 Inc . pos tage 
New ROMS ord er below 

If you ar e int e res te d in or arc already into m achine language 

pro gra mming on the PET . th en th is inva luable guide is f o r 

yo u . Mo r e than 30 of th e PET's built ·in rout ines ar e fully 

deta ile d so that Ih e rea d er ca n Imme d ia tely put th e m to good 

" ",. 

Avail a bl e fo r $6 .9 5 i .75 postage . M ic higan rcsid~nls please 

include 4% sl ate sa l~ ta lt . V ISA and Ma ste rc harge cafds 

acce pt ed give car d numbef and ell p iratio n dat e . Quan t ity 

d isco unts are avai la bl e. 

il'-' II::: :1'\ 

!IIIHliiH; 
ABACUS SOFTWARE 
P.O. Box 7211 
Grand Rapids. Michigan 49510 
(616) 241-5510 

PET I APPLE II USERS 

~ 
T,NY PASCAL 

~ Mu • • 

~ --s ORAPHICS <~ 
Th. TINY Puc-' Syslem fum. your APPLE II or PET mIcro Inlo, I$-bU P-rnechln • . 
You too c:an I • .,., th' langu~. tn.1 I. " ,Ied 10 c.eorn. 11"11 .uc:c ... or to BASIC. 
TINY Pucal ol'er, lhe loUo"lng: 

• LINE EDITOR 10 c .... I • . modlty al'ld mllnliln o.oun:. 
• COMPILER 10 produce P-c:ode, the ..... mblrllnQIu. o. tIM P.fnIChI .... 
• INTERPRETER 10 .ucull lhe c:ompllld P-c:ode Q:MI TRACE) 
, SINClutld Pf'OQflmmld .:on.tNCt.: CASE-OF·ElSE, WH'LE·DO, IF·THEN· 

ELSE. REPEAT·UNTIL FOII·TOIOOWNTO·DO, BEGIN·END, MEM. CONST, 
VAR ARRAY 

Our n." TINY Puca' PLUS. provides gr~n!CI and oln.r bulltln tunct lons: 
GRAPHICS. PLOT. POI NT. TEXT. INKEY, A85 AND SOR. Th. PET ver.lon sup­
pern doubte d.nslly plolUng on ~ column .cr .. n glylng 80. 50 plot po.ltlon,. 
Tn, APPLE II .. rslon IUPporll laRES and IOf RO ... APPLESOFT O"MI" the 
HIRES graphic. plul Oll'llr ... Iuru "Un; COLOR. HGRAPHICS. HCOlOf'!. 
HPlOT. POL IIId TONE. For lho .. ,,110 dO not requlfl grapnlc, ~jjltl ... rou 
may sUU order our Onlll ... 1 Tiny PlKaI packagl. 

PET BASIC ' .0 versIon llso avallabl. 
TINT Plac.a' PlUS ~ GRAPHICS VERSION· 
PET 321t NEW Roml cassene ......................... 155 
PET 32K NEW Roms disk.". ••. .. . .... ..• . . •. .. . s.5D 
APPLE H 32K1"-11K " looS 3.2 or 3..3_.. . . ... s.5D 

TINY Plac.al NON-GRAPH.CS VEA$ONS­
PET t6K1321t NEW Roms c .... tt • ... • 
PET 16KJl21t NEW Rom, dl.k.n . ..... 
APPLE II " IROM Appllaoll 32K "IOOS 
APPLE II "IRA", Applllo'l "-11K " IOOS 

.... SoW 

. "" ... m 
... m 

USER's MllluaJ ("'una.bl. "lin solt"ar. ord.f). .....•. SID 
&502 "'-Hmbly listing 01 INTERPRETERil rll)hlc1. . . . . . S25 
5S02"Anlmbly L1sll"" 01 INTERPRETER·non graphic, • S2D 
..... _ _ ..... _ c.o..o ....... _ ...... _ .... __ ... -_ ... ,,--.. __ ._ .... _---- ... _ .. _ _ _. .0. ... _ 

~miimnl ABACUS SORWARE P.O. Box 7211 
Grand Rapids, Michigan 4951 a 
(616)2'1-5510 

INTERACTIVE GRAPHICSJGAME LA NG UAGE 

FOR THE PET/CBM 
VIGIL is a n exc i li ng new t nt ar ac tiv e l anguage 101 you. 
PET /CS M m i c ta. VIGi l V i deo I nleracllve Game 
In l erprellve Language i s an easy 10 learn graphics and 
game l angu age Ihat leIS you qu ickl y c leate interac:tive 
ilPpl ical iof1s. 

More than 60 powerlul commands permit you 10 easHy m",nipulate g,aphics 
l igures on lne screen 

Double denSIty grapnics gIve you 80 X 50 plot posl\lons on youl 40 column 
PET/CSM 

Large number d Isplay caoablllty. access 10 Iwo event timers an(l tone gene.ation 
til yo ... Mve exl. speaker) 

l oad and save your VIGi l D,agrams to cassette or d iskette 

Nine InteractIve programs demonstrate the po ..... er 0 1 VIGIL · Breakoul .. 
SpaceWar. Anli Aircra!l . U.F 0 .. SpaceSaltle. COncentrat Ion. Maze. KaleIdoscope 
& Fortune 

Cornpfenens l ve use r's manual w i lh complete lIstings of 
enc:losed programs 

VIGIL comes on cassette . or diske"e ready to run on any 40 column 
PET/CSM m iCIO w i ll'! al leasl 8K of memoly Spec i fy ROM·!;et 
Wh en orderIng . 6502 Ii Sl i ng of Ihe VIGIL In l erpr e ter 
aV;l ilab le separalely. us & Canada 
VIGil FOR PutlCBM on Cassette or Diskette Iwl9 programsl .. S3S 
V.GIL User 's Mannual ,refundable w itI'! so ' tware) •. S10 . 
VIGll lnlerpreler IISlHlO (6~2 Assembly langua"e) •.• S25 . 
PET MACHI NE LANGUAGE GUIDE .. .. sa . 

Fo. elgn 

'" '" . SJO 
.• SID 

ABACUS SORWARE 
P.O. Box 7211 
Grand Rapids. Michigan 49510 
(616) 241-5510 • Plica!'. include postage. Mich Igan residents Include 4 % sales tax. Orders must be 

prepahl or via Darlk.:ard 1Mastercard. VISA. Eurocard. Access. elc.). Include card 
number and exairat ion datu. 

IC) 1981 by Roy Wainwr lghl 
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to be from the original PET— which can be spotted

by its memory expansion edge connector, and by

its screen noise when a screen POKE is performed.

Subsequent models have expansion pins (not an

edge connector) and a hash-free screen.

There are other architectural differences, the

wide 80-column screen being the most obvious.

Some of the changes are important in a negative

way: for example, the "speedup" achieved on some

computers by poking address 59458 is to be avoided

since it can cause chip damage on certain models.

Generally, programs which behave differently

...if (your program's) going to

go elsewhere, try to *
spot any signs of

travel sickness in advance.

in different hardware (as opposed to different

ROM sets) are unusual. If there's a good reason for

such behaviour, it should be documented ... the

more explanations, the better.

Disk ROMs

We seem to have more consistency in disk ROM

systems. The first 2040 ROM is usually called DOS

1.0; units fitted with it require initialization before

a diskette can be used. The subsequent ROMs for

the 2040 are DOS 2.0; they can be quickly spotted

by the fact that the unit bumps the heads at time of

power-up. The ROMs currently fitted to the

Model 8050 disk are called DOS 2.5. At the present

time, the 8050 has only one ROM set, but others

may emerge. When this happens, it may be that

most programs will work well on either ROM; but

of course, any variant behaviour should be noted.

Programs intended for DOS 1.0 systems must

initialize a diskette before starting to work on files;

the assumption is that the data files are likely to be

on a different disk from the program itself. If you

are writing a program for your own DOS 2.0 or

8050 system, it's a good idea to remember to

include such an initialization even though your

system doesn't need it. Others may find it useful.

If you are working with REL type files, it's

fairly obvious that DOS 1.0 systems are not com

patible with your program. Note it anyway in

your text; what's obvious to you may not be to

newcomers.

It seems to be safe to assume that a 2.0 DOS,

which has Append and Relative file features, will

always be used with a 4.0 or later Basic. Don't be

too sure. There are plenty of users who don't have

the option of going to Basic 4.0. If you write your

program for Basic 4.0 — and it's usually easiest for

you to do it this way — note the fact. The Basic 2.0

user may want to take a shot at converting your

program, but he needs to be warned thai conversion

is necessary.

Machine Language

It's possible to write machine language programs

that will run on any PET/CBM machine. It can't be

done every time, but if you can ... do it- I find it a

great nuisance to have to keep copies of programs

suitable for Original, Upgrade and 4.0 Basic

ROMs. The trick is to use thejump Table (Hex

adecimal FFC0 to FFEA) for all input and output;

it's identical in all PET ROM systems so that one

program fits all machines. To repeat: you can't

make your machine language program ROM-inde

pendent in every possible case; but it can be done

surprisingly often.

If your program runs only on a particular

machine type, document it. The same ground

rules apply: if the user is cautioned, he may well

take a shot at doing the conversion himself. If he's

not warned, he may spend a lot of time typing in

the program only to find that it doesn'i work.

Then he may spend hours looking for a transcrip

tion error that isn't there.

Summary

If you're writing a program that you think may be

used on somebody else's machine, look it over

carefully for compatibility problems. Ii doesn't

mailer whether you plan to sell the program, give-

it to a friend, or publish it in COMPUTE! — if it's

going to go elsewhere, try to spot any signs of

travel sickness in advance.

Of course, you don't have every model of PET

and every printer and disk unit in your home.

Obviously, you can't test everything yourself.

But learn a little about compatibilitv between

machines, and you'll know where to look for

potential trouble. If you're not sure, try the

program on a friend's machine. If you're still not

sure, add some cautionary sentences to your

documentation.

PET/CBM machines are really highly compati

ble. Learn how to look for the few rough spots and

your programs will become much more widely

useable.

And if you're really not sure, appeal lor help.

Drop a couple of REM statements in your program

asking for feedback. Many users will be glad to

help ... to tell you what they needed to do to fix

your program for their machine. Or better yet ... to

tell you that your program worked fine on the first

try. ©

148 COMPUTEI July, 1981. Issue 14 

LO be from the original PET - which can be spotted 
by its memory expansion edge conneCLOr , and by 
its screen noise when a sc reen POKE is pe rformed. 
Subsequent models have expansion pins (not an 
edge conn ecLOr) and a has h-free screen. 

T here are other architectural diffe rences, the 
wide 80-column screen being the most obvious. 
Some of the changes are impo rtant in a negative 
way: for example, the "speedup" achieved on some 
compUle rs by poking address 59458 is to be avoided 
since it can cause chip damage on cenain models. 

Generall y, programs which behave differentl y 

... if (your program's) going to 
go elsewhere, try to 

spot any signs of 
travel sickness in advance. 

in different hardware (as o pposed LO differel1l 
ROM sets) are unusual. If there's a good reason for 
such behaviour, it should be documented .. . the 
more exp lanations, the belle r. 

Disk ROMs 
We seem LO have mo re consistency in disk ROM 
systems. T he first 2040 ROM is usuall y ca lled DOS 
1.0; units filled with it require initializa ti on before 
a diskelle can be used. T he subsequent ROMs for 
the 2040 are DOS 2.0; they can be quickl y spotted 
by the fact that the unit bumps the heads at time of 
power-up. T he ROMs currentl y filled LO the 
Model 8050 disk are call ed DOS 2.5. Atthe presel1l 
time, the 8050 has onl y one ROM set, but othe rs 
may emerge. When this happens , it may be that 
most programs will wo rk well on either ROM ; but 
o f course, any variam behaviour sho uld be noted. 

Programs il1lended for DOS 1.0 systems must 
initialize a diskette befo re staning LO work on fil es; 
the assumption is that the data fil es are likely LO be 
on a differe l1l disk from the program itself. I f yo u 
are writing a program fo r your own DOS 2.0 or 
8050 system, it 's a good idea to remember LO 
include such an initiali za tion even though your 
system doesn't need it. Othe rs may find it useful. 

I f you are working with REL type fil es, it's 
fa irly obvious that DOS 1.0 systems a re not com­
patible with your program. Note it anyway in 
your tex t; what's obvious to you may not be to 
n eWCOlll e r s. 

It seems to be sa fe LO ass ume thaL a 2.0 DOS, 

which has Append and Relative fil e featu res , wi ll 
always be used with a 4.0 or later Basic. Don't be 
LOO sure. T he re are plenty o f use rs who don't have 
the o ption of going LO Basic 4 .0. If you write your 
program fo r Basic 4.0 - and it's usuall y easiest for 
you LO do it this way - note the fact. The Basic 2.0 
user Ina}, want to take a shot at conve rting your 
program, but he needs to be warned that conversion 
IS necessary. 

Machine Language 
It's poss ible to write machine language p rograms 
that will run on any PET/CBM machine. It can't be 
done eve ry time, but if you can ... do it. I find it a 
great nuisance to ha ve LO keep copies o f programs 
suitable fo r Original, Upgrade and 4 .0 Basic 
ROMs. T he trick is LO use the Jump T able (Hex­
adecimal FFCO LO FFEA) for all input and ou tpUl; 
it's identica l in all PET ROM systems so that one 
program fits all machines. To repeat: )'ou can't 
make your mac hine language program ROM-inde­
pendent in ever y possible case; but it can be done 
surprisingly often. 

! fyour program runs onl y on a particular 
machine type, document it. The same ground 
rul es apply: if the use r is cautio ned , he may we ll 
take a shot at doing the conve rsion hi mself. I f he's 
not wa rned, he may spend a lot o f time typing in 
the program only to find that it doesn 'l wo rk. 
T hen he may spend hours looking for a transc rip­
tion e rror tha t isn't the re. 

Summary 
If you're writing a program that you think may be 
used on somebody else's machine, look it over 
ca re full y fo r compatibility problems. II does n't 
matter whethe r you p lan to sell the program, give 
it to a fri end, or publish it in COMPUTE! - if it 's 
going to go elsewhere, try LO spot any signs of 
trave l sickn ess in adva nce. 

Of course, you do n't have eve ry mode l o f PET 
and eve ry printer and disk unit in your home. 
Obviously, yo u can 't test everything YOllrsel f. 

But lea rn a lillie about com patibili l y between 
mac hines , and yo u'll know where to look fo r 
potential trouble. I f you 're not su re, I ry the 
program on a friend 's mach ine. I f you 're still not 
sure, add some cau tio nary sentences to you r 
documentation . 

PET/CB I machines are rea ll y highly com pati­
ble. Lea rn how LO look fo r the few rough spo ts a lld 
your progra ms will become much mol' widely 
useable. 

And if you're rea ll y not sure, appeal for help . 
Drop a couple of REM statements in )'ou r program 
ask ing leJl' feedback. Many users wi ll be glad 10 

help .. . to tell yo u what they needed to d o to fix 
your program fo r their machine. O r belle I' ye t ... to 
tell yo u that your program worked fin e on the first 
try. a 
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Big power

small package,
Products for PET/CBM computers only.

MflCHlNE LflNGURGE UTILITV-PRC 1.2R

ROM BflSED FIRMWRRE INCLUDES 43 COMMRNDS TO
ENHRNCE USE OF VOUR COMPUTER INCLUDING DOS!
INCLUDES RSSEMBLER, DISSRSSEMBLER, HUNT MEMORV,
QUICK TRRCE, COMPflRE MEMORV, TRflNSFER MEMORV,
RELOCRTOR, WRLK CODE, INTEGRRTE MEMORY, VIDEO
SCREEN DUMP TO PRINTER IN STRNDRRD OR ENHfiNCED
FORM, FILL MEMORV, FRST TVPE CODE ENTRY, HEX TO
DECIMRL RND flSCII CONVERSIONS £ VISE VERSR!
MOST FUNCTIONS TO SCREEN OR PRINTER. MRKES
HRNDLING RND UNDERSTRNDINO Of, M*C"™E CODE
PROGRRMMING ERSIER. RLSO INCLUDED RRE THESE
PROGRRMS RCCESSIBLE FROM BflSIC. REV. PRINT -
DOS - SCREEN DUMP - ENHfiNCED SCREEN DUMP -
RE/NEW - RUTO REPERT - DISK RPPEND - REV.SCREEN
- DISPLRY. RVRILRBLE FOR 3.0 ROMS RT LOCflTION
HEX *R000, FOR 4.6 ROMS RT HEX $9000 OR HEX
$RB00. SPECIFY. MflNURL INCLUDED. WE fiCCEPT VISR
RND MRSTER-CHRRGE. ORDER FOR 30 DRY FREE TRIfiL
DOES NOT LOWER USER MEMORY. R MUST FOR HEW OR
RDVRNCED PROGRRMMERS RLIKE!

4K ROM FOR 3.0 (SAOOO) OR (S9000) . $79.95 $2 SSH

4K ROM FOR 4.0 (SAOOO) OR (S9000) . 579.95 S£ S&H

The $180 Programmable

character generator that

performs above and

beyond its price.

Ifs the NEW HAL PCS 6500 for your PET. With HAL,

you control each dot in the 8 x 8 matrix so you get

sharp, clear graphics. HAL offers:

• Storage tor 64 user-

programmable characters

• Built-in CB2 sound amplifier

• PCG Manual and demo

program

The HAL PCG 6500 Is avail

able exclusively at Systems

Formulate...

Call today for more Information or to place your phone order

(415) 326-9100 39 Town & Country Village, Palo Alto, CA 94301

We honor Master Charge, Visa, Check or Money Order (California residents

sales tax)

Dealer Inquiries Invited

Interface to PET/CBM with

24 pin character generator

ROMS, (if your PET uses 28

pin ROMS. Conversion Kits

are available tor $45. To

simplily ordering, please

indicate memory RAM

#2114 or #6550.)

®SYSTEMS FORMULATE CORPORATION
30 Tt7wn « COUOU7 TOJWB • PUo Alto. C*UfonU» 04301

BflSIC UTILITIES 4.0

THIS 4K ROM CONTfllNS 19 COMMRNDS FOR BfiSIC
=>ROGRRMMING. INCLUDED flRE RUTO " RENU"»j* '_
DELETE - FIND - RPPEND CTRPE> - DUMP "HELP -
TRACE - STEP - OFF - REV. PRINT - D.O.S. -
SCREEN DUMP - ENHANCED SCREEN DUMP - RE/NEW -
}UTO REPERT - RPPEND <DISK> - REV.SCREEN -
DISPLRV. MRNUflL INCLUDED. THIS ROM IS LOuRTED
RT HEX$9080? THESE PROGRAMS DO NOT LOWER USER
RVRILABLE MEMORV, & WILL GREftTLV ENHANCE VOUR
PROGRRMMING RBILITV!

>?Q nc j. *r/ ecu

4K ROM IS $79.9^ + ** ^&«

2K ROM W/FIRST 19 COMMRNDS IS $39.95 + $2 S&H

PLERSE SPECIFV WHICH ROM SET VOU HAVE.

SEND $1.00,

GET CATALOG

& $5.00 OFF

OF THE NEXT

PURCHASE!!!

COMPETITIVE

SOFTWARE
21650 Maple Glen Drive

Edwardsburg, MI 49112

PROGRAMS AVAILABLE FROM

COMPUTER HOUSE DIV.

FOR COMMODORE AND APPLE COMPUTERS

ACCOUNTING SERIES

— A/P. A/P..JobCo)t »nd

job Eitimiting

— Payroll

— Checkwriict

— Inventor)'

— Milling List

ATTORNEYS 5ERIES

injnciaL

— Legal AccounHng

— Legal Demo

CBM PROGRAMING AIDS SERIES

— Docu-Print

— F.E.T./Recover

— Screen Dump/RepeJt

— Scrunch Plus

— Sof-Bkup

— Soner

— Super-Ram

— Tuce-Print

— Vari-Print

DESIGNERS/ENGINEERS SERIES

— Beims

— Bolt Circle

— Machine Pail Quoiing

— Machine Pare Quoting Demo

— Spur Geirs

— Trig/CircleTangent

POLITICAL SERIES

— Political Mailing Lin

REAL ESTATE SERIES

— Liilings

— Financial wilh

Record of Inveirments

— Mail/Phone Lin

— Checkwriter

APPLE PROGRAMING AIDS SERIES

— Scrunch

Prices 8f specifications subject 10 change without notice. Non disclosure statement must be

signed and icturntd befote shipment.

NOTE: All ofthru progrmmi ire menu driven *nd prompt ihe uier. Previoui ex-

peritoc* it not necemry, only fmmil«riiy with subject mittrial. Initruc-

tions included with each program.

DEALERS WANTED COMPUTER HOUSE DIV.

F.L.C.. INC.

l«0? Clinton H;

TaMphG

Jackson, M«n 4320Z

1S17I 7B2-2132
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Big power 
small package. 
Products for PET/ CBM only. 

MACHINE LANGUAGE UTILITV-PAC 1. 2R 

ROM BASED FIRMWARE INCLUDES 43 COMMANDS TO 
ENHANCE USE OF VOUR COMPUTER INCLUDING DOS! 
INCLUDES ASSEMBLER, DISSASSEMBLER, HUNT MEMORV , 
QUICK TRACE, COMPARE MEMOR~' , TRANSFER MEMORY, 
RELOCATOR , WALK CODE , INTEGRATE MEMORV , VIDEO 
SCREEN DUMP TO PR INTER I N STANDARD OR ENHAI;CED 
FORM, FILL MEMORV , FAST TVPE CODE ENTRV, HEX TO 
DECIMAL AND ASCII CONVERSIONS & VISE VERSA! 
MOST FUNCTIONS TO SCREEN OR PRINTER. MAKES 
HANDLING AND UHDERSTANDIHO OF MACHINE CODE 
PROGRAMMING EASIER. ALSO INCLUDED ARE THESE 
PROGRAMS ACCESSIBLE FROM BASIC. REV. PRINT­
DOS SCREEN DUMP ENHANCED SCREEN DUMP­
RE/HEW - AUTO REPEAT - DISK APPEND - REV. SCREEN 
- DISPLAV. AVAILABLE FOR 3. 0 ROMS AT LOCATION 
HEX SA000, FOR 4.0 ROMS AT HEX $9000 OR HEX 
SA000. SPECIFY. MANUAL INCLUDED. WE ACCEPT VI SA 
AND MASTER-CHARGE. ORDER FOR 30 DAV FREE TRIAL. 
DOES NOT LOWER USER MEMORV. A MUST FOR NEW OR 
ADVANCED PROGRAMMERS ALIKE! 

4K ROM FOR 3 .0 ($AOOO) OR ($9000) . $79.95 $2S&H 

4K ROM FOR 4.0 ($AOOO) OR ($9000t . $79.95 $2S&H 

The S 180 Programmable 
character generator that 
performs above and 
beyond its price. 
It's the NEW HAL PC;:] 6500 for your PET. With HAL. 
you control each dot in the 8 x 8 matrix so you get 
sharp. c lear graphics. HAL offers: 

• Storage for 64 user­
programmable characters 

• Buill-in CB2 sound ampl ifier 

• peG Manual and demo 
program 

The HAL PCG 6500 Is aval/­
able exclusively at Systems 
FormUlate ... 

• Interlace to PET/ CBM Wllh 

24 pin character generator 
ROMS. (II your PET uses 28 
pin ROMS. Conversion Kits 
are available for $45. To 
simpli fy ordering. please 
indicate memory RAM 
#2114 or "6550.) 

Calf today lor more Inlormatlon or to place your phone order. 
(415) 326-9100 39 Town & Country Village, Palo Alto, CA 94301 
We honor M • .,., Charge. VI ... Check or Money Order (Calltoml. re.,dan', 
. dd 6 }S" .. I .. m.) 

Dealer Inqui ries Invi ted 

BASIC UTILITIES 

THIS 4K ROM CONTAINS 19 COMMANDS FOR BASIC 
PROGRAMMING. INCLUDED ARE AUTO RENUt1BER -
DELETE - FIND - APPEND (TAPE ) DUMP - HELP -
TRACE STEP OFF - REV. PRINT - D.O.S. 
SCREEN DUMP ENHANCED SCREEN DUMP - RE/NEW -
AUTO REPEAT APPEND (DISK) REV. SCREEN -
DISPLAV. MANUAL INCLUDED. THIS ROM IS LOCATED 
AT HEX $9000. THESE PROGRAMS DO NOT LO~tER USER 
AVA I LABLE MEMORY , & WILL GREATL V ENHAI;CE VOUR 
PROGRAMMING ABILITY! 

4K ROM IS .............. .. ........ $79.95 + $2 S&H 

2K ROM Iot/ FIRST 10 COMMANDS IS .... $39.95 + $2 S&H 

PLEASE SPECIFV WHICH ROM SET VOU HAVE. 

SEND $1. 0 0 , 
GET CATALOG 
& $5 . 00 OFF 
OF 'rIlE NEXT 
PURCH ASE ! ! ! 

COMPETITIVE 
SOFTWARE 

21650 Glen Drive 
MI49112 

PROGRAMS AVAILABLE FROM 

COMPUTER HOUSE D1V. 

rOR COIUIODORr 10110 APPLE COMPUTERS 

ACCOUNTING SERIES 
- AlP. All'.. Job Coli and 

Job Estimat ing 
- P.ayrol1 
- Checkwriter 
- Invenlory 
- M.liUng lill 

AlTORNEYS SERIES 
- Financial 
- kga] A«ounting 
- kg,j Demo 

CBM PROGRAMING AIDS SERIES 
- Doeu ·Prinl 
- F.E.T.lR«-over 
- Scrttn Dump/~.11 
- Scrunch PlIII 
- So(.Bkllp 
- Sorl ... 
- Supc:r·R..am 
- T ' Io(:e·Print 
- Van'Prin, 

DESIGNERS/ENGINEERS SERIES 
- B.:aml 
- Boll Ci,cle 
- MxhiM Pitt Quoting 
- Mxhine Pari Quoting Demo 
- SpUI Gan 
- Trig/CirekTan~n' 

POLmCAL SERIES 
- Polilic,j Mailing Lilt 

REAL ESTATE SERIES 
- l illing1 
- Fina!lci,j with 

R«ord of Invn'mcntl 
- Mail/ Phone Lill 
- Ch«kwriter 

APPLE PROGRAMING AIDS SERIES 
- SawKh 

Pricel & Ip«ificalionl ' lIbjeel 10 change wi lhoul nOlice . Non..oiKlolurc 1I.llemcnl mUll be 
ligned .a nd rtlurne-d bo.forc Ihipmm!. 

NOTE : All of lhn .. pror;ram.are menu driun and prompt Ih .. u.., • . Pnviou~ ... -
pc ri .. ncc ;1 not nrcu,ary. onl )' famil ... ,,)' with lubjfCt ma,uial. In.uuc_ 
, ionl inc!ud .. d wi th tach p rogram . 

DEALUS WAII TE D COMPUTER HOUSE DlV. 
F.L.C., INC. 

101)1 CJOoc ..... R~ J«' oon. Mel G202 
rolool>one: t5111112.21» 
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Screener
Four Screen Utility

Routines For The PET

Ralph Owens

The PET's cursor controls, TAB, SPC, and

clear screen functions are good, but sometimes

they are not good enough. Several times I have

wished for a clear, but reversed, screen. At times I

have longed For a scroll-right feature for some
neat, ad ion-packed cartoons.

Finally I decided to quit wishing and to write

some screen routines. Listing 1 shows the results of

my frustrations. These are four short, independent,

relocatable, re-entrant, ROM-independent screen

routines which use the I K block of screen memory

as data for a block action of some type. Each

routine may be implemented alone, or all four may
be placed in the PET at one time. Each routine

uses one base address for indirect addressing. This

is placed into addresses 0-2 which have (in all

released ROM's) been reserved for the USR func

tion vector, and are infrequently-used addresses.

The first routine moves everything on the

screen one character to the right. It starts in the

upper left corner and moves the entire row right.

It repeats itself on the next line for 25 times. By

changing the starting address, the number of

columns to move (in register X) and the number of

lines to move (in register Y), one can make any
portion of the screen roll right.

The second routine reverses everything on the
screen. The trick here is that it toggles the 7th bit

of the screen character, which causes the entire

screen to be the reverse of what it was. The method

used docs not allow easy modification to work on
only a certain portion of the screen.

The third routine clears a window on the

screen. The base address as shown in the listing is

the memory address of the upper lefi < orner of the
window. The X register contains the height of the

window. The Y register contains the width of the
window. In listing I, lines 460 to 490 show how to

dynamically change the position of tin- window. If
you change the blank to a reversed blank (160

instead of 32) then a reversed window will appear.
If you also set the window to include the entire
screen, then a clear, but reversed, screen will
result.

The fourth routine is a scroll down routine. Ii
moves everything on the screen down one line. By

changing the value in the X register, and the value
of the counter at location zero, one can get only a
portion of the screen to scroll down.

Pulling the two scrolling functions inside of

I-OR-NEXT loops will provide quite good anima
tion. If you put the reverse screen routine in a

FOR-NF,XTloop, then a flashing, attention-getting
display can be obtained.

These four routines arejust some things thai
I've wanted to do with the screen. I hope thai you

can use them. Some other ideas that I have had are

to make a scroll left function. One could grab the

100

110

120

130

140

150

160

170

180

190

20©

210

220

230

240

250

260

270

2S0

290

300

310

320

330

340

350

PRINT'TJTHIS PROGRflM WILL LORD FOUR SHORT,"

FRINT"REL0CRTRELE, ROM INHEPENHRNT, MRCHIHE"

FRINT"LfiNGUfiGE ROUTINES INTO THE SECOND"

PRINT-'CRSSETTE BUFFER."

PRINT"*ITHE FIRST ROUTINE MILL MOVE EVERY"

FRINT"CHRRRCTER OH THE SCREEN ONE SPflCE TO"

PRINT"THE RIGHT,"

PRINT"WTHE SECOND ROUTINE HILL REVERSE EVERV"

PRINT"CHRRRCTER ON THE SCREEN."

PRINTWTHE THIRL ROUTINE WILL CLEflR RNV"

PRINT"SPECIFIEn BLOCK OF THE SCREEN."

PRINTM THE FOURTH HILL SCROLL THE SCREEN11

PRINT"DOWN ONE CHRRRCHTER"

GOSUB2820

PRINT'TIDO VOU WflNT R DEMONSTRRTION? CV OR N>"

GETCH*:IFCH$=""THEN250
IFCH$O"V"THENPRINT"0H COME ON, HUMOR ME!!"

PRINT'BBWFIRST I HILL BEMONSTRRTE THE SCROLL RIGHT FUNCTION"
PRINT"WWWWHMB»iIEVM SHOWINCH HOWS ITM MuVEStf THE KWH0LEM SCREEN"

F0RN=826T0965:RERHR■POKEN,R:NEXT

REN PUT ROUTINES INTO THE 2ND CRSSETTE BUFFER FOR DEMO PURPOSES ONLV

REM THEV CRN BE RELOCRTED RNVWHERE THflT IS SRFE

F0RN=1TO40:SVS <S26 5 - FORM-1TO480-10*N:NEXTM,N

PRINTMHNOTICE HOW THE SPEED INCRERSED fiS THE"
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Screener lines to move (in registe r V), o ne can make a ny 
ponio n o f th e sc reen ro ll right. 

Four Screen Utility 
Routines For The PET 
ROlph Owens 

The second rOlltine reve rses e verything o n the 
screen. The tric k he re is thaL it lOggles the 7th bit 
of the screen characte r , which ca uses the e luire 
scree ll to be th e reverse o f what it was . The method 
used does not allow easy modifica tion La wo rk o n 
o nl y a cenain portion of th e screen. 

The third ro utine clea rs a windo \" on th e 
screen. T he base address as show II in the listi ng is 

The PET's cursor contro ls, TAB, SPC, a nd the memo ry address o f th e uppe r Ic ft co rn e r o f th e 
clea r'screen functio ns a re good , but somelirnes windo w. The X registe r contains th e he ig ht o f the 
th ey are no t good e no ugh . Severa l times I have window. The Y register conta ins th e \ idth of the 
wished for a clear, but reversed, sc reen. At times I window. I n listing I , lines 460 lo 490 show how lo 

have lo nged fo r a scro ll -right fea ture fo r some d ynamica ll y change the positio n o f the window. If 
neat, action-packed can oons. yo u cha nge the blank to a reve rsed bla nk ( 160 

Finally I d ecided lo quit wis hing and lo write instead of32) th en a reve rsed window will a ppea r. 
some screen routines. Listing I shows th e res ults o f If you also set the window to include t he entire 
my fru stra tio ns. T hese a re four short, inde pende nt, screen . then a clea r , but reve rsed. screen will 
reiocatable, re-entrant, ROM-inde pendent screen res ult. 
ro utines which usc th e I K block o f screen me mo ry The fo unh routine is a sc roll down ro utine . It 
as data fo r a block actio n of some type. Each moves everythin g on the screen down o ne line . By 
routine may be implemented alo ne, or a ll four may chang ing th e va lue in the X register, and the va lue 
be placed in the PET at o ne time . Each ro utine o f th e counte r a t loca ti o n ze ro , one ca n get o nl y a 
uses one base address for indirect addressing. This ponio n o f th e screen lo sc ro ll d o wn . 
is placed into addresses 0-2 which hilve (in a ll Putt ing th e two scrolli ng fun ctio ll s inside o f 
released ROM 's) been reserved fo r th e US R func- FOR- I EXT loops wi ll provide quite good an ima-
tion veClOr, and a re infrequentl y-used addresses. tion. I r yo u putthe reve rse screen routine in a 

The first routine moves everythin g on the FOR-N EXT loop, th en a n as hing, attentio n-gelling 
screen one character lo the ri ght. It stans in th e display can be obtained. 
upper le ft corn er and moves the entire row right. These four rOLitines a rc jusl some things th aI 
It re peats itself o n the nex t line for 25 times. By I've wa nted to do with the sc reen . I hope that you 
changing the staning address , the number of can use them. Some o th er ideas that I have had a re 
co lumns lo move (in registe r X) and the number of lo make a scro ll le ft fun ctio n. One cou ld g rab th e 

100 PF: BH":1TH 1:3 PROGRA~l ~.JI LL LOAIt FOUR SHO~:T .," 
11(1 PR BH" RELOCATABLE , Rml nWEPENItAtH ., ~lACH It-~E" 
12(1 PR I NT" LANGUAGE F~OUTI NES HlTO THE SECot~It" 
130 PRINT"CASSETTE BUFFER." 
140 PR I NT" :~ITHE F I F:ST ROUTI NE ~'H LL ~10\,iE E"lEF:'T'" 
150 PRINT"CHARACTE~: Ot·j THE SCREEN Ot~E SPACE TO" 
160 PRINT"THE RIGHT." 
170 P":INT" :~ITHE SECOt~It IWUTB~E mLL F~E\,iEF5E E"lER'T'" 
180 PF:INT"CHARACTER O~j THE ~;(:REEN." 
190 PR BH" lITHE TH I RIt FWUT B~E ~,H LL CLEAF~ At~'T'" 
200 PF~ INT"SPECIFIEIt BLOCY OF THE ::;CREEN." 
210 PR I NT" :~l THE FOURTH ~'H LL ::;C:ROLL THE ::;CREEN" 
220 PRINT"ItOW'~ Ot·jE CHA~:ACHTER" 
230 GOSUB2020 
24(1 PR I NT":'lDO ',-'OU ~,JAm A ItHlot·6TF.:ATI Ot·p CT' OF.: t·O" 
250 GETCH$ : I FCH$=" "THEt·j25~:::1 
26(1 I FCH$O " 'r''' THEt~PF.: UH" OH Cot'lE Ot·L HUt'10R t'lE I I " _ _ 
270 PR I NT ":~~I~F I RST I ~,JI LL ItEt'lOt~::;TF.:ATE THE ::;CF.:OLL F~ IGHT FUt~t.:T! I~N" 
280 PR I t~T" :~~I~~~I~~)IIIB'T' :~l ::;Hm,J I N(i :~l Hm,m I Dl t'10"lE ::;:~1 THE :U'JHOLE.~l ::;I_PEEt·j" 
290 FORt·~=826T0965 : ~:EAItA : POKEt·j, A : HE>n 

:~~~ REt1 PUT ROUTINE::; HHO THE 2t·m CA::SETTE E:UFFER FOF.. IlEt-l0 F'UF:PCI::;ES Ot~L'T' 
320 RE~l THE',-' CAN !:E RELOCATEIt At'N"JHERE THAT I::; ::;AFE 
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Youk Cilisb....
It's all in. a.
24--pirx

at CHSM

"Pet Otuners
granted 3 UJtihcs :

i. Taster- Cassette load
rfJ-Axtto-repaat on.an xeqs

73y and

IS Commands.

ROM and MANUAL— $49.9 5

Specify 3.0 or 4.0 Basic (Works with or without toolkit)

Eastern House Software

3239 Linda Drive

Winston-Salem, N. C. 27106

(919) 924-2B89

(919) 748-844G

O.'." CASSETTE. INCLUDES INSTRUCT

IONS. UPPER/LOWER CASE. CONTROL

MODE; CLEAR; DELETE. ESCAPE.

BREAK. CB2 SOUND. PAUSE, NET

WORK TO PRINTER ...59.05

PROGRAMS OVEH 1'llONI

LINES. SEND FILES BETWEEN BUS

INESS LOCATIONS. ACCESS THE

SOURCE OR mCRONET. I'ROCRAUS

*6rk on a:.t i>Et/cQv urn ss
and a;; iell modem.

UV HALI'l'i'K SOtT'.»AHt

MODEM-WARE IV

ON 20-10 DISK. ALL OF AbOVE EX

CEPT NETWORK TO T'RINTEH. PRO

VIDES NEIVORK TO DISK. MSK TO

POINTER; DISK UTILITIES. NLT-

WORK USAGE PCM. DISK TO DISK

{TRANStEil PROCR.4US,' FILES OVER

PHONE); FLIP FILE [ COftllF.CTS OLD

TO NES BOM PILES); DISK TO NF.T-

WOUK. CONVERT FILL PROGRAM (CilM

PILLS TO ASCI]) . . .S39.95

HALPURR SOFTWARE

24500 GLF.NKOOD DR. LOS GATOS

CA. 95030 SOURCE TCF1G*-

11ICRONET-703-1S. 170

EPROM PROGRAMMER

No fuss just plug

in an do your own

EPROMS.

PROGRAM

COPY

VERIFY

Program you own single 5V supply

EPROMS like 2716, 2532. Plugs

directly into PET/CBM. Nothing else

to buy completely assembled and

tested including software. $195.00

ALSO EPROMS 2716 — $12.50 Each

2532 — S28.00 Each

SHIPPING — ADD $5.00

MRJ

7951 No. 4 Road, Richmond, B.C.

Canada, V6Y 2T4

Telephone (604) 273-3651

SELECT — A — ROM
For the Commodore PET/CBM

With one rotary switch select 1 to 6 separate

ROMS or EPROMS, without damaging your

computer board or rom pins. Now you can

use

Wordpro, Toolkit, Visicale, Eproms

as 2716's or2532's etc.

Assembled $80.00

Kit $45.00

ROM SWITCH

A switch between old basic 2.0 and new 4.0

basic ROMS. Now you can utilize your

computer with new and old software.

$125.00

VISA ORDERS — PHONE

(604) 273-3651 - JOHN (604) 273-3416 - JOHN

(604) 325-1122 — STAN

July, 1981. Issue 14 COMPUTE! 

-- 'the R.om ~bbit ., 

l:'e. t- OUJ ne. .... s 
9rc>nted :3 UJ'.he~ : 

L r...r..r Castette 1.ood. 
2.J .... to- ... ~t OO1."n 1\04-
S . O'JC2",ot'I;f 'test. and 

12. CCI'I1m.ands. 

•• 15 my COrYlhlQrlO" 
Us Cllt in. a. 
24-P'11 Rom 
c>tEHS!I 

Specify 3.0 or 4.0 Basic (Works with or without toolkit) 

EASTERN HOUSE SOFTWARE (919) 924-2889 
(919) 748-8446 3239 Linda Drive 

Winsto n ·Sa lem, N . C . 27106 

EPROM PROGRAMMER 
'\' 
• .... ..,<> ........ 

If PR O M 
PROGRAMMIfR 

No fuss just plug 
in an do your own 
EPROMS. 

PROGRAM 
COPY 
VERIFY 

Program you own single 5V supply 
EPROMS like 2716, 2532. Plugs 
directly into PET/ CBM . Nothing else 
to buy completely assembled and 
tested including software . $195.00 

ALSO EPROMS 2716 
2532 

$12.50 Each 
528.00 Each 

SHIPPING - ADD $5.00 
MRJ 
7951 No. 4 Road . Richmond. B.C. 

Canada. V6Y 2T4 
Telephone (604) 273-3651 

L'(CUMi'CE PRQGRAl!S OVEII 
1.11"ES. SEND fl US 
INESS l.OCH IOSS. 
SOURCE OR lJ I CRQNI:T. 
~NA:~lIlJ' 
A!:tJ A:; H I.:[ m>DE!! . 

MODEM-WARE I 
ON CASSETTE . INCI.UOES I SSTl!UCT­
lOSS : l:P PER / I.OlrER CASE : CO:'''TROL 
IJODE; CLV,R ; m:UTE. ESCAPE, 
IIREAK, CIIl!: SCCND. P.l t:SE, :;ET­
worn;: TO PP.! NTI R ... 53.95 

MODEM-WARE 
BY HAU'Cl!R SOrT'lARE 

MODEM-WARE IV 
OS :! O ~ O DI SK • .ILL Of .I1lO\'1. EX ­
C.EPT S!:n:ORK TO PRINT[R. PliO· 
\' I D';: '; SEToI OR .. TO DISK. ::l I S" TO 
pn!~TER : D1S)\ UT !!. ITlES. ''IT­
"OR~: USAGE PGlJ ; DISK TO DISK 
(TRAt;SfEIl PIlOGR~),IS /r I US OVER 
PIIO:;E ); fL IP flU: (COnnr.CTS OU) 
TO :;U ROOl fiLES). DI SK TO :;t:T_ 
'ofI)nK . C:ONVERT fill: I' ROGIlA)'! (CllI! 
'I LES TO ,\ SC!!) ... S)9 . 9r. 

HALPURR SClIF1rw,Ai~::~:::::::>' 
H~OO GUN'(OOD D:l. LOS GATOS. 

CA. 9!10JO SOURC[ , TCf ·IG" 
;.n Cl!O!>'ET ; 7 0;l4 5 . ~ 70 

SELECT· A· ROM .. . -. 
SELECT - A - ROM 
For the Commodore PET/ CBM 

With one rotary switch select 1 to 6 separate 
ROMS or EPROMS. without damaging your 
computer board or rom pins. Now you can 
use 
Wordpro, Toolkit, Visicale, Eproms 
as 2716's or 2532's etc. 

Assembled ____ $80.00 
Kit 545.00 

ROM SWITCH 
A switch between old basic 2.0 and new 4.0 
basic ROMS . Now you can ut ilize your 
computer wi th new and old software. 

5125.00 

VISA ORDERS - PHONE 
(604) 273-3651 - JOHN (604) 273-3416 - JOHN 

(604) 325-11 22 - STAN 
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IRQ vector and view eacli character before the

operating system gets it. Then when the top of the

screen is reached, the scroll down function could

be called automatically. This could also be done

with the left and right scroll routines. If the screen

buffer were expanded (under software) then true

scrolling into and out of the non-visible portion of

the buffer could be implemented. This could help

word processing, some search-and-destroy games,

and some advertising and attention-getting rou

tines. Additionally, one could implement the

cleared reverse by reading the reverse flag in the

operating system and shunting to the reverse

routine. I am sure that you can think of many

other creative ideas which could be accomplished

using similar techniques.

For those of you who don't wish to type in the

complete listing ol the program, I will supply a

copy on tape for $2.50, the approximate cost of the

tape and postage. Send a self-addressed envelope

to:

Ralph Owens

Box 202

Enterprise, KS 67441

360 PRINT"TIME CONTROL LOOP COUNTER DECREASES"

370 GOSUB2020

3S0

390 PRINT'TMSWUOW I WILL DEMONSTRflTE THE SCREEN"

400 PRINT"REVERSRL FROGRRM. I WILL TOGGLE"

410 PRINT"THE ENTIRE SCREEN 15 TIMES"

420 FORN=1 TO15:SVS<863)
43© FORM= 1TO200 : NEXTM .■ H

440 GOSUE202O

450

460 PRINT'THOW I WILL DEMONSTRflTE THE CLERRIHG"

470 PRINT"OF fl WINDOW ON THE SCREEN. FIRST I"

480 PRINT"WILL REVERSE THE ENTIRE SCREEN, SO THRT"

490 PRINT"VOU CRN SEE WHRT HRS BEEN CLEflREDMWW
500 SVS < 863 ) ■ GOSIIB2020 : SVS < 890 -■
516 GOSUE202G

529

536 PRINT\"H0W I WILL CHRNGE THE LOCflTION OF THE WINDOW RND ITS DIMENSIONS1
540 POKE891,20:POKE895,130:REM SETS UPPER LEFT CORNER OF WINDOW
550 POKE 399,10:pOKE901,20
568 SVS'.:863> : SVSC390)

570 GOSUE2020
586

590 PRINT"^THE NEXT DEMONSTRRTION IS OF THE"

600 PRINT"SCROLL DOWN ROUTINE."

610 PRINT"MMI WILL SCROLL THE SCREEN DOWN ONE STEP"

620 PRINT"WWn'HEN 10 STEPS
630 GOSUE 202G

640

650 SVS(926)

66& GOSUE2O20

67y FORN=1TO1©:SVSC926):NEXTN
680 GOSUB2020

69'9

70O PR I NT "TITHE IMPORTflNT flDDRESSES IN THESE"
710 PRINT"ROUTINES RRE■"

720 PRINTTRE(10)"THEIR STRRTING RDDRESSES"
730 PRINTTRB-:: 1GD"THEIR CONTROL flDDRESSES"

740 PRINT"3flWTHE STRRTING flDDRESSES flRE"
750 PRINTTflB<l©)"3flSCROLL RIGHT
760 PRINTTRBO0)"REVERSE SCREEN

770 PRIHTTRE(10)"CLERR WINDOW
730 PRINTTRE(10)"SCROLL DOWN

799 G0SUE262@

800

310 PR I NT "TITHE CONTROL POINTS RRE IDENTIFIED"
320 PRINT"IN THE COMMENTS IN THE LISTING."

330 PRINT"WTHEV CONSIST BflSICflLLV OF THE ERSE"
840 PRINT"REDRESS, RND THE INITIRLIZING HF THE"

826

863"

390"

926"
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I RQ vecto r and vi ew each characte r be fo re th e 
o perating syste m gets it. T hen when th e top o f the 
screen is reached , the scroll d own function could 
be called au tomatica ll y. This co uld a lso be done 
with the le ft a nd ri ght sc roll routines. I f th e screen 
buffer were ex panded (unde r softwa re) then tru c 
scrolling into and out of th e no n-v isible portion of 
the bulle r co uld be implemented. T his co uld help 
wo rd process ing. some search-and-destro)' ga mes, 
and some advertising a nd allentio n -geLLi ng ro u­
tin es. Additio nall y, one could implement th e 
cleared reve rse by read ing the reve rse nag in th e 

opera tin g sys tem and shunting to th e reve rse 
routine. I am su re that yo u can think of many 
othe r creative ideas which could be accomp lished 
using similar techniques. 

For those o f you who don 't wis h tv type in the 
complete listing o f the program , I will suppl y a 
copy o n tape for $2.50, the approx imate cost of the 
tape a nd postage. Send a se lf-add ressed e nvelo pe 
to: 

Ralph Owens 
Box 202 
Enterprise, KS 67441 

:::60 PR I t-lT" T I t'lE Cot-lTROL LOOP COUt-lTEF.: DECF.:Ef1:::E:,:" 
:370 GO~:U:E:2020 

390 PR un" :1~rod-lO~j I I.JI LL DEt1Ot·j~: TF~ATE THE SCPEEW' 
4(10 PR un" RE' ... 'EPSAL F'F.:OCiPAt'l. I I,ll LL TOCiCiLE" 
410 PR un" THE Et-lT I F.:E SCREEH 15 T HlE:,:" 
420 FORti= 1 TO 15 : ~: ','::: (:::6:;::;' 
4:30 FORM= 1 T02~30 : tiE ~< n1 .. t·j 
440 CiOSUB2020 
450 
460 PF~ HiT" :'1-j(l~j I I,ll LL DH1Dt·j:::TRATE THE CLEAF.: mCi" 
470 PRItiT"OF A l,j WDOl,j (It.j THE :::CF.:EEt·L FIR:::T I" 
4813 PR I HT" I,ll LL REVEF.::::E THE E~n I F~ E :::[:F.:EEt·j, ~:O THAT" 
490 PF~ItiT"'r'OU CAH SEE l,jHAT HA::: :E:EEt·j CLEAF.:Emm~r~l" 
51313 S'r'S (86:::) : GO:::LIB2D20 : ~:','::: (:::90:;' 
510 GOSU:E:2020 
5213 
5:30 PR un" :'li(ll.j I I,ll LL CHAHCiE THE LOCATI ot·j OF THE l,lItmOl,j AtW ITS D HlHE I otE " 
540 POKE891 ., 20 : F'OKEB95 ., 13 £1 : F~Hl :::ET ::: UPF'EF.: LEFT COFljEF.: OF I,j I t'WOl,j 
550 POKE :399 ., l£1 : POKE9(1l,. 20 
560 SYS(863 ):SYS (890 ) 
570 GOSUB2£120 
580 
59£1 PRHjT":JTHE NEXT DEt'lOHSTRATIOH IS OF THE" 
6£1£1 PR ItiT ":::CROLL DOl,Jt-j ROUTI NE . " 
610 PF~ ItiT" :~lI IHLL SCROLL THE :::C:F.:Enj DOl,jt·j ot·jE :::TEF'" 
620 PR I NT" :~I!lTHEti 1 £1 :::TEP~: 
6:3£1 GOSUB 2(120 
640 
65£1 SYS (926) 
660 CiOSUB2020 
67~3 FORH=1TOlO :::',':::(926): t·jDm·j 
6:::£1 GOSUB2D20 
69(1 
700 F'F.: I HT" :JTHE HlPORTAtH ADDRES:::E::: Hj THE:::E " 
710 PRItH"F~OUTWES ARE : " 
7213 PRItHTAE: (1 (1) "THE I F: :::TA~:TI tW ADDRE ::; ~:E ::: " 
730 PF: HjTTAB (10;' "THE I F.: co~nF~OL ADDRES:3E:::" 
740 PF~ un w~r~rrHE ~:TART mG ADDRE::::::E::: ARE" 
750 F'R I tHTAB ( 113 ;' ":~ECROLL RIGHT :::26" 
760 PF: I NTTA:E: ( 1 (1 ) "RE"/EF::::E SC:F.:EEtj :::6:;:" 
77£1 PF.:IHTTAI: ( 1[1) "CLEAF.: I'JIHDOl,j :::913" 
7:::(1 PF~ HnTAI: (1(1 ) ":::CF:OLL DOJ.lt·j 926" 
790 GOSUf:2C12~j 

:300 
::: 1(1 PR I HT" :JTHE COHTF~OL PO ItH::: AF.:E I DEHTI F I ED" 
:::213 PF.: UH" Hj THE Cot'lNEtH::: Hj THE LI :::TI HG. " 
:::30 PF: un wl!lTHE',' COt·j::: I :::T BAS I CALL',' OF THE BA:::E" 
:::40 F'RItH"ADDRES::: ., AtW THE nHTIALIZIHG OF THE" 
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PRINT"PCINTER REGISTERS X flND V. BY CHRNGING"

PRINT"THESE, VOU CRN MRKE THE ROUTINES WORK"
PRINT"FOR RNV PORTION OF THE SCREEN."

PRINT"WTO SRVE THE ROUTINES ON TRPE 1,"

PR I NT "ENTER THE MONITOR CEV SVSa@24>>"

PRINT"HND TVPE:"

PRINT"«3 "CHR*'::34> "SCREEN RuUTINElhCHR$'::34>11,01, 033R, 03C711

PRINT"WTO SRVE ON DISK DRIVE 0 TVPE-"
PR I NT "WR I1CHR$<34>1I@: SCREEN ROUTINE"CHR$<34>",03,033R,03C7"

PR I NT "WTO SRVE ON DISK DRIVE 1 TVPE •" "
PRINT"WE; "CHR$<34>"1: SCREEN ROUTIHE"CHR*< 34)", 08, 033R, 03C7"

END

350

SG&

S70

380

390

895

300

910

920

930

940

950

96$

376

930

930 REM DflTR FOR ROUTINES WITH RSSEMELV MNEMONICS

1000

1019 REM SCROLL RIGHT ROUTINE

1020
RSSEMBLV COMMENTS

MNEMONICS

1030 REM DECIMflL

1040 REM LISTING

1050

1060 DRTR 169,0

1070 BRTR 133,1

1O80 DflTfl 169,123

1090 DRTR 133.2

1100 DRTR 162,25

1110 DRTR 160,33

1120 DRTH 177,1

1130 DflTR 200

1140 DRTR 145,1

1150 DRTR 136

1160 DRTR 136

1170 DflTR 16,247

1180 DflTfl 165,1

1190 HflTfl 105,40

1200 DflTfl 133,1

1210 DRTR 165,2

1220 DflTR 185,0

1230 DflTfl 133,2

1240 DflTR 202

1250 DflTR 268,230

1260 DRTR 96

:REM LDfl

:REM STR $81

-REM LUR #$30

■REM STR *02
:REM LDX #$19

:REM LBV #$26

:REM LDfl

REM INV

:REM STR

:REM DEV
:REM DEV
:REM EPL $F7

:REM LDR $01

:REM RDC #$23

:REM STR tet

:REM LDfl $02
:REM RDC #$0G

:REM STR $02

■REM DEX

■REM BNE $E6

:REM RTS

1276

1280 REM REVERSE SCREEN ROUTINE

1290

1300 REM DECIMRL RSSEMBLV

1310 REM LISTING NMEMONICS

1320

1330 DflTfl 163,0

1348 DflTfl 133, 1

1359 DflTR 163,123

1360 DRTR 133,2

1370 DflTR 162,4

1380 DRTR 160,0

1390 DRTR 177,1

73,1251400 DRTR

1410 DflTR 145,1

1420 DflTfl 136

1430 DflTfl 208/24

1440 DftTfl 239,2

1450 DRTR 202

REM LDR #$00

REM STR $01

REM LDfl #$80

REM STfl $02
REM LDX #$04

REM LDY #$O0

REM LDfl <$O1>

REM EOR #$80

REM STfl C$01)

REM DEV

REM BNE $F7
REM INC $02

REM BEX

THESE FOUR LINES TELL WHERE

TO STflRT MOVING THE SCREEN.

THE INDIRECT RDDRESS IS

RT LOCATIONS 1.-2

SET X TO #LINES TO MOVE
SET V TO #COLUMNS TO MOVE

LORD CHflR IN NEXT COLUMN

INCREMENT V flND

STORE IN THIS COLLUMN

:DEC V TWICE TO GO
ERCK TO NEXT COLUMN

BUT CHECK IF DONE FIRST

:IF 30 THEN HDD 40

TO ERSE REDRESS

TO GO TO NEXT LINE

ON SCREEN.

RDD IN CfiRRV TO

HI REDRESS HND

DEC X TO COUNT # LINES

IF NOT DONE THEN KEEP GOING

ELSE RETURN TO BHSIC

COMMENTS

LORD ERSE RDDRESS
INTO RDDRESS 1,2

GET CURRENT CHRR

TOGGLE 7TH BIT

STORE NEU CHflR

GOTO NEXT CHflR
IF NOT DONE

INC. BfiSE HDDRESS

DEC COUNTER
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:::5(1 PP ItH" PO ItHEP REO I :::::TER::: >': tit~D 'T' . B'T' CHtit·lO HlO" 
:::60 PI': I NT" THE:3E, 'T'OU CAt·l t'1AKE THE POUT HlE:::: ~,jOF:K" 
:::70 PR I NT" FOF.: At'N POPTI O~l OF THE :::: C:F.:EE~L" 
::::8(1 PR I NT" :~ITO ~:A\iE THE F.:OUT WE:::: m'l TAPE 1 .. " 
;::90 PR un" EtHEP THE tKrtH TOF.: CB'T' ::::'r'::: <: 1(124::' ::. " 
:::95 PP I NT" At~D T'r'PE : " 
9~o10 PPINT,,:~r:: "CHR$<:34> " :::CF:EEt·l F:OUTHlE"CHF:$<:34 ) " .. (11 ., 03:;:A .. ~013C7" 
910 PP un ":~ITO :::A"iE m'l D I Sf< DR I VE ~;1 T'T'F'E : " 
92£1 F'F: I tH" :~: " CHF:t <::34) "~;1 : :::CREHl F:OUT I t·lE" CHF:t <::;:4) " .' 0::: .. O:;:;:A., 03C7 " 
930 PFWH" :~ITO SA' ... 'E m'l D I ::::f< DF: I "iE 1 T'T'F'E : " 
940 PP I NT" :~?::: "CHR$ <::34> " 1 : ::::C:F.:EEt·l F:OUT I t·lE" CHP$ ( :;:4 ) " .' 0::: ., O:;::;:A., 0 :;:C7" 
95(1 
960 Et·m 
97B 
98~3 
99£1 RE~1 DATA FOR ROUTHlE~: ~,jITH A::::::Et'1BL'T' t'H'lEt'10NICS 
1(10(1 
101£1 REM :3CPOLL RIGHT ROUTINE 
HJ2£1 
H33(1 F.H1 DECH1AL A::::::H1BL'T' 
1(140 REt'1 LI:3T It~G t~MEt10~l I CS 
1(150 
1(160 DATA 169 .. 0 : FB'1 LDA #$00 
1(17~;1 DATA 133.,1 : F.B'1 STA $01 
1(18(1 DATA 169 .. 128 : REt'1 LDA #$:::0 
1 (190 DATA 1 ":0.:,. '-J 

'-"-' ) .::.. : RH1 STA t02 
11(113 DATA 162 .. 25 :RH1 LDX #$19 
1110 DATA 160., :;:::: : RH1 LD'r' #$26 
112(1 DATA 177 .. 1 : REM LDA ($(11::'., 'T' 
113£1 DATA 20~:::1 : REt1 I t"T' 
1140 DATA 145 .. 1 : F:Et'1 :;TA .:: $~31 ::. .' 'T' 
11513 DATA 136 : REt'1 DE~' 
11 60 DATA 136 : REt'1 DE'T' 
117£1 DATA 16.,247 : RH1 BPL $F7 
118~j DATA 165 .. 1 : FB'1 LDA $01 
1190 DATA 1 £15 .,4£1 : REM ADC #$2::: 
120(1 DATA 1:;::;: , 1 : F:H1 :::TA :nH 
1210 DATA 165.,2 : F~Et'1 LDA $02 
122£1 DATA 105 ., ~:::1 : FB'1 ADC #$00 
123(1 DATA 133 ., 2 : REt'1 :::TA :t02 
1240 DATA 202 :PH1 DE:'< 
1250 DATA 208 .,230 : FH1 m'lE $E6 
126(1 DATA 96 : FB'1 RTS 
1270 
128£1 FH1 RE" i EP:::E :::C:F.:EEt·l POUTIt·lE 
129~3 

1300 RE~1 DECH1AL A ::::::E~1BL 'T' 
1310 RH1 L I :::T I t·W t'U'1EtKrt'l I CS 
1320 
1 :33(1 DATA 169 .. 0 : FB'1 LDA #$0~;1 

134~3 DATA 1:;::;: .. 1 : F.:Et'1 :::TA $01 
1350 DATA 169 ., 12:::: : REt'1 LDA #$:::(1 
136~;1 DATA 1::::3.,2 : FB'1 :::TA :t(12 
137(1 DATA 162.,4 : F.:Et'1 LDX #$04 
138~3 DATA 16~3, [1 : F.:Et'1 LD'T' #$£10 
1390 DATA 177 .. 1 : F:Et'1 LDA ($01) ., 'T' 
14130 DATA 7 :~: ., 12::: : REt'1 EOR #$:::(1 
14H3 DATA 145 .,1 : F.:Et'1 :::TA ( $01::' ., 'T' 
142(1 DATA 136 : F:Et'1 DE~' 
14 :;:~3 DATA 208 .. 247 : F.:H1 ENE :tF7 
1440 DATA - - - -~3k1, .:::. : F.:H1 I t·lC $02 
1450 DATA 202 : FB'1 DE>( 

: THE:::E FOUF: L HlES TELL ~,jHEF.:E 
: TO :3TAF.:T MOVINO THE SCREEN . 
: THE nlD I RECT ADDF:ES::: IS 
: AT LOCATIONS 1 .. 2 . 
: SET X TO #LINES TO MOVE 
: :;ET 'T' TO #COLUt'H·l ::: TO t'10 ... .'E 
: LOAD CHAR IN NEXT COL UMN 
: I t·lCREMUn 'T' At·m 
: STORE IN THIS COLLUMN 
:DEC Y TWICE TO 00 
: BACK TO NEXT COLUMN 
: BUT CHECK I F DONE F I F::::T 
: I F SO THEtl ADD 40 
: TO BA:::E ADDF.:E:::::: 
: TO 00 TO NEXT LINE 
: m'l :::CREEt·l. 
: ADD I t·l CARF:'T' TO 
: HI ADDF:E:::::: At·m 
: DEC :'< TO COUtH II LI t·lE :::: 
: IF NOT DONE THEN KEEP OOINO 
: ELSE RETURN TO BASIC 

: LOAD BA:::E ADDF.:E:::::: 
: I tHO ADDPE:3::: 1 ., 2 

OET CURRENT CHAP 
: TOCiCiLE 7TH BIT 
: :::TOPE t'lE~,j CHAF: 
: GO TO t'lE>(T CHAF.: 
: IF t·lOT Dm'lE 
: INC BASE ADDPESS 
: DEC COUtHEF.: 

153 
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1460

1470

1480

1490

150S

1510

1520

1530

1540

1550

1560

1570

1530

1590

1600

1610

1630

164S

1650

1660

1670

1680

1690

1700

1710

1720

1730

1740

1750

1760

1770

1780

1790

1300

1810

1320

1830
1840

1850

I860

187@

1830

1330

DfiTfi 208,240

DfiTfi 96

:REM ENE

■REN RTS

RBI CLEflR WINDOW ROUTINE

REM DECIMRL
REM LISTING

RSSEMBLV

MNEMONICS

DfiTfi

DRTfl

DfiTfi

DRTR

DfiTfi

DfiTfi

DRTR

DRTR

HFlTfl

DRTR

DRTR

BfiTfi

DRTR

DRTR

DRTR

DFlTfl

DfiTfi

DfiTfi

DRTR

DRTR

169,0

133,1

163,12!

133,2

162,5

160,16

163,32
145,1

136

16,251

165,1

24

105

133

165,2

105,0

133,2

202

16,231

REM

REM

REM

REM

REM

40

1

: REM

: REM

: REM

■ REM

: REM

■ REM

REM

REM

REM

REM

REM

REM

REM

REM

LDR

STR

LDfi

STR

LUX

LEV

LDR

STR

DEV

EPL

LDR

CLC

RDC
STR

LUR

RDC

STR

DEX

EPL

RTS

#$00

$01

#$80

$02

#$65

#$10

#$20

$FE
$01

#$23

$01

$02

#$00

$02

$E7

REM SCROLL DOWN ROUTINE

1910

1 '^20

1330

1940

1950

136&

1970

1380

1930

2000

2610

2020

2030

2040

2050

REHDV.

REM DECIMRL

REM LISTING

DRTR 163,131

DfiTR 133,1

DfiTR 169,131

HfiTfi 133,2

DRTR 169,4

DftTfi 133,0

DRTfl 162,240
DRTR 160,0

DRTR 177,1

DRTR 160,40

URTR 145,1

DRTR 198,1

DRTR 163,255

DRTfi 137,1

DRTR £03,2

DRTR 198,2

DRTR 202

DRTR 203,235

DRTR 198,0

RSSEMBLV

NMEMONICS

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

fiNV

DfiTfi 208,229

DRTfi 96

PRINT"*ftFRES

GETCHRR$:IFCHfiR$=

RETURN

END

, T

LDR #$BF

STR $01

LDR #$83

STR $92

LDfi #$04

STR $00

LDX #$F0

LEV #$00
LDR '::$01>,V

LEV #$28

STR ($01),V

DEC $01
LDfl #$FF

CMP $01

ENE $82

DEC $92

DEX

ENE $EB

DEC $08
ENE $E5

RTS

KEV TO CONTINI

'"THEN2030

CONTINUE IF NOT DONE
ELSE RETURN TO EfiSIC

COMMENTS

LORD ERSE RDHRESS

IN LOCflTIONS 1,2

•LORD HEIGHT OF WINDOW

:LOflD WIDTH OF WINDOW

LORD fl ELRNK

STORE ELRNK IN LOCfiTION
GOTO NEXT POS

CHECK IF DONE

GET LO ERSE RDDRESS

CLERR CHRRV JUST IN CRSE

RED 40 FOR NEXT ROW

RND REPLRCE

NOW firm CHRRV

TO HI ERSE RDDRESS

RND REPLRCE

NOW COUNT NUMBER OF ROWS

IF NOT DONE, CONTINUE

ELSE RETURN TO EfiSIC

COMMENTS

:LOfiD STfiRTING RDDRESS LO
RND STORE IN USR VECTOR

:LOfiD STfiRTING RDDRESS HI

:fiND STORE IN USR VECTOR

:LUfiD PfiGE COUNTER

:RND STORE IN USR VECTOR

■LORD X WITH 240 a/4 OF 1000-405

■ INDEX EV ZERO

:TO GET NEXT CHfiRfiCHTER

then reset pointer to one line lower

find store chrr one line lower

■move to next erse rddress

check to see if

:fi FflGE EOUNItfiRV HfiS BEEN CROSSED

IF HOT THEN SKIP

ELSE DEC HI RDDRESS
NOW DEC COUNTER

CHECK TO SEE IF 1/4 FINISHED

THEN DEC FfiGE COUNTER

IF FINISHED

THEN RETURN TO EfiSIC

IF SO

CHECK

IF SO

IE"

154 

1460 DATA 20::: ., 240 : ~Hl :BtlE $F0 
1470 DATA 96 : F.Hl F:TS 
148~~1 
1498 PEt1 CLEAF: ~H t~Dm.j F:OUTI tlE 
1508 
1510 RHI DECHlAL A::SEt'l:BL'T' 
1528 ~:Et1 LI ~: TI Ne; t·lt1Et1ot-U CS 
15:3B 
1540 DATA 169., (1 
1550 DATA 1:33 .. 1 
1568 DATA 169.,12::: 
1570 DATA 133 ., 2 
1580 DATA 162 .. 5 
1590 DATA 160 .. 16 
161218 DATA 169 ., 32 
1610 DATA 145.,1 
1620 DATA 136 
1638 DATA 16 .,251 
1640 DATA 165.,1 
1650 DATA 24 
166(1 DATA 1(15 ., 40 
1678 DATA 133.,1 
168121 DATA 165 .. 2 
169~3 DATA 105, (1 
17(18 DATA 1:;:3,2 
1710 DATA 2(12 
172(1 DATA 16., 2~: 1 
In0 DATA 96 
174121 
1750 

: REt'l LDA #$(1(1 
: F: E~l :,::TA $(11 
: REt'l LDA #$80 
: F:Et'l :::TA $02 
: REt'l Lm< #$05 
': RE~l LD~' #$10 
: REt'l LDA #$2(1 
: REt'l :,::TA ($01) ., 'T' 
: FHl DE'~ 
: FHl BPL $FE: 
: REN LDA $(11 
:RHI CLC 
: FHl ADe #$28 
: ~:EM ~:TA $01 
: FHl LDA $02 
: F.Hl ADC #$00 
: F~Hl STA $(12 
: F.Hl DE~: 
: F.:Et1 :BPL $E7 
: F.:Et'l F~TS 

176£1 FHl ~:CROLL Dm~t'l F.:OUT H·lE 
177£1 

COMPUTE! 

: CotH mUE IF t·lCIT DOt~E 
: ELSE RETURN TO :BASIC 

Cot'lt'lEtH::: 

: LOAD :BA:::E ADDPE:::::: 
: IN LOCATIONS 1 .. 2 

: LOAD HEIGHT OF WINDOW 
: LOAD WIDTH OF WINDOW 
: LOAD A E:LAt·W: 
: STORE :BLANK IN LOCATION 
: GOTO t·lE:' :T PD::: 
: CHECK IF DONE 
: GET LO :BASE ADDRESS 
:CLEAP CAPRY JUST IN CASE 
: ADD 40 FOR NEXT ROW 
: mm F~EPLACE 
: tKI(,j ADD CAF.:R'T' 
: TO HI BASE ADDRESS 
: At·m F~EPLACE 
: t'lm,j COUt·lT t~Ut'1E:EP OF F.:m,J::; 
: IF NOT DONE , CONTINUE 
: EL:::E RETUF.:t·l TO :BA::: I C 

1780 REM DEC HlAL A:::::H1E:L'T' Cot'lt'lEtHS 
1790 REt'l LI :::TI NG NMEt'10N I CS 
1:::00 
1810 DATA 169 .. 191 : REM LDA #$:BF : LOAD STAPTING ADDRESS LO 
1820 DATA 133 .. 1 : F.Hl !::TA $01 : At·m ::::TOF~E Hl LISP ',lECTOF: 
183£1 DATA 169, 131 : REt'l LDA #$8~: : LOAD START HlG ADDRESS HI 
1840 DATA 133,2 : PEM STA $02 : AND STORE IN LlSR VECTOR 
1850 DATA 169 .. 4 : PEM LDA #$04 :LOAD PAGE COLINTEP 
IB60 DATA 1:;:3 .. 0 : REt'l :::TA $00 : A~m :::TORE IN U:::R ',lECTOR 
1870 DATA 162 .. 240 : REM LDX #$F0 : LOAD X WITH 240 (1/4 OF 1000-40 ) 
1:::80 DATA 160,0 : REM LDY #$00 : INDEX :BY ZERO 

July, 1981. Issue 14 

1890 DATA 177 ., 1 : RHI LDA (n:'1)., 'T' : TO GET ND':T CHAF.:ACHTEP 
1900 IIATA 16~) ., 40 PE~l LD'T' #$28 : THEt'l F:E:::ET POHHEF: TO ot lE LIt lE Lm·jER 
1910 DATA 145, 1 : REt1 STA ( $(11 ) .. 'T' : At·m :::TOF.:E CHAR m'lE LI t·lE Lm·JEF.: 
1920 DATA 19B, 1 : REN DEC $01 : NOVE TO NEXT :BASE ADDPESS 
1930 DATA 169 .. 255 : REN LDA #$FF :CHECK TO SEE IF 
1940 DATA 197, 1 : F.Hl CNP $(11 : A PAGE :BOut·mAR'T' HA::: BEEtl CRO::SED 
1950 DATA 20::: .,2 : REt'l :Bt'lE $02 : I F NOT THEt·l :::1<1 F' 
1960 DATA 198.,2 : REt'1 DEC $(12 : EL:::E DEC HI ADDRE:::::: 
197(1 DATA 2(12 : RHI DE:": : t'lm,j DEC COU~HEF: 
1980 DATA 2(18.,235 : PEt'l ENE tEE: : CHECK TO :::EE IF L '4 F UH SHED 
1990 DATA 198, 0 : F.Hl DEC $(n3 : IF :::0 THEN DEC PAGE COUtHEF.: 
2(100 DATA 21)8, 229 : F.Hl Et'lE $E5 : CHECK IFF HH :::HED 
2018 DATA 96 : PHI RT::: : IF :::0 THEN F:ETUF:t·l TO :BA::: I C 
2(120 PF~un" JqJ!:PRE~;:; Ati'r' f<E'T' TO Cot·lTI t~UE" 
20:30 GETCHAR$ : I FCHAR$=" "THEt-l20 :~: (1 
2(1413 RETURt~ 
205121 END 

READ~'. © 
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Machine

Language:

Comparison

Shopping
Jim Butterfield

Toronto, Canada
One of the early things we learn m 6502 coding is

how to compare numbers. Unfortunately, we are

often taught wrongly. It's not hard: but some of

the intuitive things we do at the start can backfire

on us later.

We can compare any of our three data registers

— A, X, or Y — with memory or with a fixed

(immediate) value. We will usually follow this

comparison with a branch: BEQ if equal, BNE if

not equal, BCS (Branch Carry Set) if the register is

equal or higher, BCC (Branch Carry Clear) if

lower. Unless you're a very subtle programmer,

don't follow a comparison with BPL (Branch Plus)

orBMI (Branch Minus).

If you want to test A for less than 8, for exam

ple, it would seem natural to say CMP #$08:BMI

LESS — which is wrong! Correct coding is BCC

LESS. Don't feel bad if you have done this: even

the Microsoft interpreter gets this one wrong

occasionally.

Where does the problem arise? We're told,

correctly, that a Compare instruction does a sub

traction and throws away the result, Leaving the

(lags behind to tell us how the comparison has

gone. The Hags affected are the same ones as for a

subtract: Z, C, and N (Zero, Carry and Negative).

Reading this we lend to think — wrongly! — that if

we subtract a smaller number from a larger number

we must gel a positive result. Wrong! If we subtract

a very small number, say 01, from a very large

number, say hexadecimal FF, the result is ol course

FE and that is a negative number. If we then tested

the N (lag with BPL or BMI, our program would

seem to tell us that 01 is not smaller than FF — and

this is obviously nonsense. Don't get the impression

that BPL and BMI might work if they were used

on signed numbers. They don't work at all for

almost any application.

The Carry Hag, on the other hand, never plays

us false. Carry is set if the value in the register is

equal or higher.

So break yourself of the habit of using BPL or

BMI after comparisons. Switch to BCS and BCC—

they won't trip you up.

Address Comparisons

A common job in medium-to-large size machine

language programs is to compare one address

against another. You'll often be walking an indirect

address through a table, and you want to know

when you have reached the end.

There is no single instruction which will

compare two bytes at a time for you. You'll have to

make up a series of instructions to do it. There are

many ways, but one ofmy favorites is two-byte

subtraction. If you subtract one number from

another, you'll notice right away which one is

higher.

When using subtraction, remember not to fall

into the same BPL trap we have already mentioned.

We must once again make a point of using BCS

and BCC.

First, a less elegant way which illustrates the

methodology. Suppose we have an address at

ADDR and ADDR+ 1, low order first as usual; and

suppose our second address is stored at TOP and

TOP+ 1. We can spot whether ADDR has reached

or passed TOP by subtracting (low order first, ol

course):

SEC

LDAADDR loworder

SBCTOP

LDA ADDR + 1 high order

SBCTOP+1

BCS REACHED branch if there or beyond

Notice that we don't care about the results of the

subtraction: the flags tell us all we need. Now...since

we don't need those results, we could change the

first subtraction to a comparison. This would save

time and space, since the compare Instructions don't

need SEC:

LDA ADDR low order

CMPTOP

LDA ADDR + 1 high order

SBCTOP+1

BCSREACHED

This works in the same way as the previous pro

gram, but faster and in one less byte. It's quite com

mon in monitors and other large programs.

It often happens that you have your working

address loaded into your registers; you may have

been doing arithmetic on the address. If your

high-order address happens to end up in A, and

the low-order, say, in X, you can then code quite

elegantly:

CPXTOP loworder

SBC TOP + 1 high order

BCS reached

Summary

Comparisons are quite easy to handle, once you get

rid ofyour bad habits. The same techniques can be

readily extended to compare values of greater than

one byte.

After a while, the coding methods become

quite automatic, and comparing methodology will

bejust one more tool in your bag of tricks. At that

time, you can start writing programs that are

beyond compare ... ©
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Machine 
Language: 
Comparison 
Shopping 
Jim Butterfield 
Toronto. Canada 
One of the earl y Ihin g-s we learn in 6502 coding- is 
how to compare numbers . nforlunate ly, we are 
often laught wrongly. It 's not hard: but some of 
the intuiti ve things we clo at the start can backfire 
o n us later. 

vVe ca ll co mpare an )' of o ur three data registers 
- A, X, o r Y - with mcmo!,)' or with a fixed 
(immedia le) \'a lue. We wi ll usuall y follow this 
compari son with a branch: BEQ if equal, BN E if 
not eq ual, BCS (Branch Carry Set) if the register is 
equal or hi g-her , BCC (Branch Carry Clea r) if 
lowe r. U llless )'ou're a very subtle programmer, 
don't follow a comparison with BpL (B ranch Plus) 
or 13M I (Bra nch Minus). 

I f yo u wa lll LO test A for less than 8, for exam­
ple, il wou ld seem naLUralto say C\1p # $08: BMI 
LESS - which is wrong! CorreeL cod ing is BCC 
LESS. Don 't feel bad if yo u have done this: even 
the Microsoft interpreter gets this o ne wrong 
occas iona ll y. 

Whe re docs the proble m ari se? We're LO ld , 
correctl y, that a Compare in struction does a sub­
tracti o n andthro\\ls awa)' the result, leaving the 
flag-s beh ind to te ll us how the comparison has 
gone . T he fl ags affected a re the same ones as for a 
subtract: Z. C, a nd N (Ze ro , Carry and Neg-a li ve). 
Reading this we te nd to think - wrongl), ! -that if 
we subt.ract. a srnall e r numbe r from a large l' number 
we must get a posit.i ve result. V\frong ! I f we subtract 
a very small number, say 0 I, from a very large 
numbcr , say hexad ccimal FF, the resu lt is or course 
FE and that is a negative Ilumber. I f we th e n t.est.ed 
the N flag- with BpL or 13M I, our progra m wo uld 
seem to lellus that 0 I is nOI smaller than FF - and 
this is o bvio usly no nsense. Don'l get th e impress ion 
that 13 Pl. and 13M I mig ht work if they were used 
on sig-ncd nUlllbe rs. Th ey don't wo rk at all ror 
almost all Y app lication . 

T he Carry fl ag, on the other hand, never pla)"s 
us (' ,Ise. Carr)" is set if the "alue in [he register is 
cqual o r hig her . 

So break yoursel f' o rtbe habit uf using Bpl. Or 
B~( I "ftcr compa risons. Switch LO BCS a nd BCC­
they wo n'ttrip yo u up. 

Address Comparisons 
A common job in med ium -la -l arge size machine 

language programs is to compare one address 
aga inst ano t.her. Yo u'll often be walk ing an indirect 
add ress through a table, and you wanlto know 
when you have reached th e e nd, 

T he re is no single instruction which will 
compare twO b),tes at a lim e for you. You'll have to 
make up a series of ins true lions to do it. l -here are 
man y ways, but one of In y favorites is two-byte 
subrraction. If you subtract one number from 
ano th er, yo u'll notice ri g ht awa), which o ne is 
hi g-her. 

When usin g- subt raction , reme mbe r no tLO (,111 
in to the same BPL trap we ha ve already mentio ned, 
We must once again ma ke a point of using BCS 
and BCe. 

First, a less elega nt way wh ich illustrates the 
methodology. Suppose we have an address at 
ADD R and ADDR + I, low order first as usual ; and 
suppose our second address is sLO red a t TO P a nd 
Tap+ I. We can spot whethe r ADDR has reached 
or passed TO P by subtractin g- (low orde r (irst, or 
cou rse): 

SEC 
LDA ADDR low order 
SBCTOP 
LDA ADDR + I h;gh order 
SBCTOP+ I 
BeS REACHED branch if there or beyond 

Notice that we don't ca re abo ut the results of the 
subtraction: the fl ags tell us a ll we need. Now ... si nce 
we don't need those results , we cou ld change the 
£irsl subt.raction to a comparison, T his wo uld save 
t.ime and space, since t.h e cOlllpare instructio ns do n't 
nccd SEC: 

LDAADDR 
CMPTOP 
LDAADDR+ I 
SBCTOP+ I 
BCSREACHED 

low o rder 

high order 

T his wO I'ks in the same wa), as the previo us pro­
gram, but faster and in one less byte, It's quite CO Ill­

mOil in mo nitors and o the r large programs. 
It oft.en happens that YO ll ha ve your wo rking 

address loaded into your registers; you ma y have 
bce n doing arithmetic o n the address. I f yo ur 
hi g-h-o rde r address happens to e nd u p in A, a nd 
Lil e low-o rder, say, in X, you can th e n codc quite 
e1eg-allll y: 

CPXTOP 
SBCTOP+ I 
BCS rcachcd 

Summary 

low orde r 
high order 

Comparisons are qu ite easy to handle, o nce yo u get 
rid o r your bad hahits. The same techniques can be 
readil y cxtended to compa re valucs or greatc l- than 
O Il C bY le. 

Aftc r a while, thc coding- mcthods bccome 
qui t.e au to matic, and comparing met.hodology wi ll 
bejusl One more tool in yo ur bag of tricks . At that 
Lim e . you can sta rt. wriling programs that. are 
beyond comparc ... © 
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Using TAB,

SPC And LEN
Ronald L Straley

Ft. Myers, FL

Back to the basics of programming on the PET.

Let us look at two of" the functions used to print

with: (TAB and SPC). Also we will look at the LEN

function while we demonstrate the other two.

According to COMMODORE'S write-up, the

TAB function will print strings in the position you

specify + I which is great for printing to the

screen in an unformatted manner. They say the

SPC function prints the number you specify in

blanks or spaces to move your print positions. But

you still have an unformatted printout. What we

will do is work up a program to demonstrate

formatting on the screen and, also, when we want

to, we can use the same routine to format the

printer.

When using the TAB function, the PET

always starts counting from the left side of the

screen whenever TAB is encountered. As far as

SPC it always starts counting from the last printed

position and counts from there. Example 1 is using

TAB to print to the screen. Example 2 is using

SPC to print to the screen.

Tile problems start when we wan! to use [he

same routine for the printer. The printer looks at

TAB and SPC in the same manner, always counting

from the last printed position and is also

unformatted.

Example 2

We can see that by using TAB or SPC by themselves,

we can't use the same routine for the printer that

we use for the screen. This is where the LEN

function comes into play for us. Accordingly, the

LEX function will count how many spaces there

are in the string we want to print. So, with a combi

nation of TAB or SPC and LEN, we should be able

to format our output and use it either on the screen

or on our printer.

What we want to do is space our print over so

that, whatever the length of the string we want to

print is, it will always line up in a formatted

manner.

First we will try TAB and set up our format to

space over X spaces and then format our output

right justified. We will use a statement like: PRINT-

TAB(X-LEN(B1$));B IS. What this will do is tab
over X number of spaces and then subtract the

number of spaces in our string and then start

printing, except TAB starts from the right of the

screen and we end up with no format again.

Example 3

Hut we now have our printer formatted,

Example 4

Now we are down to our last option, but the best

one of all. SPC and LEN used in combination are

the commands we have been looking for. On both

the screen and the printer, the SPC function is

used in the same manner: it starts counting from

the last printed position. Lei us now use a statement

like: PRINTSPC(X-LEN(Bl$));BI$This will let us

space over X number of spaces, but will then

subtract the number of spaces in our siring and

I hen start printing from there. Since the printer

and the screen treat SPC in the same manner, both

printouts will be the same.

Example 4

This will work on all ROM machines, and 40 or 80

column, but if you want (o use the 80 column PET.

il works great the way it is since both the screen

and the printer are 80. If you are using the 40

column PET and printer you may wain to add 68

IFA$ = "P" THENX = 15:Y = 20 This will cause the

printer to spread the lines out and you can have

more room between the columns.

You can have i'un and do some experimenting

with the 8 commands TAB, SPC and LEN. Vim

should now be able to h\ up those troublesome

print routines and only use one routine to do all

your printing, whether on the screen or the

printer.

18 PRINT"3":X=5-V=S

20 PRINT" 3SBCREEN OR SFHSIHTER"

38 GETH*- IFfl$=1!1IGOTO30

40 IFH$="P"THEN0PENi,4:CMBl

50 B$="R0N"

60 Bl$=".56"

65 B2*="1.25"

66 E3*="23.67"

70 PRINTED; TflE<X>;El*;TflE<V.J.:E2*;TflB(V);E3*

71 ■

75 PRINTED T8EOO;B2$;ThB(V>;B3:£.;ThE<V>.; El*

?B PRINT:PRINT
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Using TAB, 
SPCAnd LEN 
Ronald L. Straley 
Ft. Myers. FL 
Back to the basics o f programming on the PET. 
LeL us look aL LwO o fLh e funcLions used to prim 
with : (TAB a nd SPC) . Also we wi ll look at the LE N 
fUIl Clion while we demonstrate the other two. 

According to COMMODORE's write-up, the 
TAB fun cLi on will prim strings in the position you 
specify + I which is grea t for priming to the 
screen in an unfo rmaucd manne r. T hey say the 
SPC function prints the number yo u specify in 
bla nks o r spaces to move yo ur prin t pos ition s. But 
)'OLI sti ll have an unfo rmaued prinlOLIl. \"'hal we 
will do is wor k up a prog ram La demo nstrate 
fo rm Clll ill g o n the sc reen and . also, when we want 
lO , we can use th e same routine to forma llhe 
printer. 

Whe n using the TA B funCli on, th e PET 
always SLan s cO llllling fro m the le ft sid e o f th e 
sc reen whe neve r TAB is e nco unt.e red. As fa r as 
S PC it always slarts cO Linting from th e last prillled 
position and coums fro lll there. Example 1 is using 
TAB to primLO the screen. Example 2 is using 
SPC to prin t to the screen . 

T he problcrns stan when we want to Li se the 
sa me rOLitine for the printer. T he printe r looks at 
TA B and SPC in th e same m ann e r, a lways countin g 
('rom the las l printed posit ion and is "Iso 
unfo rmau ecl, 

Example 2 
We can see that by using T AB or SPC b), themsekes, 
we ca n't Lise the same ro utin e for the printe r tha t 
we li se for th e sc reen, T hi s is whe re th e LEN 
fUll cti o n co mes into pla y for us, Acco rdin g ly, th e 
LE N fun ction will COLint how mall )' spaces th e re 
are in the su-in g we want to print. So, with a combi­
nation o(,TAB or SPC and LEN, we should be able 
to fo rmat oLir OLitput and use it e ith e r o n the screen 

1 [1 F'P nH":1" : i<=5 : 'r'=::: 
2[1 PP I tH" ~~:;~:: F.:EEt·~ OF.: ~~'~ I tHEF:" 
;:[1 Ci ETA$ : I FA$=" "CiOT030 
4[1 I FA$=" F'" THEtKlFH~ 1,4 : cr'w 1 
5~,1 B$=" F.:OW' 
60 Bl$=II. 56 11 

65 B2$= II 1 . 25 II 
be. .E:3$= 112::::.67 11 

or o n o ur printe r. 
What we want to d o is space our print ove r so 

that, whatever the length o f the strin g we want to 
pr int is, it will a lways lin e up in a form atted 
Il lann e r_ 

FirsL we wi ll try TAB a nd set up IIr format to 
s pace over X spaces a nd th en fo rm at ou r o utput 
righLjustified . We will use a state ment like: PR INT­
T AB(X-LEN(B I · )); B I . What this will do is tab 
over X number of spaces a nd Lhen subtract the 
numbe r of spaces in o ur str ing and th e n sta rt 
printing, excep t TA B starts from the r ig ht o f the 
sc reen and we e nclup with no format aga in _ 

Example 3 
But we now have our print e r for ma lled. 

Example 4 
Now \,'e are clown to oLir last o ptio n , but th e best 
o ne of a iL S PC and LEN used in combination a re 
the commands we have been look ing for. O n bo th 
the sc reen and the printe r. the SPC fUfl ctio n is 
L1 sed in the same rna nne r: it s t~1rts cOLin tin g from 
th e last printed position. Le t us now li se a sta te m e nt 
like: PR INTSPC(X-LEN( B I$»;B 1$ Th is will le t liS 

space over X numbe r o f spaces. but will t hc n 
subtract th e numbe r of' s paces in o ur si rill g and 
the n sLart printing frolll there. Since t he printer 
and the screen tree-It SPC in the sa nlC man ner. bOlh 
p rint o uts will be th e sa mc , 

Example 4 
T his will work 011 a ll RO~ I machines . "nd ~() o r 80 
co lumn , bu t if you wa nlto use the 80 co lumn PET, 
it works grea t th e \\lay it. is s in ce bUlh lhe sc reen 
a fld lhe prime r are 80. I r you are usi II !!,' th e 4 n 
co lunlll PET and prilltc r Y O LI ilia ), \\'£111 1 to adcl 68 
IF A$ = " P" TH ENX = 15: Y = 20 This ", ill ca li se the 
printer to spread the lin cs o ut and YO LI ca n ha" e 
mo re room between the coluilln s. 

You ca n ha ve fun and do som e e:-..pc rilllcn ti ng 
", it h the 3 commands TA I3, SPC: a lld I.EN. Yo u 
shou ld no'" be ab le to li x up those lroubiesoille 
print routines a nd o nl ), li se o ne routi ne 1.0 do a ll 
yo ur printing, ",he thcr on th e sc reen or the 
prillt c r. 

7[1 PR INTB$ ;TAB (X); B1$ ; TAB (Y); B2$ ; TAB (Y); B3$ 
71 
~ ,-, 

f '::' 

75 PPINTB$;TAB(X) ; B2$;TAB( Y); B3$ ; TAB(Y);B1$ 
7::: PP I NT : F'F.: I tH 
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31 ■

85 prints*;spc<X);B2*jSPC<v>;B3*;spc<V);B1*

88 print:print

96 PRIHTB*JTflB<X-LEN(Bl*))JBl*;TflB<V-LEH(B2*)>;B2*jTflB(V-LEN<B3*)>;B3*

91 :

95 PRINTED TflB<X-LEN<B2$)>JB2*;TflB<V-LEN<B3$>>;B3*;TflB<:V-LENCBi*));Bi*

98 PRINTS PRINT

V>B3

101 :

105 PRINTS*;SPC<X-LEN<B2*));B2*#SPC<V-LEN€B3*>>;B3*J8PC<V-UEN<B1*»;B1*

110 PRINT

111 :
208 IFfl*="P"THENPRINT#l:CLOSE1

EXAMPLE 1 RON .561.2523.67

RON 1.2523.67.56

EXAMPLE 2 RON .56
RON 1.25

1 .25

23.67

23.67

.56

EXAMPLE 3 RON.561.2523.67

ROfJ1.2523.67.56

EXAMPLE 4 RON .56 1.25 23.67

RON 1.23 23.67 .56

PIE-C

PET/CBM* IEEE-488

TO PARALLEL PRINTERS

By LemData Products

P.l.E.-C MEANS—Professional design, Indispensible features, Excellent quality and Cost effectiveness. You

can't buy a better parallel interface for your PET/CBM.

Our P.I.E.-C will interface your PET/CBM through the IEEE-488 bus to

the NEC Spinwriter, the C. Itoh Starwriter, printers by Centronics, Epson, Anadex, Escon Products, the

Paper Tigers by IDS, the MIPLOT by Watanabe, the DIP printers, the AJ-841, the OKIDATA printers, plus

ALL OTHER parallel ASCII printers.

Assembled with custom case, CBM-TO-ASCII code converter and appropriate cable, the P.I.E.-C is only

$119.95 ( + $5 S&H). Md. Res. +5% tax. Specify printer and CBM models.

LemData Products, P.O. Box 1080, Columbia, Md. 21044 Phone (301) 730-3257

*PET/CBM are trademarks of Commodore Business Machines
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79 
80 PRINTB$;SPC (X); Bl';SPC CY);B2$ ; SPCCY ); B3$ 
81 

85 PRINTB$ ;SPC CX); B2$ ; SPC CY); B3$;SPC CY); Bl$ 
88 PR ItiT : PR ItiT 

90 PRINTB$;TAB(X-LENCB1$»; B1S;TABCY-LEN CB2S» ; B2S;TABCY-LEN CB3'»;B3' 
91 
92 
95 PRINTB$ ; TAB (X-LEN CB2$»; B2';TAB CY-LEN CB3S»;B3S;TABCY-LEN CB1S»;Bl' 
9::: PF.: mT : PR ItH 
99 
100 PRINTB';SPC (X-LEN(Bl'»; Bl' ; SPC (Y-LEN (B2'»; B2';SPC (Y-LEN CB3'» ; B3$ 
101 
1~)2 

105 PRINTBS;SPC (X-LENCB2'»;B2S; SPC (Y-LENCB3' »; B3' ;SPC (Y-LEN (Bl' » ;Bl' 
1 10 PF.:It-H 
111 
200 IFAS="F'''THEt·lPRItH#I: CLO::;El 

EXAMP LE 1 RON . 561 . 2523 .67 
RON 1.2523.67.56 

EXA MPLE 2 RON 
RON 

. 56 
1. 25 

PIE-C 

1. 25 
23 . 67 

23 . 67 
. 56 

EXAMPLE 3 RON.561.2523.67 
RON1.2523.67.56 

EXAM PLE 4 RON .56 1 . 25 23 .67 
RON 1. 23 23 . 67 .56 

P.I.E.·C MEANS-Professional design, Indispensible features, Excellent quality and Cost effectiveness. You 
can 't buy a better parallel interface for your PET/CBM. 

Our P.I.E.·C will interface your PET/CBM through the IEEE·488 bus to ..... . 

the NEC Spinwriter, the C. Itoh Starwriter, printers by Centronics, Epson , Anadex, Escon Products, the 
Paper Tigers by IDS, the MIPLOT by Watanabe, the DIP printers , the AJ·841 , the OKIDATA printers, plus 
ALL OTHER parallel ASCII printers. 

Assembled with custom case, CBM·TO·ASCII code converter and appropriate cable, the P.I.E.·C is only 
$119.95 (+ $5 S&H). Md. Res. + 5 % tax. Specify printer and CBM models. 

LemData Products, P.O. Box 1080, Columbia, Md. 21044 Phone (301) 730-3257 
'PET/CBM are trademarks of Commodore Business Machines 

157 



158 COMPUTE! July, 1981. Issue 14

Nuts And Volts

#6
Gene Zumchak

Buffalo, NY

In my last column, I reviewed the hardware aspects

of handshaking and also described the workings of

a programmable input/output port. I suggested

that I would detail the transmit and receive software

for using handshaking to pass a block of data

between two systems. While I still plan to do that

(some day), I think a more meaningful exercise

would be to consider the hardware and software

necessary to connect a common peripheral to a

computer system. Namely, I would like to consider

the connection of a parallel style, or so-called

"Centronics" style printer.

As I mentioned last time, (actually a whole line

was left out during the typesetting), Centronics

style handshake timing has three possible flags.

The one asserted by the sender is a pulse called

DATA STROBE and is usually low-true. The

receiver responds with a BUSY indication, usually

high-true. When BUSY falls false (unbusy), the

ACK pulse (low-true) is asserted. Again as men

tioned, only one of the return flags, either BUSY

or ACK, need be used.

I just recently took delivery of a NEC Spinwri-

ter with a parallel interface. While it didn't quite

take the day I allowed to get it running with my

SYM, I did encounter a few surprises. While the

connector and the pin assignments are definitely

Centronics style, the flags are not true Centronics.

The product description manual gives one

short paragraph on the timing. Fortunately, the

accompanying timing diagram accurately describes

the timing. While the printer has a flag called

BUSY, it is not the Centronics BUSY, and does not

take part in the handshake sequence. To avoid

confusion, it might better have been called READY.

When this BUSY goes low, it indicates that the

printer is ready to receive data. Only ACK takes

place in handshaking. An initial ACK is sent to

indicate that it is ready for the First character, thus,

ACK is used to prompt for characters rather than

to indicate that the printer is through processing

the last character. Actually, for characters beyond

the first, the two descriptions mean the same thing.

For my Receive Only model (5530), characters are

accepted with the handshaking, but no characters

are printed until the buffer is full, or a carriage

return is received. Busy goes true when the buffer

is full, and remains high while the line is being

printed. This timing is shown in Fig. 1.

The easiest way to handle Centronics timing is

to poll BUSY and forget about ACK. However,

this is not true Centronics timing, andJBUSY takes

no part in the handshaking. Since ACK is a narrow

pulse (2.2 microseconds), it cannot be polled, but

must be used to set a flip-flop. This precludes the

use of a simple input port bit to handle the flag

from the printer. There are two choices. We can

either use a family port chip which ha:; edge-sensi

tive inputs (like the 6522), or we must provide the

flip-flop, which is reset by ACK and polled as a

conventional BUSY flag with an input bit. DATA

STROBE can be used to set the BUSY flip-flop

when a character is sent. This alternative is shown
in Fig. 2.

Since my SYM has no fewer than three 6522s

which are available for I/O, I did not have to

provide the flip-flop, but could use one of the

edge-sensitive input control bits. The connection I

used is shown in Fig. 3. I used the VIA chip that

responds to the base address $A800. I used the low

seven bits of Port A for the printer data, and bit

PA7 as an input bit to poll BUSY. The CA2 output

bit was used for the DATA STROBE and input

control bit CB1 was used to detect the ACK edge.

As can be seen from the figure, the data lines and

strobe were buffered. This was necessary since the

Spinwriter inputs have a 470 ohm pullup resistor.

When the input is zero, there are five volts across

470 ohms and about 10 milliamps are drawn in

addition to the 1.6 mA TTL input. A family port

chip can usually drive only one TTL load, but

certainly not 11.6 mA. I used an octal three-state

gate chip for the buffer (81LS97). Any non-

inverting gate, like the 74LS241 would be suitable.

A suitable program for sending a character to

the printer is shown. For those not familiar with

the 6522, certain defined events cause a flag in the

Interrupt Flag Register (IFR) to be set. A corre

sponding bit in the Interrupt Enable Register

(IER) can be set with software to enable the occur

rence of any particular event to generate an inter

rupt as well. In this case, interrupts are not desirable

and we will poll the IFR to see if our flag has been

set. Four control bits, CA1, CA2, CB1, and CB2

can be used as input/output flags for handshaking.

158 COMPUTEI July, 1981. Issue 1.d 

Nuts And Volts 
#6 
Gene Zumchak 
Buffalo. NY 
In my last column, I reviewed the hardware aspects 
of handshaking and also described the workings of 
a programmable input/output port. I suggested 
that I would detail the transmit and receive software 
for using handshaking to pass a block of data 
between twO systems. While I still plan to do that 
(some day), I think a more meaningful exercise 
would be to consider the hardware and software 
necessary to connect a common peripheral to a 
computer system. Namely, I would like to consider 
the connection of a parallel style, 01' so-called 
"Centronics" style printer. 

As I mentioned last time, (actually a whole line 
was left out during the typesetting), Centronics 
style handshake timing has three possible flags. 
The one asserted by the sender is a pulse called 
OAT A STROBE and is usually low-true. The 
receiver responds with a BUSY indication, usually 
1iE~true. When BUSY falls false (un busy) , the 

pulse (low-true) is asserted. Again as men­
tioned, on ly one of the return flags, either BUSY 
or J\cr, need be used. 

Ijust recently took delivery of a NEC Spinwri­
ter with a parallel interface. While it didn 't quite 
take the day I allowed to get it running with my 
SYM, I did encounter a few surprises. While the 
connector and the pin assignments are definitely 
Centronics style, the flags are not true Centronics. 

The product description manual gives one 
short paragraph on the timing. Fortunately, the 
accompanying timing diagram accurately describes 
the timing. While the printer has a fl ag called 
BUSY, it is not the Centronics BUSY, and does not 
take part in the handshake sequence. To avoid 
confusion , it might better have been called READY. 
When this BUSY goes low, it indicates that the 
printer is ready to receive data. O~ACK takes 
place in handshaking. An initial ACK is sent to 
indicate that it is ready for the first character, thus, 
ACR is used to prompt for characters rather than 
to indicate that the printer is through processing 
the last character. Actually, for characters beyond 
the first , the two descriptions mean the same thing. 

For my Receive Only model (5530), characters are 
accepted with the handshaking, but no characte rs 
are printed until the buffer is full, or a carriage 
return is received. Busy goes true when the buffer 
is full, and remains high while the line is being 
prInted. This timing is shown in Fig. I. 

The easiest way to handle Centro nics timing is 
to poll BUSY and forget about ACK. However, 
this is not true' Centronics timing, and BUSY takes 
no part in the handshaking. Since ACK is a narrow 
pulse (2.2 microseconds), it cannot be polled, but 
must be used to set a flip-flop . This precludes the 
use of a simple input port bit to handle the flag 
from the printer. There are two choices. We can 
either use a family port chip which has edge-sensi­
tive inputs (like the 6522), or we must provide the 
flip-flop , which is reset by ACK and polled as a 
conventional BUSY flag with an input bit. DATA 
STROBE can be used to set the BUSY flip-flop 
when a character is sent. This alternative is shown 
in Fig. 2. 

Since my SYM has no fewer than three 6522s 
which are available for 110, I did not have to 
provide the flip-flop , but could use one o f the 
edge-sensitive input control bits . The connection I 
used is shown in Fig. 3. I used the VIA chip that 
responds to the base address $A800. I used the low 
seven bits of Port A for the printer data, and bit 
PA7 as an input bit to poll BUSY. The CA2 output 
bit was used for the DATA STROBE and input 
control bit CB 1 was used to detect the ACK edge. 
As can be seen from the figure, the da ta lines and 
strobe were buffered. This was necessary since the 
Spinwriter inputs have a 470 ohm pullup resistor. 
When the input is zero, there are fi ve volts across 
470 ohms and about 10 milliamps are drawn in 
add ition to the 1.6 mA TTL input. A family port 
chip can usually drive only one TTL load, but 
ce rtainly not 11.6 mAo I used an octal three-state 
gate ch ip for the buffer (81 LS97). An y non­
inverting gate, like the 74LS241 would be suitable. 

A suitable program for sending a character to 
the printer is shown. For those not familiar with 
the 6522, certain defined events cause a fl ag in the 
Inte rrupt Flag Register (IFR) to be set. A corre­
sponding bit in the Interrupt Enable Register 
(IER) can be set with software to enable the occur­
rence of any particular event to generate an inter­
rupt as well. In this case, interrupts are not des irable 
and we will poll the I FR to see if our flag has been 
set. Four control bits, CA I , CA2, CB 1, and CB2 
can be used as input/output flags for handshaking. 
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VAK-1 MOTHERBOARD

We also carry:

SYM-1 $22900

AIM-65W/1K 38900

AIM-65W/4K 43900

We also do custom

hardware and soft

ware for the 6502

microprocessor

PRICE: $13900

Call or write for

shipping charges

and our complete

catalog.

The VAK-1 was specifically designed for use with the KIM-1, SYM-1 and the AIM 65 Microcomputer Systems.

The VAK-1 uses the KIM-4* Bus Structure, because it is the only popular Multi-Sourced bus whose expansion

boards were designed specifically for the 6502 Microprocessor.

SPECIFICATIONS:

• Complete with rigid CARD-CAGE

• Assembled (except for card-cage). Burned in and tested.

• All IC's are in sockets

• Fully buffered address and data bus

• Uses the KIM-4* Bus (both electrical Pin-out and card size) for expansion board slots

• Provides 8 slots for expansion boards on 1" centers to allow for wire-wrap boards

• Designed for use with a Regulated Power Supply (such as our VAK-EPS) but has provisions for adding

regulators for use with an unregulated power supply.

• Provides separate jacks for one audio-cassette, TTY and Power Supply.

• Board size: 14.5 in. Long x 11.5 in. Wide x 8 in. High

• Power requirements; 5V.DC @ 0.2 Amps.

*KIM-4 is a product of MOS Technology/C.B.M.

RNB> ENTERPRISES
INCORPORATED

4030 N. 27th Avenue

Suite D.

Phoenix, AZ 85017
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CA2 and CB2 can be outputs which are automati

cally asserted when data is read or written to the

corresponding port. For write handshaking, for

example, CA2 can be made to go low automatically

when writing to Port A. CA2 is returned high by a

transition on the CA1 input. Alternatively, CA2

can be pulsed low on a write to Port A, returning

high without feedback after 500 ns. Finally, CA2

can be manually made low or high with software.

Both CA2 and CB2 can serve as edge-sensitive

inputs.

It is assumed that the character to be printed is

in the accumulator when the program is called. It

is good practice for an output routine to leave the

registers unchanged. Since X and Y are not used in

the program, they will not be affected and need

not be saved. The accumulator is pushed on the

stack twice; once for later use in the program, and

a second time so that the program can terminate

with A unchanged. This permits one output

routine to follow another.

Lines 260 and 270 cause the low seven bits of

Port A to be made outputs, keeping PA7 as an

input bit. The PCR register, which defines the use

of the CA and CB control pins, is initialized with

data "$0E", called STRBOFF, which manually

forces CA2 high.

The BUSY output is polled in the first loop,

WAIT1. When BUSY goes false, the program falls

into the second loop, WAIT2, where the IFR is

read and the bit corresponding to the CB 1 input

Hag is tested. This flag is set by a transition on the

ACK line. When that condition is found, the flag is

cleared by reading port B or Input Register B

(IRB). Now the character to be printed is pulled

from the stack and sent to port A. The DATA

STROBE is exercised, by manually forcing CA2

low, then high again. This destroys the character in

A, which is restored prior to the return with the

second pull from the stack.

This program is by no means the only solution.

There would appear to be a large number of

possible connections of the port bits to accomplish

the same thing, and perhaps different programs

for a particular connection. However, many combi

nations and programs will not work. For example,

why did I manually lower and raise the CA2

strobe? Why not program CA2 for the handshake

pulse mode and let it pulse automatically when

data is written to the A port? I confess that I tried

it. Since auto pulsing will also occur for a "read" of

port A as well, when an attempt was made to poll

BUSY at WAIT1, data was unintentionally strobed.

This caused the same character to be printed more

than once. Another possible change would be to

detect ACK with the CA1 input instead of CB1,

and keep all functions in Port A. Again, reading

Port A at WAIT1 would cause the CA 1 flag to be

cleared before it was recognized. The program

would then fall into the loop at WAIT2 and wait

for an ACK signal that would never occur since the

printer would be waiting for a DATA STROBE

that will never occur.

An experienced programmer will not panic

when something strange happens, or worse yet,

nothing at all happens. In this case, most of the

unexpected results can be predicted with a careful

reading of the 6522 spec' sheet.

I was initially annoyed because a legitimate

BUSY flag wasn't available and also because two

return flags seemed to be required. Actually, the

printer has two additional output flags that I did

not choose to use. one called FAULT and another

for PAPER OUT. Both of these flags, however, arc-

reflected in the BUSY flag. That is, if <\ fault occurs

(cover not closed) or if the PAPER OUT switch is

engaged, BUSY will not return false. A PAPER

indicator appears on the printer panel, as well as a

READY light. Thus, nothing is lost by not using

these additional flags.

Is, in fact, BUSY necessary? After I had a

program running successfully, I NOPed the

WAIT1 loop. I then created "paper out" and

"fault" conditions. The printer stopped and the

READY light went out. Printing resumed as soon

as the condition cleared. Thus, it appears that the

printer always affects BUSY before ACR, and

ACK will not be asserted if an unready state exists.

It would then appear that the information con

tained in BUSY is in fact redundant, and that only

one flag, ACK, and one wait loop need be used to

obtain normal print operation.

The actual incorporation of the Pi int Character

program just considered will depend upon the

particular computer system which you are using,

and how it handles input and output, This is, in

fact, worthy of an article by itself, and 1 am prepar

ing an article on console input/output if not for

this issue, then the next.

If one is attempting to interface a Spinwriter

to a PET, the above program is not necessary, if

the printer is interfaced by the CPIB bus. In this

case, the polling and sending of flags is performed

routinely internally. However, the printer will

need a hardware interface that makes i( look like a

legitimate GPIB instrument. While building this

DATA STROBE IT TJ
Figure 1. Timing Signals for NEC Spinwriter 6522
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CA2 and CB2 can be outputs which are automati­
cally asserted when data is read or written to the 
corresponding port. For write handshaking, for 
example, CA2 can be made to go low automatically 
when writing to Port A. CA2 is returned high by a 
transition on the CA l input. Alternatively, CA2 
can be pulsed low on a write to Po rt A, return ing 
high without feedback after 500 ns. Finall y, CA2 
can be manually made low or high with software. 
Both CA2 and CB2 can se rve as edge-sensitive 
inputs. 

It is ass umed thalthe characte r to be printed is 
in the accum ulator when the program is called. It 
is good practice for an output routine to leave the 
registers unchanged. ince X and Yare not used in 
the program, they will not be affected and need 
not be saved . T he accumulato r is pushed on the 
stack twice; once for late r use in the program, and 
a second time so that the program can terminate 
with A unchanged. This permits one output 
routine to follow another. 

Lines 260 and 270 cause the low seven bits of 
Port A to be made outpu ts, keeping PA 7 as an 
input bit. The PCR registe r, which defines the use 
of the CA and CB control pins, is initialized wi th 
data "$OE", called STRBOFF, which manually 
forces CA2 high. 

The BUSY output is polled in the first loop, 
WAITt. When BUS Y goes false, the program fa lls 
in to the second loop, WA IT2, where the IFR is 
read and the bit corresponding to the CB I input 
fl ag is tested . T his fl ag is se t by a transition on the 
ACK line. When that conditio n is found , the fl ag is 
cleared by read ing port B or Input Register B 
(I RB ). Now the character to be printed is pu lled 
from the stack and sent to port A. T he DATA 
STROBE is exercised, by manuall y forcing CA2 
low, then high again . T his destroys the character in 
A, which is restored prior to the return with the 
second pull from the stack. 

Th is program is by no means the onl y solution. 
There would appea r to be a large number of 
possible connections of the pon bits to acco m plish 
the same thing, and perhaps diffe rent programs 
fo r a particular connection. However, many combi­
nations and programs wi ll not work. For example, 
wh y did I manually lower and ra ise the CA2 
strobe? Wh y not program CA2 for the handshake 
pulse mode and let it pu lse automatically when 
data is written to the A port ' I confess that I tried 
it. Since auto pulsing will also occur for a "read" o f 
po n A as well, when an attempt was made to poll 
BUSY at WAIT I, data was unintentionall y strobed . 
T his caused the same character to be printed more 
than once. Another possible change wou ld be to 
detect ACK with the CA 1 input instead of CB I, 
and keep all fun ctions in Port A. Aga in , reading 
Port A at WA IT I wou ld cause the CA I fl ag to be 
clea red before it was recognized. The program 

would then fall in to the loop at WAIT 2 and wait 
for an Acr signal that wou ld neve r occur since the 
printer wou ld be waiting for aDA T A STROBE 
that will never occur. 

An experienced programmer will not panic 
when something stra nge hap pens, or vorse yet, 
nothing at all happens. In this case, most o f the 
unexpected results can be pred icted with a carefu l 
reading of the 6522 spec' sheet. 

I was in itiall y annoyed because a legitimate 
BUSY flag wasn't ava ilable and also because two 
return fl ags seemed to be required . Actuall y, the 
printer has two additional output fl ags that I did 
not choose to use, one called FA U L T nd another 
for PA PER 0 UT. Both of these flags, howeve r , are 
reflected in the BUSY fl ag. That is, if a fa ult occurs 
(cover not closed) or if the PAPER 0 T switch is 
engaged, BUSY wi ll not return fa lse. A PAPER 
indicator appears on the printer pane l, as well as a 
READY light. T hus, nothing is lost by not using 
these additional fl ags. 

Is, in fact, BUSY necessar y? After I had a 
program running successfull y, I l OPed the 
WAITI loop. I then crea ted "paper out" and 
"fau lt" conditions. The printe r stopped and the 
READY light went out. Printing resu med as soon 
as the condition clea red . Thus, it appears that the 
printer always affects BUSY before ACR, and 
ACR will not be asserted if an unready sta te ex ists. 
It wou ld then appear that the inform ' ti on con­
ta ined in BUSY is in fact redundant, a lld tha t onl y 
one fl ag, Acr, and one wai t loop need be used to 
obtain no rmal print operation. 

The actual incorporation of the Print Characte r 
program just considered will depend upon the 
particular computer sys tem which yo are using, 
and how it hand les input and o utpu t. Th is is, in 
fact, worthy o f an article by itself, and I am prepar­
ing an a rticle on console inpu t/o utpu t. if not for 
this issue , then the next. 

I f o ne is attempting to interface a Spinwriter 
to a PET , the above program is not necessa ry, if 
the printer is interfaced by the C PIB bus. In this 
case, the po lling and sending o f fl ags is perfo rmed 
routinely in ternall y. However , the pri nte r will 
need a hardware interface that makes it look like a 
legitimate C P1B instrument. While buildi ng this 

'---________ -< , ____ -'~FEII PULL 
- 0- ' 
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Figure I. Timing Signals for NEC Spinwriter 6522 



A BRILLIANT FUTURE FOR YOUR AIM-65 WITH THE BANKER MEMORY

Your 36K of free address

space is the AIM'S most

'¥**■ valuable and limited re
source. With today's large

capacity RAM boards, ROM

boards, disk systems, video

boards, and other expansion

accessories it is easy to deplete

• this resource before the applica

tion requirement is satisfied. MTU

has solved this problem.

THE BANKER MEMORY contains 32K of RAM, 4 PROM sockets for 2716/2732/2332, a PROM programmer, 40 bits of parallel
I/O and 4 timers from two 6522 I/O chips. Addressing is extremely flexible with the RAM independently addressable in 4K
blocks, PROM's independently addressable, and I/O addressable anywhere on a 64 byte boundary (even in AIM'S I/O area at

AXXX by adding a single jumper to the AIM).

This may sound familiar, but read on! Unlike other AIM compatible memory boards. THE BANKER MEMORY has on-board bank-
switching logic! The four 8K blocks of RAM plus the 4 PROM sockets make up 8 resources, each associated with a bit in an
Enable Register. Through this Enable Register resources may be turned on and off under software control. When a resource is
off, its address space is freed for other uses. You can even put BANKER resources at the same address and switch among them
for virtually unlimited RAM and PROM expansion! You can even have multiple page zero's and stacks! Do you need 160K byte of
memory? It only takes 5 of THE BANKER MEMORY boards and you end up with 5 page zeros and stacks to boot!

There's more! The BANKER MEMORY also incorporates 18 bit addressing which allows for the 256K address spaces of the
future RAM PROM and I/O each has its own full 18 bit address decoder which allows these resources to be in different 64K
banks This board and other MTU products, such as our 320 by 200 dot VISIBLE MEMORY and Floppy Disk Controller with 16K
DMA RAM, can turn your AIM into a truly powerful 6502 computer that far surpasses the packaged systems in functional

performance.

INTRODUCTORY SPECIAL K-1032-1 32K BANKER MEMORY FULLY ASSEMBLED AND TESTED $395.00 ($450.00 as of
March 1,1980) or the K-1032-2 16K RAM only with bank switching and 18 bit address bus only $295.00

Isn't it time you took a closer look at MTU — we offer you power now with an eye to the future.

WRITE OR CALL TODAY FOR OUR 48 PAGE FALL 1980 6502 CATALOG

International requests include $1.00

VISA and MASTERCARD accepted

Photo credit:

SUPERNOVA CRAB NEBULA:

Palomar Observatory,

California Institute of Technology

Micro Technology Unlimited

' 2806 Hillsborough Street
P.O. Box 12106

Raleigh. NC 27605. U.S.A.

(919|833-1458
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interface is not trivial, it would not appear to

require more than a handful of gates and a flip-flop

or two, perhaps $10 or less in parts (sans connec

tors). Since I do not have a PET, I cannot verify my

gut feeling. However, I do hope to get my hands

on one in the near future, and ii should result in

an article on building a GPIB printer interface, or

perhaps building an interface for any non-standard
peripheral (without using another microcomputer
on the inside).

I welcome your feedback on my articles. I

know that at least two people read my column.

OUTPUT BIT

INPUT BIT

•" DATA STROBE

6522

VIA

ACK

Figure 2. Flip-flop to generate "Centronics" type BUSY

from ACK and DATA STROBE.

PA7

CA2

?A6

PA5

PA4

PA 3

PA2

PA1

PA0

CBl

IN.

Is*

N

DATA

D6

D5

D4

D3

D2

STROBE

SPINWRITEK

Figure 3. Connection from VIA to Spinwriter.

0300-

0301-

0302-

0304-

0307-

0309-

030C-

030F-

0311-

0314-

0316-

0318-

031B-

031C-

031F-

0321-

0324-

0326-

0329-

032A-

48

48

A9 7F

8D 03 A8

A9 0E

8D 0C A8

AD 01 A8

30 FB

AD 0D A8

29 10

F0 F9

AD 00 A8

68

8D 01 A8

A9 0C

8D 0C A8

A9 0E

8D 0C A8

68

60

0010

0020

0030

0040

0050

0060

0070

0080

0090

0100

0110

0120

0130

0140

0150

0160

0170

0180

0190

0200

0210

0220

0230

0240

0250

0260

0270

0280

0290

0300

0310

0320

0330

0340

0350

0360

0370

0380

0390

0400

0410

0420

0430

0440

;BASIC HANDSHAKING WRITE ROUTINE FOR SPINWRITER

•2/25/80

; $A800 IS THE BASE ADDRESS OF 6522

; ON SYM USED FOR PRINTER PORT

IRB

ORA

IRA

DDRA

PCR

IFR

STRBOFF

STRBON

DE $A800

DE $A801

DE SA801

DE SA803

DE $A80C

.DE $A80D

.DE $0E

.DE $0C

.BA $300

.MC $300

.OS

LOW SEVEN BITS PORT A

IS PRINTER DATA

PA7 IS USED TO POLL BUSY

DETERMINES CONTROL BIT USE

CA2 USED AS OUTPUT FOR

PRINTER DATA STROBE

BIT 4 (CB1) USED FOR ACK

MAKES CA2 HIGH

MAKES CA2 LOW

PRINTCHAR

WAIT1

WAIT2

PHA

PHA

LDA

STA

LDA

STA

LDA

BMI

LDA

AND

BEQ

LDA

PLA

STA

LDA

STA

LDA

STA

PLA

RTS

.EN

SAVE FOR POSTERITY

HAKE LO-7 BITS PORTA OUTPUTS

; MAKE SURE CA2 HIGH

WAIT FOR UNBUSY

WAIT FOR ACK PULSE

$$7F

DDRA

tSTRBOFF

PCR

IRA

WAITl

IFR

#$10

WAIT2

IRB
i

ORA

#STRBON

PCR

#STRBOFF

PCR

CLEAR CB1 FLAG

GET BACK PRINT DATA

SEND TO PRINTER

PULSE DATA STROBE

GET BACK PRINT DATA
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interface is not trivial , it would not appear to 
require more than a handful of gates and a flip-flop 
or two, perhaps $10 or less in pans (sans connec­
tors) . Since I do not have a PET, I cannot verify my 
gut fee ling. However, I do hope to get my hands 
on one in the near future , and it sho uld result in 

an anicle a ll building a G Pl B printer in terface, or 
perhaps building an interface for a ny non-standard 
periphe ral (w ithout using a nother microcomputer 
o n the inside). 

OUTPUT BIT DATA STROBE 

"BUSY " S 
Q D -INPUT BIT 

Q T -
R 

* 
ACK 

I welcome your feedback o n my a rticles. I 
know that alieasl two people read my column. 

PA' BUSY 

CA2 DATA STROB 

eA' "-
V 

06 

PAS 

PM 
r--..V 

os 

v- " 
PA] v- 03 

6522 p" 
V>A 

PAl 

PA' 

02 
V S P I f,1o/R 

. v 
0 1 

V 
>D 

COl 

I :t I 
ill 

Figure 2. Flip-fl op to generate "Centro nics" type BUSY 
from ACK and DATA STROBE. 

Figure 3. Connection from VIA 10 Spinwritcr. 

0300 -
0301-
0302 -
0304-
0307-
0309 -
030C-
030F-
0311 -
0314-
0316-
031S-
031B-
03 1C-
031F-
0321-
0324-
0326-
0329-
032A-

4S 
4S 
A9 7F 
SO 03 AS 
A9 0E 
SO 0C AS 
AD 01 AS 
30 FB 
AD 00 AS 
29 10 
F0 F9 
AD 00 AS 
6S 
SO 01 AS 
A9 0C 
SO 0C AS 
A9 0E 
SO 0C AS 
6S 
60 

00 1 0 
0020 
0030 
0040 
0050 
0060 
0070 
0eS0 
0090 
0100 
0110 
0120 
0130 
0140 
015e 
0160 
0170 
01S0 
01 90 
0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
02S0 
0290 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 
03S0 
0390 
0400 
0410 
0420 
0430 
0440 

; BASIC HANDSHAKING ,/RITE ROUTINE FOR SPINWRITER 

IRB 
ORA 

IRA 
DORA 
PCR 

IFR 
STRBOFF 
STRBOll 

; 
;2 /25/S0 
; 
; $AS00 IS TH E BASE ADDRESS OF 6522 
; ON SYM USED FOR PRINTER PORT 

. DE $AS00 

.DE $AS0 1 

· DE $AS01 
. DE $AS03 
.DE $AS0C 

. DE $AS 0D 
· DE $0E 
· DE $0C 

· BA $300 
.MC $300 
. OS 

LOVI SEV EN BITS PORT A 
IS PRINTER DATA 

PA7 IS USED TO POLL BUS Y 

DETERMINES CONTROL BIT USE 
CA2 USED AS OUTPUT FOR 
PRINTER DATA STROBE 

BIT 4 (CBl) USED FOR AC K 
MAKES CA2 HIGH 
MAKES CII2 Lml 

PRINTCHAR PHA ; SAVE FOR POSTERITY 
PHA 

WAITI 

\,AIT2 

LOA i$7 F 
STA DORA 
LOA iSTRBOFF 
STA PCR 
LOll IRA 
BMI WAIT I 
LOA IFR 
AND #$10 
BEQ WAIT2 
LOA IRB 
PLA ' 
STA ORA 
LOA #STRBON 
STA PCR 
LOA iSTRBOFF 
STA PCR 
PLA ' 
RTS 
.EN 

; HAKE LO- 7 BITS PORTA OU TPUTS 

; MAKE SURE CA2 HIGH 

WAIT FOR UNBUSY 

\·IA IT FOR ACK PULSE 

CLEAR CBl FLAG 
GET BACK PRINT DATA 
SEND TO PRINTER 
PULSE DATA STROBE 

GET BliCK PRINT DATA 

l'rEII 
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DLOAD:

AIM

Memory

Loader
Joel Swank

Rockaway, OR
The AIM 65 monitor gives you

the ability to save and load non

contiguous blocks of memory on

cassette tape, paper tape, or a

user device. This handy feature

allows you to save a program,

along with any vectors or data

values it needs to execute, and

then to load it all with just one

command. The AIM assembler

uses the same formal for its object

files. You can assemble several

programs at different locations

and load them all with one load

command.

liul the AIM load command

is missing a couple of useful

features. When loading a file with

the AIM load command there is

no way to tell which memory

locations are being loaded. After

assembling a program there is no

way, without a listing, to tell

where the program ends. You

might also want to assemble a

program al one address and load

it into memory at a different

address, as in the case oi a pro

gram thai is to reside in ROM. It

would also be convenient to be

able to save data from one area of

memory and load it back to a

different area. The AIM load

command cannot do I his.

DLOAD is a modified version

of the AIM load command that

adds these two missing features.

DLOAD works like the AIM load

command except that it hrst

requests an offset with the 'OFF

SET" =' prompt. This hexidecimal

number is input with the AIM

subroutine ADDIN. ADDIN is

the same routine that inputs your

reply to the 'FROM =' and TO ='

oooo
oooo
oooo
oooo

oooo

oooo
oooo
oooo

oooo
oooo

oooo
oooo
oooo
oooo
oooo

oooo

oooo
oooo

oooo

oooo

oooo

oooo

oooo
oooo

oooo

oooo

oooo

oooo

oooo
oooo

oooo

0200 ROQO
0202 2QD5Q2
0205 20REER

0203 B0F6
02 OR RD1ER4

02OD F005
02OF R900
0211 3D1DR4

0214 HD1CH4
0217 6500
0219 RD1DR4

021C 8501

021E 2043E3

0221 207t":02
0224 20R602
0227 4C4502

022R

022D

022F
0231

0234

0236
0233
0236
023D

023F
0242

OFFSET LOflD

RIM SUBROUTINES

WHEREI
INRLL
CLRCK
CHEKRR

CKERR

REVTE
STBVTE
Dili 3
ROD IN

PCHEK

WRITRZ
COH IN

NUMfl
OUTPUT

CRLF

=*E?4S

=$EB4D
=*E54B

=$E385

=*E3FD
=$E413

=$E907

=$E2DE

=*E1R1
=*ER4t.

=*E97fi
=*E9F0

; flIM RflH

RDL'R =*R41C
CKSUM -*R41E
CUPRD =$R41C

; ZERO PflGE

OFFL =0
OFFH =1
POINTL =2
P0IHTH =3
RECLEN =4

207C02
fit, 04

F037
RD1CR4
C502

DO07
RD1DR4

C503
F006

20BC02
20R602

;OPEN INPUT
;INPUT fi CHflR FROM ROD
;CLEflR CHECKSUM
;INPUT HEX BYTE
;ERROR RETURN
;REflD OBJECT BYTE

.: STORE OBJECT 6J/TE fRDDR}
:CLOSE TflPE INPUT FtLE
;INPUT RDDRESS FROM KBD
;CHECK. FOR INTERRUPT

;DISPLRY CONTENTS OF RDDR
;NORMflL RETURN TO RIM
;DISPLRY BYTE IN HEX
;DISPLflY flCCUM

;SEND CP RND LF

;OBJECT LORD POINTER
;CHECKSUM sTORRGE
■RDDPESS INPUT BUFFER

;OFFSET SflUE RREfi

;DUPLICfiTE LORD POINTER

;RECORD LENGTH SRUERPER

*=*2Q0

DL0RD LDY SOFFNSG-LITS
JSR
JSP
BCS
LDfi

BEQ

LDfi

STfl
SflUOFF LDR

STR
LDR
STfl

KEPX
fiDDIN
DLORD
CKSUM

SflUOFF
80
CURRD+1
CURRD
OFFL

CURRD+1
OFFH

OPFIL JSR WHEREI
JSR STREC
JSR PSTRPT

JMP BYTLUP

0245 20FDE3

0243 2013E4

024B E602
024D DO02

024F E603
0251 C604
0253 DOF0

0255
0255 20FDE3

0258 CD1FR4
025B DO03
025D 20FDE3
02-£. 0 CD1ER4

0263 F0C5

RECLUP JSR STREC

LDX RECLEN
BEQ FINISH

LDfi RDDR
CMP POINTL

BNE NEWLOC
LDR RDDR+1
CMP POINTH

BEQ BYTLUP

NEULOC JSR PEND
JSP. PSTRRT

BYTLUP JSP RBYTE
JSR STBYTE

INC POIHTL
BNE NDCY

INC POINTH
NOCY DEC RECLEN

BNE BYTLUP

; END OF RECORD
JSR RBYTE
CMP CK3UM+1
BNE ERROUT
JSR RBYTE

CMP CKSUM

BEQ RECLUP

0265 4CS5E3 ERROUT JMP CKERR

0263 20BC02 FINISH JSP PEND
026B R205 LDX #5

;DISPLfiY 'OFFSET*'
:INPUT RDDRESS
;ERROR - TRY RGRIN

:flNY ENTERED?
;YES, SflUE IT

;N0> USE ZERO
:COPY CUPRD TO OFFSET

OPEN INPUT DEUICE
;STRRT RECORD
:DISPLRY STRRT fiDDRESS

:STfiPT RECORD
:ZERO LENGTH RECORD?

:YES, END

; IS NEW RDDRESS EQURL
;T0 OLD RDDRESS?
:N0, NEW BLOCK OF MEMORY

;DISPLRY END OF LRST RECORD
;RND STRPT OF THIS ONE

;INPUT flN OBJECT BYTE

;STORE IT

;BUMP POINTER

COUNT BYTE
;DO NEXT BYTE

;GET CHECKSUM

RHD COMPRRE
;ERROR IF NOT EQURL

.■CHECKSUM OK - NEXT RECORD

;ERROR EXIT

.: PRINT RDDPESS OF LRST RECORD

July, 1981. Issue 14 

DLOAD: 
AIM 
Memory 
Loader 
JoelSwonk 
Rockaway, OR 
The AIM 65 monitor g ives yo u 
the ability to save a nd load non­
contiguo us blocks of memory on 
cassette tape, pape r tape, or a 
user dev ice, This handy fea ture 
allows YO LI lo save a program , 
along with any vectors or data 
va lues il needs to execute, and 
then to load it all with just one 
command. The AIM assemble r 
uses the same format for its object 
fil es. You can assemble several 
p rograms at diffe re lllloca tions 
and load them all with one load 
command . 

But. the AIM load command 
is missing a couple of usefu l 
features. When loading a file with 
the AIM load command there is 
no way to te ll which me mory 
loca tio ns are being loaded . Afte r 
asse mbling a program there is no 
way, witho ut a li sting, to tell 
where the program e nds. You 
might also wanlto assemble a 
program at one add ress and load 
il inlo memory at a differe lll 
address, as in the case o f a pro­
gram that is to res ide in ROM. It 
wou ld also be conven ie nl lo be 
able to save dala fro m o ne area of 
memory and load it back to a 
different area. T he A IM load 
command canno t do this. 

DLOA D is a modified version 
o f the A IM load command Ihat 
adds th ese two missin g featu res. 
DLOAD works like the AI M load 
cO lllllland exceptlhal il first 
requests an offse t. with the 'O FF­
SET = ' prompt. This hexidecimal 
Ilumber is input with the A I M 
subroutine ADDIN. ADDI N is 
lhe same routine that inputs yo ur 
reply to the 'FROM = ' and 'TO = ' 
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000 0 
0000 
00 00 
0000 

0000 

0000 
0000 
0000 
0000 
0000 

8888 
00 00 
0000 
0000 
0000 
0000 
0000 
0000 
0000 

OOolO 

0000 
ooolO 
0000 

0000 

0000 
00 00 
0000 
00 00 
0000 

0000 

0200 AOOO 
0202 20D502 
0205 20AEEA 
0208 BOF6 
02 0A AD1EA4 
020D F005 
020F A900 
0211 8DIDA4 
0214 ADICR4 
0217 8500 
0219 ADIDR4 
02 1C 8501 

021E 2048E8 
0221 207Col2 
0224 20A602 
0227 4C4502 

022A 207C02 
0220 A604 
022F F037 
0231 ADICA4 
02:!A C5 02 

8Ht R8P~A4 
023E: C503 
0230 F006 

023F 208C02 
0242 20A6 02 

0245 20FDE3 
0248 20 13E4 
0248 £602 
024D D002 
024F E603 
0251 C604 
0253 DOFO 
0255 
0255 20FC<E3 
0258 CD IFA4 
0258 D008 
025D 20FDE3 
02~O CD1EA4 
0263 FOC5 

0265 4C85E3 

0268 208C02 
0268 A205 

DLOAD LOAD AIM OBJECT FILE AND DISPLAY THE 
ADDRESSES OF THE DATA LOADED, OPTIONAL 
OFFSET LOAD. 

A I M SU8ROUTJ NES 

WHERE I =$E848 
INALL =$E993 

CLRCK =$E84D 
CHEKAR =$E54B 

CKERR =$E385 
RBYTE =$E3FD 

STBYTE =$E413 
DU13 =$E52 0 

ADD II; =$EAAE 
RCHEK =$E907 
l,RITAZ =$E2D8 
COMIN =$E1AI 
NUr'IA =~EA46 
OUTPUT =$E97A 
CRLF =$E9FO 

AIM RAM 

ADDR =$A41C 
CKSUM =$R41E 
CURAD =$A41C 

ZERO PAGE 

OFFL =0 
OFFH =1 
POINTL =2 
POlfHH =3 
RECLEN =4 

*=$200 

DLOAD LDY ~OFnISG-LI TS 

; OPEN INPUT 
; INPUT A CHAR FROM AOD 
;CLEAR CHECKSUM 
; I NPUT HEX BYTE 
; ERROR RETURN 
; READ OBJECT BYTE 
; STORE OBJECT BYTE (ADDR ) 
; CLOSE TAPE INPUT FILE 
; I NPUT ADDRESS FROM KBD 
; CHECK FOR INTERRUPT 
; DISPLAY CONTENTS OF ADDR 
; ~IORMAL RETURN TO A I M 
; D I SPLAY BYTE IN HE)( 
; DISPLAY AeCUM 
; SEND CR AND LF 

; 08JECT LOAD POHITER 
; CHECKSUM STORAGE 
; ADDRESS INPUT BUFFER 

; OFFSET SAlJE AREA 

; DUPLI CATE LOAD POHITER 

; RECORD LEHGTH SA',JEAREA 

JSR KEPX ; DI SPLAY ' OFFSET= ' 
JSR ADDIN ; INPUT ADDRESS 
BCS DLOAD ; ERROR - TRY AGAHI 
LDR CKSUr1 ; ANY ENTERED? 
BEQ SAVOFF ; YES, SAVE IT 
LOA HO 
STA CURAD+l ; NO , USE ZERO 

SAVOFF LDA CURAD ; COpy CURAD TO OFFSET 
STA OFFL 
LOA CURAD+l 
STR OFFH 

OPFIL JSR ~JHEREI 
JSR STREC 
JSR PSTART 
J MP BYTLUP 

RECLUP JSR STREC 
LDr; PECLEN 

8EQ FlfllSH 
LDA ADDR 
CMP POINTL 
BNE NE~JLOC 

LDA ADDR+l 
GMP POHITH 
8EQ BYTLUP 

J 'IE~JLOC JSR PE~ID 
JSR PSTART 

SYTLUP JSR RBYTE 
JSR STBYTE 
INC POHITL 
B~IE NOCY 
INC POHITH 

I'IOCY DEC RECLE~I 
BNE BYTLUP 

EfiD OF RECORD 
JSR R8YTE 
CMP CKSUM+l 
8~IE EPROUT 
JSR RBYlE 
Cr1P CKSUM 
BEQ RECLUP 

ERROUT .JIoIP CKERP 

FIN I SH JSR PEI·ID 
LDX H5 

cOPEN INPUT DEVICE 
;START RECORD 
; DISPLAY START ADDRESS 

; START RECORD 
; ZERO LE~IGTH RECORD? 
;YES, E~ID 
; IS flEl, ADDRESS EQUAL 
; TO OLD ADDRESS? 
; NO, ~IE~J BLOCK OF I'1Er10RY 

; DISPLAY END OF LAST RECORD 
; AND START OF THIS OfIE 

; IfIPUT ml OBJECT 8YTE 
; STORE IT 
; BUMP PO HITER 

; COUNT BYTE 
; 00 NEXT BYTE 

; GET CHECKSUM 
; A~ID COMPARE 
; ERROR IF NOT EQUAL 

; CHECKSUr'1 OK - NEXT RECORD 

; ERROR EXIT 

; PRlm ADDRESS OF LAST RECORD 
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prompts, so the syntax is the

same. The hexadecimal number

you enter is added to the starting

address of each block of memory

in the file. For example, a block

that was saved from location $200

can be loaded back at location

$1000 by replying 'E00' to the

'OFFSET =' prompt. You can

calculate the proper offset by:

$ 1000-$200 = $E00. You can also

load a file to a location lower in

memory by adding $ 10000 to the

desired load address before

performing the calculation. A file

dumped from location $B000 can

be loaded back at $200 as follows:

$10200-$B000 = $5200. Enter

'5200' in response to the 'OFF

SET ='prompt. If the file contains

multiple blocks, then the offset is

added to the starting address of

all blocks. This means you must

take care when loading a file

containing vectors or zero page

data. These blocks will also be

displaced by the offset you en

tered. You may load a file to its

original address by entering a

space or return in response to the

*OFFSET = ' prompt.

DLOAD next issues the

standard AIM IN = ' prompt to

open the input device. You

respond as you normally would

when using the AIM load com

mand. DLOAD then displays the

start and end addresses of each

contiguous block of memory as it

is loaded. If you are using an

offset, the addresses displayed are

those at which the data is being

stored and not the addresses in

the file. DLOAD calls the AIM

RCHEK subroutine at the start of

each data block so that you can

stop or cancel the program.

DLOAD used zero page memory

locations 0-4, so be sure not to try

to load anything there. Included

is a listing of DLOAD assembled

at location $200. DLOAD can be

executed from ROM.

026D 20FDE3
0270 Cfl
0271 DOFfl
0273 2093E9
0276 2020E5
0279 4CR1E1

027C

027C

027C

027C
027F
0282
02S4
0286

0289

02SC
02SE
0291

0294

029?
0298
C29fl
029D
02R0

02R2
02R5

02R6

02R6
02R9

02RB

02RE
O^Bl
0264

02B6
Q2B9
02BB

02BC

02BC
02BE

02C1
02C2
02C4
0ZC6
02C8
02Cfl

02CC
02CF

02D1
02D4

2007E9
2093E9
C93B
D0F6

204DEB
204BE5
8504
204BE5
8D1OR4

2G4BE5
18
6500
SD1CR4
RD1DR4
6501

8D1DR4
60

2QF0E9
fi0.07
20D5G2

20DBE2
R01CR4
8502
RD1DR4
8503
60

R00E
20D502
38
R502

§502
R503
E900

2046ER

R502
2046ER

60

02D5

02D5 B9E102
02D8 F006
02DR 207RE9

02DD C8
02DE D0F5
02E0 60

02E1

02E1

02E1 4F46
02E3 00

02ES 5354
02ER 00
02EF 2045
02F1 00

;RERD END OF LRST RECORD

;CLOSE TRPE

;RETURN TO MONITOR

FLUP JSR RBVTE
DEX

BNE FLUP

JSR INflLL
JSR DU13
JMP COMIN

; END OF MRINLINE

; SUBROUTINES FOLLOW

STREC : INPUT BEGINNING OF RECORD

STREC JSR RCHEK
JSR INflLL
CMP #';'
BNE STREC

JSR CLRCK

JSP CHEKRR
STR RECLEN
JSR CHEKflR
STR RDDR+1
JSR CHEKRR
CLC
RDC OFFL
STR RDDR
LDfl RDDR+1
RDC OFFH
STR RDDR+1
RTS

PSTflRT : DISPLRY STRRTIHG ADDRESS CF MEMORY BLOCK

CHECK FOR INTERRUPT

SEflRCH FOR ';'

;CLEflR CHECKSUM
GET RECORD LENGTH
;SRUE IT
GET RECORD RDDPESS
;RND Sfll'E

;RDD OFFSET

;NEW LINE

;DISPLflY 'STFIRT«'
;DISPLAY RDDRESS
;C0PY RDDR TO POINT

PSTflRT JSR CRLF
LDY #STMSG-LITS
JSR KEPX
JSR WRITAZ
LDR RDDR
STfl POINTL
LDfl RDDR+1

STfl POINTH
RTS

; PEND : DISPLRY ENDING RDDRESS OF MEMORY BLOCK

PEND LDY ttEHDMSG-LITS
JSR KEPX ;DISPLflY ' EMD='
SEC

LDfl POINTL DECREMENT LflST RDDRESS
SBC #1
STR POINTL
LDR POINTH

SBC #0
JSR NUMR
LDfl POINTL

JSR NUMA
RTS

;DISPLRY ADDRESS

KEPX ; DISPLflY MESSAGE FROM LITERRL TRBLE

KEPX LDft LITS.Y
BEQ RETURN

JSR OUTPUT
I NY

BNE KEPX
RETURN RTS

;DISPLRY IT
;NEXT CHRRRCTER

; LITEPflL TRBLE

LITS =*

OFFMSG .BYTE 'OFFSET',0

STMSG .BYTE 'STRRT=',0

ENDMSG .BYTE ' END=\. 0

02F2
02F2

.END
ERRORS* 0000
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prompts, so the syntax is the 
same. The hexadecimal number 
you enter is added to the starting 
address of each block o f memory 
in the file. For example, a block 
that was saved from location $200 
can be loaded back at location 
$ 1000 by replying 'EOO' to the 
'OFFSET= ' prompt. You can 
ca lculate the proper offset by: 
$ 1000-$200 = $EOO. You can also 
load a file to a location lower in 
memory by adding $ 10000 to the 
desired load address before 
performing the calcu lation. A file 
dumped from location $BOOO can 
be loaded back at $200 as follows: 
$ 1 0200-$BOOO = $5200. Enter 
'5200' in response to the 'OFF­
SET=' prompt. If the fil e contains 
multiple blocks, then the offset is 
added to the starting address of 
all blocks. This means you must 
take ca re when loading a file 
containing vectors or zero page 
data . These blocks will also be 
displaced by the offset you en­
tered. You may load a fil e to its 
original address by entering a 
space or return in response to the 
'OFFSET = ' prompt. 

DLOAD next issues the 
standard AIM ' IN = ' prompt to 
open the in put device. You 
respond as you normall y wou ld 
when using the AIM load com­
mand. DLOAD then displays the 
start and end addresses of each 
contiguous block of memory as it 
is loaded . If you a re using an 
offset, the addresses displayed are 
those at which the data is being 
stored and not the addresses in 
the file. DLOAD calls the AIM 
RCHEK subroutine at the start of 
each data block so that you can 
stop or cancel the program. 
DLOAD used ze ro page memory 
locations 0-4 , so be sure not to try 
to load anyth ing there. Included 
is a listing of DLOAD assembled 
at location $200. DLOAD can be 
executed from ROM . 
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026D 20FDE3 
0270 CA 
0271 DOFA 
0273 2093E9 
0276 2020E5 
0279 4CAIEI 

027C 

027C 

027C 

027C 2007E9 
027F 2093E9 
0282 C93B 
0284 DOF6 
0286 204DEB 
0289 2048E5 
02SC 8504 
028E 2048E5 
0291 8D IDA4 
0294 2048E5 
029? 18 
0298 6500 
029A 80lCA4 
0290 ADIDR4 
02AO 6501 
02A2 8DIDA4 
02A5 60 

02A6 

02AE. 20FOE9 
02R9 RO.O? 
02R8 200502 
02RE 20DBE2 

8'2B I AD I CA4 
2B4 8502 

02B6 ADIDA4 
0289 8503 
02BB 60 

02BC 

8IHf ~8~.f02 
02CI 38 
02C2 A502 
31St ~8i 
02C8 A503 
02CA E9 00 
02CC 2046EA 
02eF A502 
02DI 2046EA 
02D4 60 

0205 

0205 B9EI02 
0208 FOO'; 
02DR 207AE9 
020D C8 
02DE DOF5 
02EO 60 

02EI 

02EI 

02EI 4F46 
02E3 00 

02E8 5354 
02EA 00 
02EF 2045 
02FI 00 

02F2 
02F2 

FLUP JSR RBYTE 
OEX 
BNE FLUP 
JSR WALL 
JSR DIJ13 
JMP COM IN 

; READ HID OF LAST RECORD 

;CLOSE TAPE 
; RETURN TO MONITOR 

END OF MA I NLI NE 

SUBROUTINES FOLLmJ 

STREC : INPUT BEGI NNHIG OF RECORD 

STREC JSR RCHEK 
JSR Jt~ALL 
CMP # ' ;' 
BNE STREC 
JSR CLRCK 
JSR CHEKAR 
STA RECLEN 
JSR CHEKAR 
STA ADDR+I 
JSR CHEKAR 
CLC 
AOC OFFL 
STR ADDR 
LOA AODR+I 
ADC OFFH 
STA ADDR+ I 
RTS 

; CHECK FOR INTEF:RUPT 
; SEARCH FOR ';' 

;CLEAR CHECKSUM 
; GET RECORO LENGTH 
; SAUE IT 
; GET RECORD ADDRESS 
; AND SAVE 

; ADD OFFSET 

PST ART : DISPLAY STARTHIG ADDRESS OF MEMORY BLOCK 

PST ART JSR CRLF ; fIE\J LINE 
LDY #STMSG-LI TS 
JSR KEPX 
JSR WRITAZ 
LDA RDDR 

; DISPLAY ' STRRT= ' 
; DISPLAY ADDRESS 
; COPY RDOR TO POI NT 

STA POINTL 
LDA ADDR+I 
STA POINTH 
RTS 

PEND : DISPLAY ENDING ADDRESS OF MEMORY BLOCK 

PEND LDY #ENDMSG-LITS 
JSR KEPX ;DISPLAY , END; ' 
SEC 
LDA PO HnL ; DECREMENT LAST ADD RESS 
SBC #1 
STA POINTL 
LDA POINTH 
SBC #0 
JSR NUMA ; D I SPLAY ADDRESS 

LDA POINTL 
JSR NUMA 
RTS 

KEPX : DISPLAY MESSAGE FROM LITERAL TABLE 

KEPX LDA LITS,Y 
BEQ RETURN 
JSR OUTPUT 
INY 

BNE KEPX 
RETURN RTS 

LITERAL TABLE 

LITS ;+ 

OFFMSG ,BYTE ' OFFSET ', O 

STMSG .BYTE ' START; ' , O 

ENDMSG .BYTE ' END; ', O 

.END 
ERRORS; 0000 
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Educational

Software Exchange

Announces

Mail-Order Service-

SOFTSWAP is a joint project of

the San Mateo County Office of

Education in Redwood City, CA,

and Computer-Using Educators

(CUE). SOFTSWAP offers ap

proximately 240 public domain

instructional programs collected

for the TRS-80, Commodore

PET, Apple and Compucolor. A

disk of programs for the Atari is

in preparation.

Most of the SOFTSWAP

programs are short, stand-alone

instructional units. Many are drill

& practice exercises for the ele

mentary school level or for reme

dial work at the secondary level.

About one-fourth are math or

iented. All of the programs have

been evaluated by educators and

edited for factual and spelling

errors, inaccurate or incomplete

instructions, programming errors

and other problems. Each disk

contains from 5 to 28 programs

for various subjects and grade

levels, all for one microcomputer

system.

Programs and disks may be

copied without charge by visitors

to the Center. Any of the L3 disks

may also be purchased by mail at

a cost of $10 per disk, or one

SOFTSWAP disk will be sent free

in exchange to any educator who

contributes a disk with at least

one original program for the

SOFTSWAP.

Our goal is to distribute the

SOFTSWAP programs as widely

as possible and they may all be

freely duplicated onto either disks

or tapes (but may not be sold). All

programs have been donated to

the SOFTSWAP and we encour

age educators everywhere to send

their own contributions to this

growing collection. New disks are

listed in the CUE NEWSLETTER,

or send $1 for ordering/exchange

information to:

Ann Lathrop,

Library Coordinator

SOFTSWAP, San Mateo

County Office of Education

333 Main Street

Redwood City, CA 94063

Be sure to include your name,

address and information on the

microcomputer system(s) you

have.

Copyright Notice: Every

effort is made to scrupulously

avoid copyright infringement and

programs identified as being in

violation ofcopyright are removed

from the exchange.

The Complete

Guide To

Hassle-Free Pet

Programming

Reston Publishing Company has

announced the publication of a

new computer programming

book, PET BASIC by Ramon

Zamora, William Scarvie and Bob

Albrecht.

Perfect for the beginning

PET user, this book is filled with

lively examples, do-it-yourself

exercises and creative explora

tions. You'll be confident as you

experiment with your machine's

many capabilities and features,

and you'll create graphical images

without confusion.

Experienced PET users will

find this book a handy reference

guide. You'll discover a variety of

things your PET can do. Each

new piece of information is

presented logically, step-by-step

with open page formats and lots

of humor.

PET BASIC I can also be

used to teach children to use PET

(age 9 and up). You'll find games

and exercises and current symbols

in children's world characters.

The authors have over a

dozen years of experience

teaching and writing books for

beginning computer users.

May, 1981, (R-5524-5) paper

$12.95, 222 pp. (R-5525-2) cloth

$17.95, 272 pp. To Order from

Reston: call 800-336-0338.

Smart Terminal

Program For The

Atari® Features

Autodialing

Redmond, Wa. — The MicroPeri-

pheral Corporation has an

nounced TSMART, a smart

terminal program written for the

ATARI 800®, with provision for

autodialing other computers. The

program is available on cassette

with instructions for transferring

to disk. TSMART permits transfer

of BASIC programs between a

remote host computer and an

ATARI cassette or disk storage

device. The autodial feature

works in conjunction with the

AUTO-MICROCONNECTION,

a direct connection modem

(S 199.50), manufactured by the

MicroPeripheral Corporation.

The program permits off-line

text preparation (messages,

manuscripts, letters, etc.) with a

text editing or word processing

program for on-line transmission.

A built-in feature permits creation

and storage of text, then trans

mission by TSMART for those
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Educational 
Software Exchange 
Announces 
Mail-Order Service ... 
SOFTSWAP is a joint project o f 
the San Mateo CO Unly Office o f 
Education in Redwood City, CA, 
and Computer-Using Educa tors 
(CUE). SOFTSWAP offers ap­
proximately 240 public domain 
instructional programs collected 
for the TRS-80, Commodore 
PET, Apple and Compucolo r. A 
disk of pro~rams for the Ata ri is 
111 prepa rallon. 

Most of the SOFTSWAP 
programs a re short, stand-alone 
instructional units. Many are drill 
& practice exercises fo r the ele­
mentary school level or for reme­
dial work at the secondary level. 
About one-fourth a re math o r­
iented. All of the programs have 
been eva luated by educato rs and 
ed ited for factua l and spelling 
erro rs, inaccurate or incotTIp lete 
in structions. programming errors 
and other problems. Each disk 
cOnlains from 5 to 28 programs 
for va rio us subjects and grade 
levels, all for one microcomputer 
system. 

Programs and disks may be 
copied without charge by visitors 
to the Cenler. Any of the 13 disks 
may also be purchased by mail a t 
a cost of $ 1 0 per disk, o r one 
SOFTSWAP disk will be sent free 
in exchange to any ed ucator who 
contributes a disk with alieast 
one original program for the 
SOFTSWAP. 

Our goal is to distribute the 
SOFTSWAP programs as widely 
as possible and they may a ll be 
freely duplica ted Onto ei ther disks 
o r tapes (but may not be sold ). All 
programs have been donated to 
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the SOFTSWAP and we encour­
age educators everywhere to send 
their own contributio ns to this 
growing coll ection. New disks are 
listed in the CUE EWSLETTER, 
or send $ 1 for ordering/exchange 
informat ion to: 

Ann Lathrop, 
Library Coordinator 
SOFfSWAP, San Mateo 
County Office o f Education 
333 Main Street 
Redwood City, CA 94063 

Be sure to include ),our natTIe, 
address and information on the 
microcomputer system(s} you 
have. 

Copyright Notice: Every 
effo rt is made to scru pulously 
avoid copyright infringement and 
programs identified as being in 
violation o f copyright a re removed 
from the exchange. 

The Complete 
Guide To 
Hassle-Free Pet 
Programming 
Reston Publishing Company has 
announced the publication of a 
new CotTIputer prograrTI tTIlng 
book, PET BASIC by Ramon 
Zamora, William Sca rvie and Bob 
Albrecht. 

Perfect fo r the beginning 
PET user, this book is fill ed with 
lively examples, do-it-yourself 
exercises and creative explora­
tions. You'll be confident as you 
experiment with your machine's 
many capabilities and features, 
and you'll create graphica l images 
without confusion . 

Ex pe rienced PET users will 
find thi s book a hand y reference 
guide. You'll discover a variety of 
things your PET can do. Each 

new piece of information is 
presented logically, step-by-step 
with open page formats and lots 
of humor. 
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PET BAS IC I can also be 
used to teach children to use PET 
(age 9 and up). You 'll find games 
and exercises and current symbols 
in children's wo rld characters. 

The authors have over a 
dozen years of experience 
teaching and writing books fo r 
beginning computer users. 

May, 198 1, (R-5524-5) paper 
$ 12.95,222 pp. (R-5525-2) cloth 
$ 17.95, 272 pp. To Order from 
Reston: ca ll 800-336-033S. 

Smart Terminal 
Program For The 
Atari® Features 
Autodialing 
Redmond , Wa. - The MicroPeri­
pheral Corporation has an­
nounced TSMART, a smart 
terminal program written for the 
A TARI SOO®, with provision for 
autodialing other computers. The 
program is available on cassette 
with instructions for transferring 
to disk. TSMART pe rmits transfe r 
of BASIC programs between a 
remote host compute r' and an 
AT ARI cassette o r disk storage 
device. The autodial feature 
works in conjunction with the 
AUTO-MICROCONNECTION, 
a direct connection modem 
($ 199.50), manufactured by the 
MicroPeripheral Corporation. 

The program permits o ff-lin e 
text prepa ration (messages, 
manuscripts, letters, etc .) with a 
text ed iting or word processing 
program for on-line transmission. 
A built-in feature permits crea tion 
and storage of text, then trans­
mission by TSMART for those 
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who do not have a text editor.

TSMART also permits

transfer of source code assembler

files. The recipient can create the

object code using an editor/

assembler program. A separate

command is available for trans

ferring object (hexadecimal) code

files, such as ATARI Music

Composer Files.

An AUTOBUF feature will

open and close the memory

storage buffer automatically

when uploading or downloading.

TSMART recognizes the auto

matic buffer open/close (X-on/X-

off) codes transmitted by

TSMART or other compatible

programs. Downloading from

FORUM 80 bulletin boards is also

accomplished automatically. The

buffer can be "toggled" on and

off as many times as desired while

data is being downloaded. An

other feature is software selectable

half or full duplex operation.

The program will also auto

matically send messages to bulletin

boards using the standardized

block mode or 16 line prompt

recognition message entry.

The program was written for

the ATARI 800® by Dr. James W.

Clark. It can be used with any RS-

232 compatible modem, although

the dialer feature cannot be used

with acoustic modems. TSMART

is supplied in a protective binder

with extensive easy-to-use oper

ating instructions and is priced at

$79.95. For additional informa

tion on TSMART or the MICRO-

CONNECTION™, contact the

MicroPeripheral Corporation,

2643 151st Place N.E., Redmond,

WA. 98052, Telephone (206)

881-7544.

Computer Courses

For Deaf Adults

Rochester Institute of Technology

(RIT) will offer two computer

courses for deaf adults this sum

mer through the National Tech

nical Institute for the Deaf

(NTID). The first course, Intro

duction to Data Processing, will

provide deaf adults with intro

ductory technical skills applicable

tojob situations involving compu

ters. Topics include: the relation

ship of data processing to other

parts of a business and an intro

duction to the BASIC program

ming language. It will be offered

from August 3-7.

The second course, Advanced

Data Processing, will give ex

perienced computer users knowl

edge of software applications on

small computer systems. Topics

include: data base, interactive

programming packages, and

color graphics. This course will be

offered from August 10-14.

Both courses involve intensive

full-day sessions and feature

hands-on practice in a microcom

puter center. For more infor

mation or to register, contact

Donald Beil, NTID Data Pro

cessing Dept., Rochester Institute

of Technology, One Lomb

Memorial Drive, Rochester, NY

14623, or call (716)475-6373

(voice or TTY).

Game I/O Extender

For Apple II From

Vera Computing

Newbury Park, CA, June 15,

1981 — Versa Computing, Inc.

has announced a new peripheral

device for Apple II computers.

E Z Port extends the I/O port to

the outside of the computer for

quick and easy changeover from

game paddles to joystick to

VersaWriter, etc.

E Z Port is a board which

adheres to the side of the com

puter with a special foam adhesive

strip. A 24" cable connects to the

game I/O inside the Apple.

E Z Port incorporates a ZIP

socket (Zero Insertion Pressure)

in its design. Ordinary DIP plugs

and sockets are not designed to be

used over and over — eventually

the sockets will not make contact

and the pins will snap off the DIP

plugs. ZIP sockets will help 16 pin

connectors last much longer,

because no pressure is exerted

within the socket until the ZIP's

cam lever is switched to the

engage position.

At only $24.95, E Z Port is

one of the most effective im

provements an Apple owner can

make to the computer.

E Z Port is available from

your local computer retailer or

from: Versa Computing, 3541

Old Conejo Road — Suite 104,

Newbury Park, CA 91320. Tele

phone: (805) 498-1956 or 499-

4800. Dealer Inquiries Welcome.

AIM 65 Enclosure

This enclosure is specially de

signed for the Aim 65 microcom

puter. Four models are offered to

hold any of the major systems on

the market for the Aim 65 in

cluding power supply. Formed

out of heavy ABS plastic it features

a metal card cage and sturdy

metal base. The color is white

with black trim. The price is

$149.95 each. Contact Don-El

Enterprises, 3261 Michigan Ave.,

Costa Mesa, CA 92626. Phone

(714)546-7481.

Free PET7CIBM

COMAL Compiler

The COMAL USERS GROUP

has announced that il will distri

bute, free of charge, a COMAL

Information Package that will

include instructions on how Com

modore PET/CBM users may

obtain a FREE COMAL compiler

for their computer.

COMAL is a powerful, struc-
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who do not have a text editor. 
TSMART also permits 

transfer of source code assembler 
fi les. The recipient can create the 
object code using an editor/ 
assembler program. A separate 
command is available fo r trans­
ferring object (hexadecimal) code 
files , such as AT ARI Music 
Composer Files. 

An AUTOBUF feature will 
open and close the memory 
storage buffer automatically 
when uploading or downloading. 
TSMART recognizes the auto­
matic buffer open/close (X-on/X­
off) codes transmitted by 
TSMART or other compatible 
programs. Downloading from 
FORUM 80 bulletin boards is also 
accomplished automatica lly. The 
buffer can be "toggled" on and 
off as many times as desired whi le 
data is being downloaded. An­
other feature is software selectable 
half or full duplex operation. 

The program will also auto­
matically send messages to bu lletin 
boards using the standardized 
block mode or 16 line pro mpt 
recognition message entry. 

T he program was written for 
the AT ARI 800® by Dr. J ames W. 
Clark. It can be used with any RS-
232 compatible modem, although 
the dialer feature cannot be used 
with acoustic modems. TSMART 
is supplied in a protective binder 
with ex tensive easy-t~-use oper­
ating instructions and is priced at 
579.95. For add itional informa­
tion on TSM ART or the MI CRO­
CONNECTION '", contact the 
MicroPeripheral Corporation, 
2643 15 1st Place N.£. , Redmond , 
WA. 98052, Telephone (206) 
88 1-7544. 

Computer Courses 
For Deaf Adults 
Rochester Institute of Technology 
(RI T) will offer two computer 
courses for deaf adu lts th is sum­
mer through the National Tech­
nical I nstitute for the Deaf 
(NTID). The first course, Intro­
duction to Data Processing, will 
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provide deaf adul ts with intro­
ductor y technical skills applicable 
to job situations involving compu­
ters. T opics include: the relation­
ship of data processing to othe r 
pa rts o f a business and an intro­
duction to the BASIC program­
ming language. It will be offered 
from August 3-7. 

The second course, Advanced 
Data Processing, wi ll give ex­
pe rienced compute r use rs knowl­
edge of software applications on 
small computer systems. Topics 
include: data base, interactive 
programming packages, and 
color g rap hics. This course wi ll be 
offered from August 10- 14. 

Both courses in volve intensive 
fu ll-day sessions and feature 
hands-on practice in a microcom­
puter center. For mo re in fo r­
mation or to register, contact 
Donald Beil , NTID Data Pro­
cess ing Dept., Rocheste r Institute 
of Technology, O ne Lomb 
Memorial Drive, Rochester, NY 
14623, or call (7 16)475-6373 
(voice or TTY). 

Game 1/0 Extender 
For Apple II From 
Vera Computing 
Newbury Park, CA, June 15, 
198 1 - Versa Computing, Inc. 
has annou nced a new peripheral 
device for Apple I I computers. 
E Z Port extends the I/O port to 
the outside of the computer for 
quick and easy changeover from 
game paddles to joystick to 
VersaWrite r , etc. 

E Z Pon is a board which 
adheres to the side of the com­
puter with a special foam adhes ive 
strip . A 24" cable connects to the 
game I/O inside the Apple. 

E Z Port incorporates a ZI P 
socket (Zero [nsertion Pressure) 
in its design. Ordinary DIP plugs 
and sockets a re not des igned to be 
used over and over - eventuall y 
the sockets wi ll not make contact 
and the pins wi ll snap off the DIP 
plugs . ZIP sockets will help 16 pin 
connectors last much longer, 
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because no pressure is exerted 
within the socket until the ZIP's 
cam lever is switched to the 
engage position. 

At only $24.95, E Z Port is 
one of the most effective im­
provements an Apple owner can 
make to the compute r. 

E Z Port is avai lable from 
your local computer reta iler or 
from: Versa Computing, 354 1 
O ld Conejo Road - Suite 104, 
Newbury Park , CA 9 1320. Tele­
phone: (805) 498-1956 or 499-
4800. Deale r Inqui ries Welcome. 

AIM 65 Enclosure 
This enclosure is speciall y de­
signed for the Aim 65 microcom­
puter. Four models are offered to 
hold any of the major systems on 

the market for the Ai lll 65 in­
cluding power supply. Formed 
out of heavy ABS plas tic it features 
a meta l card cage a d sturdy 
metal base. The color is white 
with black trim . The price is 
S 149.95 each. Contact Don-EI 
Enterprises, 326 J Michigan Ave., 
Costa Mesa , CA 92626. Phone 
(7 J 4)546-748 I. 

Free PET*/CIBM 
COMAL Cornpiler 
The COMAL USERS C RO P 
has an nounced thai it will distri­
bute, free of charge, a COMAL 
Information Package that will 
include instructions on how Com­
modore PET/CB M lIse rs Illay 
obtain a FREE CO J A L compiler 
for their computer. 

COMAL is a powerful, struc-
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formerly Computers 'R' Us

OPEN EVERY DAY 9 to 6 PST

California. Alaska G Foreign orders *(714) 698-8068

Shipping Information or Qackorders coll (714) 695-0260

Service Center arid foi Technical Information (714) 44O-6502

TELEX 695-000 AN5:DETA REF:CCMO

moil order

ORDER TOLL FREE

800-854-6654

[appkz computer
r Authorized Dealer

ALL EQUIPMENT

FCC APPROVED

APPLE II PLUS 16K 1049

APPLE II PLU5 48K

(APPLE Memory) 1189

APPLE II Standard Models... CALL

DISK II DRIVE G CONTROLLER. 529

This model include! DOS 3.3 16 sector

TOP FIVE SELLERS

Language System W/Poscal 425

Silentype Printer W/lnterfoce 549

Hoyes Micromodem II 31°
Vide* Videoterm 80 w/graphics - 335

Z-80 Microsoft Cord 299
APPLE COMPUTE* INC.

Disk II Drive Only ,. 445
Integer or Applesoft I! Firmware Cord 155
Graphics Taotet ■ 649
Porallel Printer Interface Cord .. .. 155
Hi-Speed Serial Interface Cord 1 55
Smonerm 80 Column Video Cord 335

MOUNTAIN COMPUTER INC.

Music System 116 Voices) 479

AID + D/A Interface 319
Expansion Chassis 555
lmrol/X-10 System 249

Clock/Calendar Cord 23°
Supertolher SD-200 249
Romplus + Cord 135
Romwnter Card 155

CALIFORNIA COMPUTER JYSTIMS

ClocWColenrJor Module 109
GPID IEEE-dee Cord . . 25"?
Asynchronous Serial Interface Cord - 129

Centronics Porolle' Interface Cord °9

We ca'ry all CCS hardware Please call

MISC. APPLE HARDWARE

16K Rom Card Microsoft 189
ADT Numberic KeypadfokJ or new kyUd) 115

ALF 3 Voice Music Cord 229

Alpha Syntaun Keyboord System . . 1399

Corvus 1OMu Hard Dish CALL

Loier Lower Cose Plus 50

MicioSci Disk Drives CALL

SSM AIO Serial/Parallel Card A6T 189

Sup-R-Termmo! 60 Col Cord . . 339

SVA 6 inch Floppy Disk Controller 345

Versowrner Digitizer Pad 229

WE HAVI MANY MORE ACCESOR1ES

FOR THE APPLE II IN STOCK-

PLEASE CALL OR WRITE FOR A PRICE LIST.

A
ATARI"

MODEL

800 16K

$799

OHIO SCIENTIFIC

Atari 400 16K 499

S10 Disk Drive. 499
410 Program Recorder 69

650 Interface Module

822 Thermal Printer (40 col) 369
825 Punter (60 col) 795
Atari 16K Rom Module 155

Atari Light Pen 65
W« Mock oil Atari acc«noriti 6

lafiwar.. pl»ai» coll for mot* Info.

PRINTERS

Anadex DP-9500 W/2k Ouffer 1375

Anadex DP-9501 W/2K Ouffer 1450

C. koh Storwriter 25 CPS - 1750
C Itoh Starwriter 45 CPS 2450
Centronics 737 825

Epson MX-70 WCGraphics. 449

Epson MX-60 132 Col . 620

Paper Tiger IDS-445 W/Dot Plot . 749
Paper Tiger IDS-460 W/Dot Plot. . 11°5

Paper Tiger IDS-560 W^Dot Plot 1495
Qume Spnnt 5/45 Daisywheel. 2550

Silentype w/lnterface for Apple II. 549

Wotonabe Digiplot 1295

VIDEO MONITORS
Amdex*leedex Video-100 12' B&W 139

Huoct 13" Color 389

NEC 12' P31 Green Phospher CALL
Panocolor 10" Color 375

Sanyo O" Q6W 179
5onyo 12" 0&W 255

Sanyo 12" P31 Green Phospher 295
Sanyo 12" Color 445

Challenger 4P 699
C4PMF (Mini Floppy System). 1 599

CIP Model II 449
Sargon II (Disk or Cassette) 35

Fig Forth (Disk Only) 69

APPLE SOFTWARE
DO5 Toolkit. . . 65

Appleplot 60
Tax Plonner 99
Apple Writer 65
Apple Post 45
D.J Porrfolio Evoluator 45
D.J News i> Quotes Reporter ... 85

Apple Fortran 165

Apple Pilot 129
DOS 0 3 Upgrade 49
Music Theory 45
The ComroNei Ous Sys 519

MISC. APPLICATION PACKAGES

Visicolc 125
Desktop Plan II 169

CCA Dcto Management DMS . 85

Easywrner Word Processor 225

ASCII Express 65
Super Tex! II 139

Programmo Apple Pie 119

The Londlard Apt Mgmt. Pkg 649

Peachtree Dusmess Softwore CALL

Tax Preporer by HowordSofc. . 69

Applebjg Assem/Disassm/Editor

3-D Graphics Dy Dill Dudge. 53
SAMEI

Flight Simulator ... 3d

The Wizard and The Princess . 32

Cosmos Mission (Space Invaders) 24

Sorgon II Chess 32

Hi-IWi Footboll 39

Adventure by Microsoft 27

Phantoms Five 39

Reversal (Othello) 34

PLEASE CALL OR WRITE

FOR A COMPLETI

SOFTWARE LIST.

ORDERING INFORMATION. Phone Orders invited using VISA. MASTERCARD AMERICAN EXPRESS DINERS CLUD CARTE BLANCHE, or bank wire transfer Credit

cards subject to service chorge 2% lor VISA & MC 5% fOf AE DC 6 CD Wail Orders may send credit cord account number (include expiration dote)

cashiers or certified check, money order or personal check (allow 10 days to cleor] Pleose include c telephone number with oil orders Foreign orders (excluding

Military POs) odd 10% fc shipping oil furds must be in US dollors Shipping, handling and insurance in U S odd 3% (minimum i4 00) California

residents odd 6% soles tax We occepi CODs under S500 OEMs Institutions G Corporations pleose send for written Quotation. All equipment is subject to

price chonge ond availability without notice All equipment 15 new and complete with manufacturer warranty (usually 90 days) We cannot guarantee
mercho nubility of ony products We ship most cdes within 2 days

WE ARE A MEMBER OF THE BETTER BUSINESS DUREAU AND THE CHAMBER OF COMMERCE
SHOWROOM PRICES MAY DIFFER FROM MAIL ORDER PRICES.

PLEASE SEHD ORDERS TO:

CONSUMER COMPUTERS MAIL ORDER &314 PARKWAY DRIVE, GROSSMONT SHOPPING CENTER NORTH LA MESA CALIF. 9204<
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OPEH EVEIIY DAY 9 10 6 PST 
California . Alaska & Foreign orders C(714) 698-6088 ORDER TOLL FREE 
Shipping InformatIon o r Dockorder~ call (714) 698-0260 
Service Center and for Technical Information (714) .c.6O-6S02 

TELEX 695·000 ANSJlETA REF,CCMO 
800-854-6654 

~ i I _
appk:!computc:r 

_ AulhOrized Dealer 

ALL EQUIPMENT IS 
FCC APPROVED. 

~ 
APPLE II PLUS 16K , 1049 
APPLE II PLUS 48K 
(APPLE Memory) . 1189 
APPLE II Standard Models. CALL 
DISK II DRIVE & CONTROLLER . 529 
Thl~ modellnclvde} DOS 3.J 16 !.E'Cl0r 

TOP rlV[ SELUM 
l ongvoge Sy\tem W/POloCOI. .. 
Sllenlype Prlnler W/lmerfoce . 
Hoye~ Mlcromodem II . 
V,de l( Vldeoterm 50 wfgrOPhic~ 
Z·50 Mlcro~olt Cord 

A"U COM,\lTU. lMe. 
Ol~ 11 Onve Only . 

. 425 
. ..... 54Q 

. J 1Q 
. JJ5 

29Q 

Imeg€'f 01 Apple~ft 11 Firmware Cord 
Grophro Toolel 

<4' 
'" O' Q 

'" 15' 
Parallel Pnnler Interface Cord . 
Hl.Speed Serra l Imerfoce Cord 
SmOllerm 50 Col...,mn Video COld 

MOUHTAII4 COM,\lTU IMe. 
Music SySlem ( 10 Voices) 
AlD + O/A Interface 
Ellponlian Choss~ , 
Inlrol/X· l 0 Sy~lem . 
Clock/Colendol Cord . 
Supenolker SO·200 . 
I\omplu ~ + Card 
Romwrrter Card 

'" "Q 
3\Q 
555 

.... 24Q 
. 2JQ 

2, Q 
m 

'" CALIfOIUIiA COMPUT[II. SYSTt.lrU 
Clock/Calendar Module 10Q 
GPlO IHE·466 Cord 25Q 
A~ynchronov~ Serial Inlerloce COld 12Q 
Cemronlc~ POlollel Interface COld QQ 
we COlry a ll CO hardware. Please call 

MISC. A"L[ HAII.O'" AII.[ 
16K Rom Card Microsoft 18Q 
ADT Numbelic Keypod(o ld or new kybrd) 115 
AlF 3 Voice Mu~ic Card . 22Q 
Alpha Syntauli Keyboard Sy~lem 1 JQQ 
Corvu ~ 10MD Hard DIsk . CALL 
l ozer Lowel Case Plu ~ 50 
MlClo·x l O,~ Dnves . CAll 
Sw. AIO Serioll Poro lie l Cord A& T 18Q 
Sup·R·Telminol 80 Col. Cord JJQ 
SVA 8 inch Floppy DiSk Comrolier . J45 
Ver>awrite r Digit izer Pod . 22Q 

WI HAV[ MAMT MOU ACCISOAIU 
fO" 'On A"LE n 11'4 STOCK­

'UAS[ CALL 011. "'1I.1Tt fOP. A PlYCI UST. 

)I\.. 
AlARI ' 

MODEL 

800 16K 
$799 

----------------------------- ... ------------------------

Atan 400 16K . 
3 10 Dl~ Olive . 

--
41 0 Program Recorder .. 
650 Interface Module . 
822 Thermal Pl inler (40 co l) 
825 Punter (80 call . 
Aton 16K Rom Module. 
AtOll l ight Pen . 

, QQ 
.. 4QQ 

OQ 
m 
lbQ 
7Q' 

'" 0' 
W. stock all AtOll QC(.~ {, 

IoOhwor., pMooM call tor ~ Into. 

PRINTERS 
Anode l( DP·Q500 WJ2k Duffer. 
Anode ll DP·Q501 WJ2K Dvffer. 
C. l!oh Starwllle r 25 CPS. 
C Itoh StolWnter 45 CPS 
CenuoniC\ 7J7 
Ep~n MX · 70 W/Grophiu . 
Epson MX·60 132 Col 
Paper TIger IDS·445 WfDo t Plot 
Paper TIger IQS·400 WIDol Pial. 
Paper Tiger IDS·560 W/Dot Plol. . 
Q ume Splint 5/45 Doisywheel. 
Silenlype w/ lnlerfoce for Apple 1\ . 
Watanabe 019,pI01. 

1375 
1.:150 
1750 
2A50 

0" 
"Q 
020 
" Q 

l1Q5 
14Q5 

. 2550 
"Q 

12Q5 

VIDEO MONITORS 
Amdell /l eedell Video·! 00 12" DOW 1 3Q 
HIIOCni 1 J" Color J8Q 
NEC \ 2" P31 Green Pho~phe r. . CALL 
Pono~o lo r 10" Color . J 75 
Sonyo Q" DoW . l1Q 
Sonyo 12" D&W 255 
Sonyo 12" PJl Green Pho~pher 2Q5 
Sonya lJ" Coiol . 445 

1IIISBlam .. 

Challenge r 4P . . 699 
C4PMF (Mini Floppy System) . 1599 
ClP Model I I .... d4Q 
50rgon 11 (Disk or Cossette) . ... .35 
Fig Forth (Disk Only). . .. 69 

APPLE SOFTWARE 
DOS Toolkit . 05 
Appleplot . 60 
Tall Planner QQ 
Apple Wnter 05 
Apple Post 45 
OJ Pomolro Evoluolor . 45 
0.1 News (, Ovates !\epCrter 85 
Apple fortran 165 
Apple P, lOt 120 
DOS J .J Upgrade. . 40 
Music Theory 45 
The Controlle r Dus, Sy} .. 5 1 Q 

MISC. AmlCAOOI'tS 'ACKAGU 
Vlsicalc 
Oe~klop Pion II 
CCA OotO Management D~ 
EOSywlllet Word Proce~loOr 

ASCII E llpres~ 
Supel Tell l II 
Progromm o Apple P,e 
The landlord Apt Mgmt. Pkg. 
Peo~hllee Dusiness Software . 
Tall Pleparer by HowoldSott 
Applebug AssemlDi~~sm/Edllor 
J ·D Grophiu Oy 0,11 Budge . 
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Flighl SrmulotOr 
The Wizard ond The Prince ~~ 
C0YT10~ MlsslOfl (Spoce Invaders) 
~rgon II Che~~ 
H I· fl.e~ foo lboll 
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Phanloms Five 
I\everwl (Olhello ). 

,UAS[ CALL 0'- "'lI.nt 
fOP. A COM'lm 
SOfTWAII.[ lIST. 

'" '0. 
85 

2" 0' ". n. 
M. 

CAll 
O. 

" " 
" " " " ,Q 
27 ,Q 
" 

OI\O£l\ING INFOflMATlON. Phone Orae r~ 1I'\VII!?(j ...,Slng VISA ~'EI\CARD. AMERICAN EXPfl.ESS OINEM CtuO or bo~ wife Ironsfer Cred ll 
co rd~ WD)!.'Ct to ~erv rc e charge 2% fo, VIY. & MC 5% 10< AE DC & CD MOil Orde~ may !.end credn cord account numbel (IncJude ellprrOllon dale). 
coshre rs 01 cemlled check. money orde' o r per~no l check (allow 10 doys 10 cleor) Pleo!.e Include c te lephone rvmber wnh all orde~ ForeIgn ordels (ellcludlng 
Mrl<lo ry PO~) odd \ 0% l or ~hlpp lng 011 l und ~ muSI be In U ~ doUor~ ShrPPlng hondlrng and Inwrance In U S odd J% (mirrrrnum ~4 OQ). Calr/orlllO 
reSldenls add 6% soles lOll We occep! COO s under ~500 OEM s InSlllullOfl\ & COlporO!lo~ pleo!>€' send 101 Wlluen QUO!OIlOn, All e-qulpmenl Is wbJeCt 10 
pflce change and ovol lobilr\y wl\hou! nol lce All equipmenl IS new and complele w llh morluloClurer warranty (uwOlly QO doys) We ColVlOl guoronlee 
melchonubrlrry 01 any products We shier mOSI alders wuhln 2 doys 

WE ARE A MEMDER OF THE DETTER DUSIHESS DUREAU AHD THE CHAMDER OF COMMERCE 
SHOWROOM PRICES MAY DIFFER FROM MAIL OIlDER PRICES. 

PLEASE SEHD ORDERS TO, 
GROSSMOHT SHOPPIHG CEHTER HORTH LA 
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tured language like PASCAL, yet

is easy to learn like BASIC. It is

destined to become quite popular

in the years to come. Already it is

reported to be the official

programming language in

DENMARK.

The COMAL Information

Package contains information

about User Groups, Books, Arti

cles, and Software that both cur

rent and prospective COMAL

users should know about. And it

contains instructions for Commo

dore PET*/CBM computer users

on how to get a free COMAL

compiler for their computer.

To receive the COMAL

Information Package, simply

send a Self Addressed Stamped

Envelope to: The COMAL USERS

GROUP, 5501 Groveland Ter

race, Madison, VVI 53716. Outside

the United States, please include

$2.00 for Air Mail Handling, $.50

to Canada. *PET is a trademark

of Commodore.

SHORTAX

Program Updated

For 1981 Taxes

SHORTAX, a year around tax

planning program, will now

compute 1981 income and social

security taxes as well as 1980 and

1979. The update is based on tax

laws in effect as ofJanuary 1,

1981. The program will be revised

whenever the tax laws are

changed.

The SHORTAX program

has also been modified to run

on most types of CP/M systems

that use Microsoft's BASIC-80

(MBASIC) release 5.0 or later,

and will run on Apple computers

with the appropriate CP/M

modification. SHORTAX will

also operate on the Radio Shack

TRSDOS systems (Models I, II or

III) and on Micropolis disk

operating systems using the

Micropolis disk extended BASIC:.

Use of the program requires a

cpu with at least 48,000 bytes and

at least one disk drive. Under CP/

M a few systems may require

56,000 bytes of cpu memory.

According to the company, the

program is also being converted

to run on a Pertec 2000 system

and the Apple disk s\stems.

The SHORTAX program is

designed for fast, interactive

calculations of before and after

tax simulations. As many as 20

complex tax computations can be

simulated in as little as an hour. It

can be used to quickly calculate

the tax impact of incorporating a

business, filing an amended tax

return, investing in a tax sheltered

investment or transferring income

producing property to a college

trust fund. The program calcu

lates the federal income tax using

the tax rate schedules, the income

averaging method and the op

tional maximum tax formula.

Adventures in your mailbox.

Games, too . . .

from Spectrum Computers.
Spectrum Computers Dept.C. • 26618 Southfield Rd.

Phone Orders Welcome

(313)559-5252

Lathrup Village, Ml 48076

Apple Cassette

CRYSTAtWARE

House of Usher

AUTOMATED SIMUtATIONS

Invasion Orion $19.95 <32K)
The Datestones ol Ryn 14.95 (32K)
Rescue at Rigel 19.95 (32K)

ADVENTURE INTERNATIONAt

Scott Adams

#0 Special Sampler 6.95 <24K] #0

si Advenlureland 14.95 [24K] #1

Jf2 Pirates Adventure 14.95 )24K) #2
S3 Mission Impossible 14.95 (24Kt #3
ff4 Voodoo Castle 14.95 (24K) #4
#5 The Counl 14.95 (24K) #5

#6 Strange Odyssey 14.95 (24K> #6
#7 Mystery Fun House 14.95 (24K) #7

#8 Pyramid ol Ooum 14.95 (24K) #8

#9 Ghost Town I4.JJ5 <24K) #9

Mountain Shuol

Sijrtrek i-5

PAYMENT: 5end Cashiers Check or Money Order and we'

VISA and MASTERCARD: Includt

ship immediately •

numbers on card • SHIPPING CHARGE: A.
M/< hi#ati Residents >\dd 4% \alvs (<>x

Apple

24.45

24.95

19.95

29.95

39.95

(#0

19.95

(#4

19.95

|#7

:son^

Disk

I48K)

(48K)

I48K]
<4HK>

I24K)

-#3)

(24K)

■ #(.]

[24K)

- #9)

\l CHECKS:

$2 to total, order 3

Atari

Diskette

$24.95 (40K>

Casette

24.95

19.95

29.95

6.95

14.95

14.95

14.95

14.95

14.95

14.95

14.95
14.95

14.95

4.95

14.95

(32K)
U2K)

I32K)

(24K)

124K)

(24K)

I24K)

(24K)

I24K)

|24K)
I24K)

I24K)

(24K)

[I6KJ

132K)

Allow i weeks to clear

or more, we p.w shipping
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LUred language like PASCA L, yet 
is easy to learn like BAS IC. It is 
destined to become quite popula r 
in the years to come. Alread y it is 
repon ed to be the official 
programming language in 
DENMARK . 

The COMAL Information 
Package contains information 
about Use r Groups, Books, Ani­
cles, and Software that both cur­
rent and prospective COMAL 
users should know aboul. And it 
contains instructions for Commo­
dore PET' ICBM compute r use rs 
on how to get a free COMAL 
compi le r fo r their compute r. 

T o rece ive the COMAL 
Information Package, simply 
send a Self Addressed Stamped 
Envelope to : T he COMAL USE RS 
GRO UP, 550 1 Groveland T er­
race, Madison, WI 537 16. O utside 
the United States, please include 
$2.00 for Air Mail Hand li ng, $.50 
to Canada. *PET is a trademark 
o f Commodore. 
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SHORTAX 
Program Updated 
For 1981 Taxes 

SHORT AX, a yea r a round tax 
planning program, will now 
compute 198 1 income and social 
security ta xes as well as 1980 and 
1979. T he update is based on tax 
laws in effect as of J anuary I , 
198 1. The program will be revised 
whenever the tax laws are 
changed . 

T he SHO RTAX program 
has also been modifi ed to run 
on most types of CP/M systems 
that use Microsoft's BAS IC-80 
(MB AS IC) release 5.0 or later , 
and will run on Apple compute rs 
with the appro priate C P/M 
modificatio n. SHORTA X will 
also operate on the Rad io Shack 
T RSDOS systems (Models I, II o r 
III ) and on MiCl'opolis d isk 
operating systems using the 
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Micropolis disk ex tended BASIC. 
Use o f the p rogram req uires a 
cpu with at least 48,000 bytes and 
at least one disk d r ive . Under CPI 
M a few systems may require 
56 ,000 bytes of cpu memory. 
According to the company, the 
p rogram is also being conven ed 
to r un on a Pen ec 2000 system 
and the Apple disk systems. 

The SH O RTA X program is 
designed fo r fast, inte ractive 
calculations of before and a fter 
tax simulations. As many as 20 
complex tax compu lations can be 
simulated in as li ttle as an hour. It 
can be used to quickly ca lculate 
the tax.impact of incorporating a 
business, fi ling an amended tax 
return , in vesting in a lax she ltered 
investm ent or tran sferring income 
producing property 10 a college 
trust fund . T he program ca lcu­
lates the federal income tax using 
the tax rate schedules, the inco me 
averaging method and the op­
tionai lllax imum tax formula. 

Adventures in your mailbox. 
Games, tOO ... 
from Spectrum Computers. 

Spectrum c omputers • Dept. C. • 26618 Sout hfi eld Rd . • lat hru p Vi lli_ge, MI48076 

Phone O rders Welcome 

(313) 559-5252 

Apple Cassell£' Apph.- Disk Alari 

CRYSTA t WARE Diskette 
Hou~t' of Usher $024 .1)5 (48K) 524.95 t40K) 

AUTOMATED SIMUtATlONS C.1Selle 
Inv.l sion O rion $019 .95 132K) 24.Y5 148K) .l-l .YS 132 K) 
Thl' Oil lc!ttonl'S oi Ryn 14.95 (12K) 19.Y5 (48K ) 19.95 U2K) 
Rl'~ ut' .11 Rigel 19 .95 132K) 19.1J 5 (-1 8K) 2 .lJ5 1J2 K) 

ADVENT URE INTERNAT IONAL 
Scoll Adams 
#0 Special Sampll'f 6 .'15 124K) '0 b.1)5 (24K) 
, J Advl'nlu rel,l nd 14 .95 (24K) #I ~9 . lJ 5 124K) 14 .95 (24K ) 

'2 Plr,lIl'!lo Advt'n lurt' 14.'15 (24K) '2 1'0· .31 )4 .ll5 124K ) 

#3 .\t\ I!lo!lol on Impo~~i bll' 14 .Y5 (14K) .] 1" .95 t14 K) 

#4 Voocioo C I!lo l ll ' 14 .'15 (2 4K ) #4 19.'J 5 (24K ) 14.95 t14 K) 

.5 Till' (oun! 14 .9 5 \l 4 KI IS 1# -1 · #bl 14.95 !24K ) 

Po )l r.uI~W ()dY~~l'Y 14.'1 5 t1 4KJ ' 6 14.95 (24 K) 

#7 My~ll"Y Fun Houw 14 .1)5 124Kl '7 ~LJ . 9 5 (2 -1K ) 14.'15 (24K ) 

#8 Pyr,)nll(l OJ lJoom 14 .9 5 124K) '8 !p7 . #91 14.95 !24K ) 

#9 GhO~l Town 14 .'15 124K) '9 14.'-J5 tl 4 K) 

'''\uun!.!ln ) hoo! (1 .~J5 ( 16KI 
) loHl lt'k 3.5 14.95 tJ1K) 

PAYMENT: St'nd C.bh it' r~ Cht'<:k or M Onl'Y Orckr .I nc! w("11 ~ hip imm('cli .l (('ly • PERSONAL CHECKS: Allow ' w('t'b 10 de.1f 
VISA .1nd MASTE RCARD: Incluclt' ,1 11 nU l1l h('r~ on com l • SHI PPI NG CHARGE: Add $2 to tot .I I, (Hch'r j or 1Il0H ', W t ' P"Y ~ h ipp i llg 

1\/ ;( IJigdll ~t',;d( 'llh .leIeI -1 '1., ', lit" l.l x 
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we carry it
Atari® Software

VisiCalc 149

CX4101 Invitation to Programming 1 .. 17

CX4104 Mailing Lisl 17

CX4102 Kingdom 13

CX4103 Statistics 17

CX4105 Blackjack 13

CX4106 Invitation to Programming 2 .. 20

CX4107 Biorhythm 13

CX4108 Hangman 13

CX4109 Graph It 17

CX4111 Space Invader 17

CX4110 Touch Typing 20

CX4115 Mortgages Loan Analysis.... 13

CX4116 Personal Fitness Program — 13

CX4117 Invitation to Programming 3 .. 20

CX4118 Conversational French 45

CX4119 Conversational German 45

CX41 20 Conversational Spanish 45

CX4121 EnergyCzar 13

CX4125 Conversational Italian 45

CX8108 Stock Charting 20

CXL4001 EducationalSystem Master.. 21

CXL4002 BasicComputing Language.. 46

CXL4003 Assembler Editor 46

CXL4004 Basketball 30

CXL4005 Video Easel 30

CXL4006 Super Breakout 30

CXL4007 Music Composer 45

CXL4009 Chess 30

CXL4010 3-D Tic-Tac-Toe 30

CXL4011 Star Raiders 33

CXL4015 TeleLink 20

Talk & Teach Courseware:

CX6001 to CX601 7 23

everything for Commodore

and Atari

Atari® Peripherals:

400 16K $349
410 Recorder 59

810 Disk 469

815Disk 1199
822 Printer 359

825 Printer 629

830 Modem 159
850 Interface Module 139

Atari' Accessories

CX853 16K RAM 89

CX70 Light Pen 64

CX30 Paddle 18
CX40 Joystick 18

CX86 Printer Cable 42

CO16345 822 Thermal
Printer Paper 5

CAO16087 825 80-COI.
Printer Ribbon

(3/box) 17

Microtek 16KRAM 79

Microtek 32K RAM 179

0commodore

VIC-20 S 279

4032N 1080
8032 1499
CBM 4022 Printer 669

CBM4040 Drive 1039

CBM 8050 Drive 1449

CBM C2N Drive 87

PET-IEEE Cable 37

IEEE-IEEE Cable 46

ATARI 800
with 32K RAM

Disks

Maxell Disks 10 for $36
Syncom Disks 10 for 29

Atari Disks 5 for 22

only $759

Printers

NEC 5530 2495

Diablo 630 2195

Trendcom 100 299

Starwriter $1495

Trendcom 200 489

Paper Tiger 445G 769

Paper Tiger 460G 1219

Epson MX-80 499
Tally 8024 1699

Software

EBS Accounts Receivable

Inventory System S595

OZZ Information System 329

BPI General Ledger 329

Tax Package 399

Dow Jones Portfolio Management .. 129

Pascal 239
WordPro 3 (40 col.) 186

WordPro 4 (80 col.) 279
WordPro 4 Plus (80 col.) 339
Wordcraft 80 319

Please Call Between 11AM & 6PM
(Eastern Standard Time)

(800) 233-8950
No Risk -

No Deposit On

Phone Orders -

COD or

Credit Card - Shipped Same Day You Call

Prepaid Orders Receive Free Shipping

* on all in stock units

Computer Mail Order 501 E. Third St., Williamsport, PA 17701 (717)323-7921
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wecarr it all .... 
Atari- Software 

VisiCalc . .. .. .. ..................... 149 
CX4101 Invitation to Programming 1 .. 17 
CX4104 Mailing List .. . . . 17 
CX4 102 Kingdom ............ 13 
CX4103 Statist ics.. . . .. .. 17 
CX4105 Blackjack . .. . . . .. . .. .. 13 
CX4106 1nvitation to Programming 2. 20 
CX4 I 07 Biorhythm. . . . 13 
CX4108 Hangman .... . . ........ 13 
CX4109Graphll ...... 17 
CX4111 Space Invader . .. 17 
CX4110 Touch Typing .... 20 
CX4115 Mortgage & Loan Analysis.. 13 
CX41 16 Personal Fitness Program. 13 
CX4117 Invitation to Programming 3 . 20 
CX4118 Conversational French.. 45 
CX4119 Conversational German. . 45 
CX4120 Conversational Spanish . . . . 45 
CX4121 Energy Czar .. . . . 13 
CX4125 Conversational Italian .. .. . 45 
CX8108 Stock Charting.. .... .. .. . . . . 20 
CXL4001 EducationalSystem Master . 21 
CXL4002 BasicComputing Language . 46 
CXL4003 Assembler Editor 46 
CXL4004 Basketball . 30 
CXL4005 Video Easel 30 
CXL4006 Super Breakout . . 30 
CXL4007 Music Composer . 45 
CXL4009 Chess .. ... ............. 30 
CXL4010 3-D Tic-Tac-Toe . 30 
CXL401 I Star Raiders .. 33 
CXL4015 TeleLink . . .. 20 

Talk & Teach Courseware: 
CX6001 10 CX6017 . 23 

:JI~ 

everything for Commodore 
and Atari ---.. 

Atari -al Peripherals: 

400 16K ..... .. 
410 Recorder . . . 
810 Disk . 
815 Disk 
822 Printer ..... . 
825 Printer .. . 
830 Modem ................ .. 
850 Interlace Module ......•.... 

Atarie Accessories 

CX853 16K RAM . 
CX70 Light Pen 
CX30 Paddle 
CX40 Joystick ..... 
CX86 Printer Cable 
C016345 822 Thermal 

Printer Paper . . . . ..... . .. .. .... . 
CA016087 825 80-co!. 

Prinler Ribbon 
(3/ box) .. 

Microtek 16K RAM . 
Microtek 32K RAM ............ .. 

- . 

.- - -----

5349 
59 

469 
11 99 
359 
629 
159 
139 

89 
64 
18 
18 
42 

5 

17 
79 

179 

~CDrnrnDdDre 

VIC-20. 
4032N . 
8032 .............. .. . . . • .. • ... 
ceM 4022 Printer 
ceM 4040 Drive .... . 
CeM 8050 Drive .... . 
CeM C2N Drive ..... . 
PET-IEEE Cable ... ... .. • ....... 
IEEE-IEEE Cable . • .. . ..... 

Disks 

. 5 279 
1080 
1499 
669 

1039 
1449 

87 
37 
46 

Maxel! Disks .. . . . . . . ... . .. . 10 for $36 
Syncom Disks ... . . ... 10 for 29 
Alari Disks . .. .. .. 5 for 22 

ATARI800'· 
with 32K RAM only $759 

Software 

Ees Accounts Receivable 
Inventory System ......... $595 
OZZ Information System . .. .. .. .. ... 329 
BPI General Ledger . . .. . . . .. . . 329 

Printers 

NEC 5530 ...........•. 
Diablo 630 ...... . 
Trendcom 100 . . ...... .... . 

No Risk· 

No Deposit On 
Phone Orders· 
CODor 

2495 
2 195 

299 

Starwriter 
T rendcom 200 ..... 
Paper Tiger 445G 
Paper Tiger 460G .. 
Epson MX·80 ..... . 
Tally 8024 .. .. ..... .. 

.. . .. . 51495 
489 
769 

1219 
499 

1699 

Tax Package... . .... ... . . .......... 399 
Dow Jones Portfolio Management . . 129 
Pascal ... . ........................... 239 
Word Pro 3 (40 col.) .... ............ 186 
Word Pro 4 (80 co!.) ... .. .. ... .. .. .. . . 279 
Word Pro 4 Plus (80 col.). . 339 
Wordcralt 80 ...................... 3 19 

Please Call Between 11 AM & 6PM 
(Eastern Standard Time) 

(800) 233-8950 
Credit Card· Shipped Same DayYou CaW 
Prepaid Orders Receive Free Shipping 
* on all in stock units 

Computer Mail Order 501 E. Third St. , Williamsport, PA 17701 (717) 323·7921 
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Where applicable, it will compute

the add-on minimum tax or the

alternative minimum tax. For

individuals, it will compute the

employee social security tax or

the self employment tax. The

program will compute the appli

cable taxes for all individual filing

statuses, for corporations and for

accumulation trusts.

Although designed primarily

for professional tax and financial

advisors, it is self documented

and can be used by business

owners or investors who are

reasonably familiar with the tax

laws. The program was designed

by Vernon K.Jacobs, a CPA and

CLU who practices as a financial

and tax consultant. He is also the

editor of Tax Angles, a tax

strategy newsletter, and is the

author of The New Taxpayer's

Counterattack.

The retail price of the pro

gram is $500 and annual updates

are $300. The user manual is $15.

For further details write to Syntax

Corporation, Box 8137-P, Prarie

Village, KS, 66208 or call at (913)

362-9967. Dealer and O.E.M.

inquiries are welcome.

New Inmac

Catalog For

Microcomputer

Users: A

"Micro-Offspring"

Santa Clara, CA, June 18 — The

first catalog dedicated to meeting

supply, accessory, and cable needs

of microcomputer users is now

available from Inmac. Called The

Microcomputer User's Idea

Book, the 32-page publication

lists over 1000 products — from

software packages and CRTs to

flexible disks, printer ribbons,

and EDP-tailored furniture.

Featured for the first time by

Inmac are several peripherals and

software packages. These include

the recently introduced high

speed Centronics 739 printer, a

line of Sanyo data display moni

tors, and VisiCalc and DB Master

software for Apple users.

The Idea Book has been

designed to make product selec

tion quick and simple. Separate

sections show complete supplies,

accessories, and cables for Apple,

Atari, TRS-80, and Northstar. In

addition, extensive cross-

referencing shows compatibility

with many other systems.

Other sections list products

by functions — storage, pre-

ventative maintenance, safety

and security, lightning, and

productivity.

For more information

write to:

Inmac

Department 12

2465 Augustine Drive

Santa Clara, CA 95051

Utility "Translation"

For Apple Owners

Mint Software has announced the

release of a utility for users of the

Applewriter, Supertext and

Superscribe word processing

systems. Super Apple Textwriter

allows the user to:

1. Convert files generated

under any one of these three

word producers into files accessi

ble by the other two. For example,

users wishing to convert files

generated by Applewriter into

files accessible by Supertext may

do so with ease.

2. Convert standard text

files into files accessible by either

Supertext or Applewriter or

Supertext files into standard text

files.

This utility is ol particular

value to those users who wish to

use their word processing system

to edit information (jbtained from

one of the communkaiions

networks (e.g. The Source), as

well as those who wish to use a

modem to transmit over the

phone lines files created by one of

the word processors. It is even

possible to develop and edit a

BASIC program utilizing the

editing features of a word proces

sor, and then use Su per Apple

Textwriter to convert the resultant

file into a text file which may then

be EXECed into mmemory.

Super Apple Textwriter

retails for $49.95. It may be

ordered from Mini Software,

6422 Peggy Drive, Baton Rouge,

Louisiana 70806. Phone (504)

766-2318. Dealer inquiries are

invited.

The International

Microcomputer

Software Directory

This directory provides all micro

computer users, professional and

amateur, with a primary reference

source of microcomputer software

for all applications and systems.

It is drawn from a large

database that is continually being

updated with information col

lected from all parts of the world

through offices in Britain and

America. The directory has three

main sections:

1. System Classification —

for the user limited to a particular

system. Programs compatible with

each respective system are listed

in subject and price order.

2. Subject Classification —

for the user who can use any

system or who has not yet pur

chased a system. Programs are

listed under subject areas in price

order giving information as to
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Where applicable, it will compute 
the add -on minimum tax o r the 
alternative Ininimum tax. For 
individua ls, it wi ll compute the 
em ployee social secu rity tax or 
the self employment tax. T he 
program wi ll compute the appli­
cable taxes for all individ ual filing 
statuses , for co rporations and for 
accunullalion trusts. 

Altho ugh designed primaril y 
for profess io nal tax and financial 
advisors , it is self documented 
and can be used by business 
owners or investors who are 
reasonabl y fami lia r with the tax 
laws. T he prog ram was designed 
by Vernon K.Jacobs, a CPA and 
CLU who practices as a financial 
and tax consultanl. He is also the 
edi tor of Tax Angles, a tax 
strategy news leue r , and is the 
author of The New Taxpayer's 
Counterattack. 

T he retail price of the pro­
gram is $500 and annual updates 
are $300. The use r manual is $ 15. 
For furt he r deta ils write to Syntax 
Corporatio n, Box 8 137-P, Prarie 
Village, KS, 66208 or call at (9 13) 
362-9967. Dealer and O.E.M. 
inquiries are welcome. 

Newlnmac 
Catalog For 
Microcomputer 
Users: A 
"Micro-Offspring" 
Santa Clara, CA, June 18 - T he 
first catalog dedica ted to meeting 
suppl y, accessory, and cable needs 
of 1l1icrocomputer users is now 
available from I nmac. Ca ll ed The 
Microcomputer User's Idea 
Book, the 32-page publication 
lists over 1000 products - from 
software packages and CRTs to 
flexible disks, prin ter ribbons, 
and EDP-ta ilored furniture. 

Featured for the first time by 
Inmac are severa l peripherals and 
software packages. T hese include 
the recently introduced h igh­
speed Centronics 739 printer , a 
line of Sanyo data d isplay moni­
tors, and VisiCalc and DB Master 
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software fo r Apple users. 
The Idea Book has been 

designed to make product selec­
tion qu ick and simple. Separa te 
sections show complete supplies, 
accessories, and cables for Apple, 
Ata ri , TRS-80, and Northstar. In 
add itio n, ex tensive cross­
referencing shows compatibility 
with many other systems. 

Other sections list products 
by functions - storage, pre­
ventative mainte nance, safety 
and security, lightning, and 
prod uctivity. 

For more info rmation 
write to : 

Inmac 
Department 12 
2465 Augustine Drive 
Santa Cla ra, CA 9505 1 

Utility "Translation" 
For Apple Owners 
Mint Software has announced the 
release of a uti li ty for users of the 
Applewriter , Supertext and 
Superscribe word processing 
systems. Super Apple Textwriter 
a llows the user to : 

1. Convert fil es generated 
under anyone of these three 
word producers into files accessi­

ble by the other two. For example, 
users wish ing to conve rt files 
generated by Applewriter into 
files accessible by Supertext may 
do so with ease. 
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2. Conve rt standard text 
files into files accessible by either 
Supenext o r Applewrite r or 
Supenext fil es into standard text 
fil es. 

This utility is o f pa rticu lar 
value to those users who wish to 
use their word processing system 
to edit information obtained from 
o ne o f the comlnun icalio ns 
netwo rks (e.g. T he Source) , as 
well as th ose who wish to use a 
modem to transmit over [he 
phone lines fi les crea ted by one of 
the word processors. It is even 
possible to develop and ed it a 
BASIC program utilizing the 
editing features of a word proces­
sor, and then use Super Apple 
Textwriter to converL the resul tant 
fi le into a text fil e which may then 
be EXECed into mlllemory. 

Super Apple T extwriter 
retails for $49.95. It may be 
ordered from Mint Softwa re, 
6422 Peggy Drive, Baton Rouge, 
Lo uisiana 70806. P one (504) 
766-23 18. Deale r inqui ries are 
invited. 

The International 
Microcomputer 
Software Directory 
This directory provides all micro­
computer users, professional and 
amateur, with a pri ma ry re ference 
source o f microcomputer software 
for all applications and systems. 

It is drawn fro lll a large 
database that is continually being 
updated with information col­
lected from all parts of the world 
through offi ces in Britain and 
America. The direcl ory has three 
main sections: 

l. System Classification -
for the user limited to a particular 
system. Programs co mpatible with 
each respective system are listed 
in subject and price order. 

2. Subject Classification ­
fo r the user who can use any 
system o r who has not yet pur­
chased a system . Progra ms are 
listed under subject areas in price 
order giving information as to 
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16K MEM0RY-S22.00
FOR APPLE - TRS-80 - EXIDY - S100

NEC-MOSTEK-NATIONAL-FUJITSU

4116 EQUIVALENT
4116 200NS DYNAMIC RAM 8 for $22.00

4116 150NS DYNAMIC RAM 8 for $28.00

2114300ns
2114 300NS STATIC RAM 8 for $26.00

^771 Junction Avenue

U jptf San Jose-California 95112
WW \J\J (408) 295-7171

LOWER THAN

DISCOUNT
SUPER SPECIAL

ATARI 600

£705.00
ATARI D.D

$460.00

20% off

475.00

289.00

295.00

150.00

160.00

225.00

ATARI SOFTWARE

EPSON MX80

DC HAYE5 MICROMODEMII

Z-fiOSOFTCARD

MICROSOFT 16K

NOVATION DCAT

BMC MONITOR

MARKETING CORPORATION
IHE PURCHASING AGENT FOR HOME AND BUSINESS ELECTRONICS

PODOX77 BEVERLY HILLS CA 90213 (213)451-6069

CALL OR WRITE FOR FREE CATALOG

SAVE ON ATARI

400 & 800 COMPUTERS

ATARI 400 (8K)

ATARI (16K)

ATARI 400 (48K)

(w/INTEC RAM INSTALLED)

ATARI 800 (16K)

ATARI 400 (48K) W/DISK DRIVE

PERIPHERALS & ACCESSORIES

410 PROGRAM RECORDER

810 DISK DRIVE

815 DUAL/DISK DRIVE

820 40 COL IMPACT PRINTER

822 40 COL THERMAL PRINTER

825 80 COL IMPACT PRINTER

830 ACOUSTIC MODEM

850 INTERFACE MODULE

CX40 JOY STICK CONTROLLER/PR

CX30 PADDLE CONTROLLER/PR

CX70 LIGHT PEN

CX8100 810 BLANK DISKETTES 5/BOX

INTEC32K RAM FOR 800

INTEC 48K RAM FOR 400

395

460

675

775

1080

59

460

1100

350

350

725

155

165

16

17

57

20

169

269

POPULAR ATARI SOFTWARE

CXL4011 STAR RAIDERS

CX 4111 SPACE INVADERS

CXL 4005 VIDEO EASEL

CXL 4104 MAILING LIST

CXL 4007 MUSIC COMPOSER

CXL 4015 TELE LINK

CXL 4003 ASSEMBLER EDITOR

CX 4103 STATISTICS I

CX 4109 GRAPH IT

CX 8102 CALCULATOR

PERSONAL SOFTWARE AVAILABLE

409105 VISICALC - ATARI

109105 VISICALC - APPLE

TO ORDER:

44

16

29

16

44

18

42

15

15

21

165

140

PHONE RESERVATIONS OF EQUIPMENT

INVITED. SEND CASHIERS CHECK. MONEY

ORDER, OR PERSONAL CHECK. (PERSONAL

CHECK ORDERS SENT UPON CLEARING.)

ORDERS SENT UPS. ADD $1.00 PER ITEM

SHIPPING. CALIFORNIA RESIDENTS ADC

SALES TAX.

SEND ORDER TO:

CRISP SYSTEMS
9813 GREENWOOD CT.

FONTANA, CA 92335

(714) 824-9832

ALL

FOR

6%
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SPECIAL 
OFFER 

16K MEMORY-$22.00 
FOR APPLE - TRS-80 - EXIDY - S100 

NEC- MOSTEK-NATIONAL- FUJITSU 

411 6 EQUIVALENT 
4116 200NS DYNAMIC RAM ....... . .... B for 822.00 
4116 150NS DYNAMIC RAM . ... . ....... B for 828.00 

21 14-300n8 
2114 300NS STATIC RAM ....... . B for 826.00 

<\l)lnr15.7 
component supply. Inc. 

V V VV 

1771 Junction Avenue 
San Jose. Californ ia 951 12 

(408) 295-7171 

l E~MS (II P~EP"" O s.na cl>eU. '" M 0 r", .... tcn.na'~ ."-~, """ . .... ~~ In. sn,pp,,,!; ." In nUS. ""l~ 
121 UPS coo '" 1lI~~C"<I ",de .. Py _ .. .... ", ~'PD,ng C .... '~H .doe<! 

C."' ,,,n,. RU":"'" aCId 6~·. ~IH h . 

COMPUTE! 

LOWER THAN 
DISCOUNT 
SUPER SPECIAL 

ATARI800 
$135.00 

ATARI SOFTWARE 
EPSONNlX80 

"====/ 
11~ . , . II' . ,_ , 
~ 

ATARI D.O. 
$460.00 

DC HAYES MICROMODEM II 
Z-80 SOFTCARD 
MICROSOFT 16K 
NOVATION DCAT 

20 % off 
475.00 
289.00 
295.00 
150.00 
160.00 
225.00 IJIv\C MONITOR 

nninlO':':'_--=---- TM 

~UU ~~=======_ 
MARKETING CORPORATION 

THE PUf\CHAS.NG AGENT FO~ HOME AND OU~NESS ELEemONICS 
PO OOX 77 OMRLY HIllS CA 9021.3 (21.3) 451 -808Q 

CALL OR WRITE FOR FREE CATALOG 

SAVE ON ATARI 
400 & 800 COM PUTERS 
ATARI 400 (8K) 
ATARI (16K) 
ATARI 400 (48K) 

(w/ INTEC RAM INSTALLED) 
ATARI 800 (16K) 
ATARI 400 (48K) W/ DISK DRIVE 

PER IPHERALS & ACCESSO R IES 
410 PROGRAM RECORDER 
810 DISK DRIVE 
815 DUAL/ DISK DRIVE 
82040 COL IMPACT PRINTER 
82240 COL THERMAL PRINTER 
82580 COL IMPACT PRINT ER 
830 ACOUSTIC MODEM 
850 INTERFACE MODU LE 
CX40 JOY STICK CONT ROLL ER/ PR 
CX30 PADDLE CONTROLLER/ PR 
CX70 LI GHT PEN 
CX8100 810 BLAN K DISKETTES 5/ BOX 
INTEC 32K RAM FOR 800 
INTE C 48K RAM FOR 400 

395 
460 
675 

775 
1080 

59 
460 

1100 
350 
350 
725 
155 
165 

16 
17 
57 
20 

169 
269 

POPULA R A T A RI SO FTWAR E 
CXL 4011 STAR RAIDERS 
CX 4111 SPACE INVADERS 
CXL 4005 VIDEO EASEL 
CXL 4104 MAILING LIST 
CXL 4007 MUSIC COMPOSER 
CXL 4015 TELE LINK 
CXL 4003 ASSEMBLER EDITOR 
CX 4103 STATISTICS I 
CX 4109 GRAPH IT 
CX 8102 CALCULATOR 

PERSON A L SO FTWARE AVA ILA BLE 
409105 VIS ICALC - ATARI 
1091 05 VISICALC - APPLE 

TO ORDER: 

44 
16 
29 
16 
44 
18 
42 
15 
15 
21 

165 
140 

PHONE RES ERVA TIONS OF EOUIPMENT 
IN VITED. SEND CASHIERS CHECK. MONEY 
ORDER. OR PERSONAL CHECK. (PERSONAL 
CHECK ORDERS SENT UPON CLEARING.) ALL 
ORDER S SENT UPS. ADD $1 .00 PER ITEM FO R 
SHIPPING. CALIFORNIA RESIDENTS ADD 6% 
SALES TAX. 

SEND ORDER TO: 

CRISP SYSTEM S 
9813 GREENWOOD CT. 
FONTA NA. CA 92335 
(714) 824-9832 
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compatible systems.

3. Software House Classifi

cation — for the user wishing to

buy from a particular software

house. Programs are listed in

ISPN (international standard

program number) order, cross-

referenced with the other two

sections and giving full details

{where available) as to date of

release, warranties, distributors,

distribution medium (cassettes,

disk, etc.) source code, compatible

systems, special configurations

needed, special features, limita

tions and prices.

The complete directory is

available for $28.95 (plus $2.95

postage and packing). Also

available at $14.95 (plus $1.95

postage and packing) are system

specific directories that are

extracted and cross-referenced

from the main data base. These

list those programs written specif

ically for the Apple, PET, TRS

80, and CP/M. These publications

will be available in June, 1981.

An on demand search facility

will be available from July 1981,

which will provide up to the

minute information on new

software available for a particular

application or system.

For more information

contact:

Imprint Software

US-420 South Howes

Ft. Collins, CO 80521

(303) 482-5574

UK-16 Milton Avenue

Highgate, London N6

Tel ol-348-3998

New Autodial-

Autoanswer Modem

For The Atari®

400/800 Computer

Redmond Wa. — The Microperi-

pheral Corporation has just

announced a new peripheral for

the ATARI* Model 400/800

Personal Computer System. The

MICROCONNECTION™ is a

direct connect modem which

eliminates the need for acoustic

coupled devices. An AUTODIAL/

AUTOANSWER option permits

dialing or responding to other

computers automatically. The

option is available for use with

either the Model 400 or 800, with

or without the ATARI® 850

Expansion Interface- When used

with the Model 850, it is directly

interchangeable with the ATARI®

modem.

Applications for this new

product are virtually unlimited.

For example, by usi ng the

AUTODIAL feature, the unat

tended 400/800 can send mes

sages, text or other data to a host

computer. The ATARI® 400/800

can also be set up to act as an

unattended host. The modem will

automatically answer the tele

phone and permit the 400/800 to

capture data being sent to it.

Typical application? include small

business bulletin boards and

message centers or automatic

downloading of programs and

other data.

QUALITYACCOUNTING SOFTWARE
for the CBM COMPUTER

THE GENERAL LEDGER SYSTEM $150.00

All entries are made via formatted, fill in the blanks,

screens. There is a separate check stub format disburse

ments entry screen and eight digit account numbers to

allow sub coding as required. Up to fifty user designated

journals are available. All data is verified on input with

balance enforced. All journals are available for print at

any point in the accounting cycle. Any printout may be

printed by department. The general ledger prints:

balance forward, full detail of each transaction, total

credits, total debits, and end balance for each account.

Available reports include:journals, disbursements

register, current trial balance, audit trial balance, budget

trial balance, income statement, balance sheet, cash

flow analysis, and comparison of budget vs. actual

amounts for year to date, or the current period.

FUND ACCOUNTING SYSTEM S200.00

The perfect accounting system for the municipal utility

district, and the small city or school district. The system

includes all features of the general ledger system with

the added ability of printing all reports, and the general

ledger, by fund as well as by department.

CLIENTACCOUNTING SYSTEM S200.00

The accounting tool kit for the public accountant. This

system includes all features of the general ledcer system

with the addition of a payroll check stub formatted

screen for payroll check input. Also included are: a

payroll disbursement register, a 1099 register, 941

reports, and W-2's.

INTERLOCKING MODULES

The following modules ate available for any ol the

general ledger based systems:

Accounts Payable $ 75.00

Accounts Receivable S 75.00

Payroll S 75.00

Job Cost Payroll SI00.00

Utility Billing System SI 00.00

Accounting software may be reviewed at your dealer, or

via mail. Full catalog, demo disc, sample operaiions man

ual, (please specify which system), and a S20. credit cou

pon—only $20.00

DEALERS! Please Write for Dealers Pack

Expanded Software Catalog Free on Request

BASIC SOFTWARE SERVICE
P.O. BOX 18), LA PORTE, TX., 77571

Phone Area Code 713/ 470- i 857
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compa tible syste ms. 
3. Software House Classifi­

cation - for the user wishing to 
buy from a particula r so ftware 
house. Programs a re listed in 
ISPN (inte rnatio nal standard 
program number) orde r , cross­
refe renced with the othe r two 
sections and giving full d eta ils 
(whe re available ) as to d a te o f 
release, warranties. distributors, 
distribution medium (cassettes, 
disk, etc.) source cod e, compa tible 
systems , special config uratio ns 
need ed, specia l features, limita­
tio ns and prices. 

The comple te directory is 
availa ble fo r $ 28.95 (plus $2.95 
postage and packing). Also 
ava ilable a t $ 14.95 (plus $ 1.95 
postage and packing) a re system 
specific directo ries tha t a re 
extracted and cross-referenced 
from the main data base. These 
list those programs written specif­
icall y for th e Apple , PET, TRS 
80 , a nd CP/M. These publicatio ns 
will be ava ilable in June, 198 1. 

An o n d emand sea rch facility 

COMPUTlI 

will be available fro m Jul y 198 I, 
which will pro vide up to the 
minute information on new 
software ava ilable for a particula r 
a pplica tio n or syste m. 

For mo re info rmatio n 
contact: 

Imprint Software 
US-420 South Howes 
Ft. Collins , CO 8052 1 
(30 3) 482-5574 
UK- 16 Milto n Avenue 
Highgate, Lo ndon N 6 
Tel 0 1-348-3998 

New Autodial­
Autoanswer Modem 
For The Atari® 
400/800 Computer 
Redmo nd Wa . - The Micro pe ri­
phe ra l Corporation has just 
anno unced a new pe riphe ra l fo r 
the ATARI ® Mo del 400/800 
Pe rsona l Compute r System . The 
MIC ROCO NN ECTION ,. is a 
direct connect mod em which 
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e limina tes th e need fo r acoustic 
coupled devices. An A UTODIAU 
AUTOANSWER o ption permits 
dialing or responding to other 
compute rs automatica ll y. The 
o ptio n is ava ilable for use with 
e ithe r the Model 400 o r 800, with 
or without the A TARI ® 850 
Expansion Interface. When used 
with the Model 850, it is directly 
inte rchangeable with the A TARI ® 
mod e m. 

Applicatio ns for this new 
product are virtua lly unlimited. 
Fo r example, by using th e 
AUTODIAL featu re , the una t­
te nded 400/800 ca n send mes­
sages. text or other data to a host 
compute r. The A T ARI ® 400/800 
ca n a lso be set up to act as an 
una ttended host. The mod em will 
a u toma tica lly answer the tele ­
phone and pe rmi t th e 400/800 to 
capture d a ta being sen t to it. 
T ypical a pplicatio ns incl ude sma ll 
business bulle tin boards and 
message centers or Clutolnalic 
downloading of program s and 
othe r d a ta . 

QUALITY ACCOUNTING SOFTWAr,zE 
for the CBM COMPUTER 

THE GENERAL LEDGER SYSTEM 5150.00 
All entries are made via formatted. fill in the blanks, 
screens. There is a separate check stub format disburse­
ments entry screen and eight digit account numbers to 
allow sub coding as required. Up to fi fty user designated 
journals are available. All data is verified on input with 
balance enforced. All journals are available for print at 
any point in the accounting cycle. Any printout may be 
printed by department. The general ledger prints: 
balance forwa rd. full deta il of each transaction. total 
credits. total debits. and end balance for each account. 
Available reports include:journals. disbursements 
register. current trial balance. audit trial balance. budget 
trial balance. income statement. balance sheer. cash 
flow analysis. and comparison of budget vs. actual 
amounts for year to date. or the current period. 

FUND ACCOUNTING SYSTEM 5200.00 
The perfect accounting system for the municipal util ity 
dis tric t. and the small city or school district. The system 
includes a ll features of the general ledger system with 
the added ability of pri nting all reports. and the general 

ledger. by fund as well as by department. 

CLIENT ACCOUNTING SYSTEM 5200.00 
The accounting tool kit for the public accountant. This 
system includes all featu res of the general ledger system 
with the addition of a payrOll check stub formatted 
screen for payroll check input. Also included are: a 
payroll disbursement register. a 1099 register. 94 I 
reports. and W-2·s. 

INTERLOCKING MODULES 
The following modules are available for any of the 
general ledger based systems: 

Accounts Payable S 75.00 
Accounts Receivable S 75.00 
Payroll S 75.00 
Job Cost Payroll SIOO.OO 
Utility Bi ll ing System SIOO.OO 

Accounting software may be reviewed at your dealer. or 
via mail. Full catalog. demo disc. sample operalions man­
ual, (please specify which system). and a S20. credit cou­
pon - only 120,00 
DEALERS! Please Wri te for Dealers Pack 

Expanded Softwale Ccualog Flee on Request 

BASIC SOFTWARE SERVICE 
PO BOX 18 1. LA PORTE. TX. 7757 1 

Phone Area Code 713/470-1857 
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EPSON

... and more

Apple II
32K '109900

48K M149ao

Disk II W/3-3D0S ...J 52900

Disk II ' 450D0

Apple III W/128K s360000

EPSON
MX-70 J 39900

MX-80 CALL

Apple card & cable..1 99DD

ATARI*
400 W/16K % 43900

800 W/16K J 77500

810 Disk Drive J 44900

We'll meet or beat

any advertised price.

Sffl HEWLETT
rim Packard

HP-85A w/16K s2697J0

SEC
5510-2 w/Tractor ...*2550flD

5520-2 w/Tractor ...»2850Dn

SOROC
IQ 120 * 725°°

IQ 135 l 7990D

C.ITOH
Comet s 49995

Starwriter I1450D0

Northstar, Altos and Zenith

All 25% Discount

LO-BALL COMPUTERS

7677 S.W. Cirrus Dr.

Beaverton, OR. 97005

TO ORDER

CALL (503) 641-0211

Ordering Information: For fastest ser

vice, send money order, cashier's

check or bank wire. Visa and MC

orders, add 3%. Personal checks

accepted (allow minimum 10 days to

clear}. Hours 9-5. M-F.

Call for our Free Catalog.

.

FREE OFFER]
WITH PURCHASE OF ANY 3 PROGRAMS, YOU WILL

RECEIVE FREE THE ORIGINAL ADVENTURE GAME,

CONVERTED TO LOAD ENTIRELY INTO 48K RAM ON

APPLE. NOTHING LEFT OUT. AMAZING!

APPLE SOFTWARE

DISCOUNTS FROM 10% TO 30%
(~!MAGIC WINDOW $99.95 SALE $89.50

HSUPER TEXT 11 $150.00 SALE $1 35.50

: ]APPLEPIE(40 0R80C0L)....S129.95 SALE $119.50

! lSUPERSCRIBE $99.95 SALE $64.50
[] EASY WRITER 80 COL $250.00 SALE $225.50

[ IMODIFIABLE DATABASE $79.50 SALE $69.50

□ MAILING LIST DATABASE $50.00 SALE $34.50

nGEN. LEDGER (CONT.) $175.00 SALE $140.50

! ]ACCTRCVBLE(CONT.) S175.00 SALE $140.50

HACCTPAYABLfCONT.) $175.00 SALE $140.50

i 1PPTYMANGMT(CONT.) $175.00 SALE $140.50

I lVISICALC 3.3 (PERSONAL) ....$199.95 SALE $169.50

I IHOME MONEY MINDER $34.95 SALE $29.50

I lWIN AT RACES (HANDICAP) ....$39.95 SALE $33.50

I1LA LAND MONOPOLY $29.95 SALE $25.50

[ IWARP FACTOR $39.95 SALE $35.50
[ IZORK $39.95 SALE $35.50
LIMISSION ASTEROID $19.95 SALE $1 7.50

HPRO FOOTBALL POINT PRED ..$26.95 SALE $22.50

, 1 ODYSSEY ADVENTURE $30.00 SALE $26.50
1COMPU-MATH ARITHMETIC $49.95 SALE $39.50

j ICOMPU-MATH FRACTIONS $39.95 SALE $35.50

I ICOMPU-MATH DECIMALS $39.95 SALE $35.50
I ICOMPU-SPELL [BEO. DATA DISK)....$29.95 SALE $25.50

TJDATA DISK LEVEL 4 $19.95 SALE $16.50
JDATA DISK LEVEL 6 $19.95 SALE $16.50
^DATA DISK SECRETARIAL $19.95 SALE $16.50

nSTATISTICS 3.0 $29.95 SALE $25.50

I PERCEPTION 3.0 S24.95 SALE $22.50

[ lALGEBRA 1 $39.95 SALE $33.50
i ISPACEEGGS $29.95 SALE $25.50

! I ALIEN RAIN (GALAXIAN) $24.95 SALE $22.50

: (ALIEN TYPHOON $24.95 SALE $22.50

HSNOGGLE (NEW PUCKMAN}....$24.95 SALE $22.5O

[ IWIZARD AND THE PRINCESS ..$32.95 SALE $29.50

(UMYSTERY HOUSE $24.95 SALE $22.50

nPULSAR11 $29.95 SALE $25.50
i lORBITRON $29.95 SALE $25.50
I IGAMMA GOBLINS $29.95 SALE $25.50
I IHI-RES SOCCER $29.95 SALE $25.50
DSARG0N11 $34.95 SALE $29.50
FIADAMS ADVENTURE #1,2,3....$39.95 SALE $34.50

I 'ADAMS ADVENTURE #4,5,6....$39.95 SALE $34.50

nADAMS ADVENTURE #7,8,9....$39.95 SALE $34.50

DADVENTURE HINT BOOK $7.95 SALE $6.50

HTEMPLE OF APSH1 $29.95 SALE $24.50

nHELLFIRE WARRIOR $29.95 SALE $24.50

I IFASTGAMMON $24.95 SALE $22.50

I ITHREE MILE ISLAND $39.95 SALE $35.50

n PHANTOMS FIVE $29.95 SALE $25.50

HE-Z DRAW 3.3 $49.95 SALE $39.50
I ITHE PRISONER $29.95 SALE $25.50

FITERRORIST $29.95 SALE $25.50

□SPACE $29.95 SALE $25.50

DA.B.M $24.95 SALE $22.50
TICYBER STRIKE $39.95 SALE $34.50

H FLIGHT SIMULATOR $35.50 SALE $31.50

[ JAUTOBAHN $29.95 SALE $25.50
nGALACTIC TRADER $24.95 SALE $22.50

□ Z-80 SOFTCARD $349.00 SALE $299.50

ni6K RAM CARD $195.00 SALE $175.50

HM/RSUPERTERMSOCOL $375.00 SALE $325.50

• SEND FOR FREE PRICE LIST & CATALOG •

DEDUCT 3% IF PAYMENT ACCOMPANIES ORDER. WEI PAY SHIPPING

AND IF YOU PHONE YOUR ORDER WE WILL CREDIT S1.00 FOR CALL.

CALIFORNIA RESIDENTS ADD 6% SALES TAX. ALL ORDERS SHIPPED FROM

STOCK WITHIN 48 HOURS. WE ACCEPT MASTER CARD ANO VISA.

NAME

STREET

CITY STATE

CARD # PHONE....

ZIP

EXP. DATE SIGNATURE

* P.O. BOX 796, DEPT. C-6, TWIN PEAKS, CA 92391 *

PHONE ORDERS (714) 337-4063

July. 1981. Issue 14 

• 
B 
A 
L 
L 
C 
0 
M 
p 
U 
T 
E 
R 
S 

L 
0 
• 
B 
A 
L 
L 
C 
0 
M 
p 
U 
T 
E 

Jl\.ATARI" 
EPSON 

and more 
Apple"11 
32K ............... '1 09900 

48K ... .... ........ . '114900 

Disk II W 13.3 DOS .' 52900 

Disk II .... . . ' 45000 

App le II I w/128K . .. . '360000 

EPSON 
MX-70 .... . 
MX-80 .......... . 

.. ' 39900 

CALL 
App le card & ca ble .. ' 9900 

ATARI' 
400w / 16K 
800 w 116K ........ . 
810 Disk Drive .... . 

We'll meet or beat 
any advertised price, 

-. . -. 
H P-85A w 116K . .. . '2697~ O 

NEe 
5510-2 w/Tractor .. '255000 

5520-2 w /Tracto r .. '285000 

SOROC 
10 120 ..... . . ..... , 725 00 

10 135 .... ' 79900 

C.lTOH 
I It • . ' 499" 

Starwriter .......... '145000 

Northstar. Altos and Zenith 
All 25% Discount 

LO·BALL COMPUTERS 
7677 S.w. Cirrus Dr. 

Beaverton , OR. 97005 

TO ORDER 
CALL (503) 641-0211 

Ordering Information: For lastest ser­
vice. send money order. cashier's 
check or bank wire. Vi sa and Me 
orders. add 3%. Personal checks 
accepled (allow minimum IO days 10 
clear). Hours 9·5. M·F. 
Call for our Free Catalog . 
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~ _____ SOFTWARE ____ ~ 

FREE OFFER 
WITH PURCHASE OF ANY 3 PROGRAMS, YOU WILL 
RECEIVE FREE THE ORIGINAL ADVENTURE GAME, 

CONVERTED TO LOAD ENTIRELY INTO 48K RAM ON 
APPLE. NOTHING LEFT OUT. AMAZING! 

APPLE SOFTWARE 
DISCOUNTS FROM 10% TO 30% 

O MAGIC WINDOW ...................... S99.95 SALE $89.50 
O SUPER TEXT 11 ..................... S15O.OO SALE $135.50 
D APPLE PIE (40 OR 80 COL) .... S129.95 SALE $119.50 
O SUPERSCRIBE ......................... $99.95 SALE $84.50 
D EASY WRITER 80 COL ........... $250.00 SALE $225.50 
n MODIFIABLE DATABASE ......... $79.50 SALE $69.50 
O MA1L1NG LIST DATABASE ........ $5O.00 SALE $34.50 
O GEN. lEDGER (CONT.) ........... $175.00 SALE $140.50 
O ACCT RCVBLE (CONT.) .......... S175.00 SALE $140.50 
O ACCT PAYABL (CONT.) ...... .... S175.00 SALE $140.50 
O PPTY MANGMT (CONT.) ......... S175.00 SALE $140.50 
O VISICAl C 3.3 (PERSONAl) .... S199.95 SALE $169.50 
['] HOME MONEY MINDER .. .. ........ S34.95 SALE $29.50 
O WIN AT RACES (HANDICAP) .... S39.95 SALE $33.50 
O l A LAND MONOPOLY .............. $29.95 SALE $25.50 
O WARP FACTOR .. ............ .. ........ $39.95 SALE $35.50 
O ZORK ....................................... S39.95 SALE $35.50 
O MISSION ASTEROID ........ .. ....... S19.95 SALE $17.50 
D PRO FOOTBAll POINT PRED .. S26.95 SALE $22.50 
D ODYSSEY AOVENTURE ............ S30.oo SALE $26.50 
O COMPU·MATH ARITHMETIC .. ... S49.95 SALE $39.50 
n COMPU-MATH FRACTIONS ...... $39.95 SALE $35.50 
D COMPU·MATH DECIMALS ..... ... S39.95 SALE $35.50 
O COMPU-SPELl (REO. DATA OISKI .... S29.95 SALE $25.50 
O DATA DISK lEVel 4 ................ $19.95 SALE $16.50 
O DATA DISK LEVEL 6 ................ S19.95 SALE $16.50 
O DATA DISK SECRETARIAL ....... $19.95 SALE $16.50 
O STATISTICS 3 .0 ....................... $29.95 SALE $25.50 
O PERCEPT10N 3.0 ........ ............. S24.95 SALE $22.50 
O AlGEBRA 1 ............. ............ .. ... $39.95 SALE 133.50 
O SPACE EGGS ........................... S29.95 SALE $25.50 
O ALIEN RAIN (GALAXIANI .......... $24.95 SALE $22.50 
O ALIEN TYPHOON ...................... S24.95 SALE $22.50 
D SNOGGLE (NEW PUCKMANI .... S24.95 SALE $22.50 
O WIZARD AND THE PRINCESS .. $32.95 SALE $29.50 
O MYSTERY HOUSE .................... $24.95 SALE $22.50 
O PULSAR 11 .......... ... ............ ..... $29.95 SALE $25.50 
D ORBITRON ................ .... ........... $29.95 SALE $25.50 
O GAMMA GOBLINS .. ............. .. ... $29.95 SALE $25.50 
O HI·RES SOCCER ....................... $29.95 SALE $25.50 
O SARGON 11 ............................. $34.95 SALE $29.50 
O ADAMS ADVENTURE #1 .2,3 .... 539.95 SALE $34.50 
O ADAMS ADVENTURE #4.5.6 .... S39.95 SALE $34.50 
D AOAMS ADVENTURE #7.8.9 .... $39.95 SALE $34.50 
D ADVENTURE HINT BOOK ........... $7.95 SALE $6.50 
O TEMPLE OF APSHI ................... S29.95 SALE 124.50 
D HElLF1RE WARRIOR ............ .... $29.95 SALE 124.50 
O FASTGAMMON ......................... S24.95 SALE $22.50 
D THAEE MILE ISLAND ................ $39.95 SALE $35.50 
O PHANTOMS FIVE ..................... $29.95 SALE $25.50 
O E-Z DRAW 3.3 ... .... .. ...... .. ..... .. .. $49.95 SALE $39.50 
O THE PRISONER ...... .................. $29.95 SALE $25.50 
[lTERRORIST .......... .................... 529.95 SALE $25.50 
O SPACE ............ ....................... .. $29.95 SALE $25.50 
O A.B.M .. .. ................................... $24.95 SALE $22.50 
O CYBER STRIKE ...... .. .. ......... ..... $39.95 SALE $34.50 
D FLIGHT SIMULATOR ........... .. ... $35.50 SALE $31 .50 
O AUTOBAHN ...... ..... ... ...... ...... .. .. $29.95 SALE $25.50 
O GALACTIC TRADER .. ....... ........ $24.95 SALE 122.50 
O Z-80 SOFTC.\RD ................. . .. ·~349.00 SALE $299.50 
D 16K RAM CARD ..... .. ...... .. ... .... S·195.00 SALE $115.50 
D M/ R SUPERTERM 80 COL.. .... $375.00 SALE $325.50 

* SEND FOR FREE PRICE LIST & CATALOG * 
DEDUCT 3 % IF PAV.I!NT ACCOMPANlI!!S ORDER. WE PAY SHIPPING 
AND IF YOU PHONE YOUR ORDER WE WILL CRI!DIT $1.00 FOR CALL. 
CALIFORNIA RESIDENTS ADD 6% SALES TAX. All ORDERS SHIPPED FROM 
STOCK WITHIN 48 HOURS. WE ACCEPT MASTER CARD AND VISA. 

NAME ....... ..... ...... .. .... ........ .. ..... ..... ......... ...................................... . 

STREET ....... .............. ..................................... .. .... .. ....... .............. . 

CITY ...................................... STATE ................... ZIP .... ............ . . 

CARD # .......... ........................... PHONE ........ .... ..... ......... ........... . 

EXP. DATE .................... SIGNATURE .................. ..... .. ... ............. . 
* P.O. BOX 796. DEPT. C-6. TWIN PEAKS, CA 92391 * 

PHONE ORDERS (714) 337-4063 
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CBM/PET? SEE SKYLES ... CBM/PET?

"You mean this one little
Disk-O-Pro ROM will give my
PET twenty-five new commands?
And for just $75.00? Why, that's only $3.00 a command!"

The Disk-O-Pro in any PET with Version III (BASIC 2.0) ROMs (### COMMODORE

BASIC ###) will give 19 software compatible disk instructions": 15 identical with the new
BASIC 4.0 (or with 8032 ROMs) compatible wiih both old and new DOS. Plus 4 addi
tional disk commands...including appending (MERGE), overlaying (MERGE* >
and PRINT USING, allowing formatting output of strings and numbers on the PET
screen or on any printer.

*NOTE: Old DOS doesn 7 recognize three of the commands.

Those are just 3 of the important commands —and there are 7 more beauties —on
your Disk-O-Pro that have never been available previously to PET/CBM users. (Skyles

does it again!)... Beauties like the softtouch key (SET) which allows you to define a key
to equal a sequence of up to 80 keystrokes; like SCROLL whereby all keys repeat as well
as slow scrolling and extra editing features; like BEEP which allows you to plav music on
your PET.

The Disk-O-Pro is completely compatible with the BASIC programmer's Toolkit. The
chip resides in the socket at hexadecimal address S9000, the rightmost empty socket in

most PETS. And for the owners of "classic" (or old) PETS, we do have interface
boards.

(For those owning a BASIC 4.0 or 8032, even though the Disk-O-Pro may not be suit
able, the Command-0 is. Just write to Skyles for additional information. Remember, we
have never abandoned a PET owner.)

Complete with 84-page manual written by Greg Yob...who was having so much fun
that he got carried away. We had expected 32 pages.

Skyles guarantees jour satisfaction: if you are not absolutely happy with your new
Disk-O-Pro ROM chip, return it to us within ten days for an immediate full refund.

Disk-O-Pro from Skyles Electric Works $75.00

Complete with interface board (for "classic" PETS) 95.00

Shipping and Handling (USA/Canada) S2.50 (Europe/Asia) $10.00

\ California residents must add 6%/6'A % sales tax, as required.

SkyleS EleCtriC Works Visa/Mastercard orders: call tollfree
231E South Whisman Road (800) 227-9998 (except California).
Mountain View, California 94041 California orders: please call (415)
(415) 965-1735 965-1735.

/lAiaO "■ S31A>1S 33S 6l3d/IAiaO" w

CBM/PET? SEE SKYLES ... CBM/PET?

"Look how fast I create these

great graphic displays on my

PET with the new PicChip...

it's like home movies."

PicChip, the new ROM that took Europe by storm, available

only from Skyles Electric Works in the U.S. and Canada.
PicChip, a ROM extension of the BASIC version 111, BASIC 4.0 or BASIC 8032 interpreter

that offers over 40 commands that allow you to create programs with dynamic graphics

displays: plots, bar graphs, pictures; and rolling, scrolling, shifting and inverting. All in

stantly and easily added to your BASIC program.

The address for the 2000/3000 {which would require PicChip module PC2), for the 4000

(PC4), and for the 8OOO(PC8) is SA0O0...unless you have a Mikro, WordPro III or IV,

or Jinsam, which occupy that same address. In those cases, you will need the PicChip on

an interface board that would reside in address B800... for the 2000/3000 scries (PCB2).

above the Toolkit. For the 4000 (PCA4) and 8000 (PCA8), the Mikro or WoodPro would

be switchable manually using the Skyles Socket-2-ME.

Skyles guarantees your satisfaction: if you are not absolutely happy with your new

PicChip return it to us within ten days for an immediate, full refund.

PlcChip from Skiles Electric Works (Please indicate PC2, PC4, PC8) $60.00

Complete with interface board (Please indicate PCB2, PCA4. PCA8) 80.00

Shipping and Handling (USA/Canada) S2.50 (Europe/Asia) $10.00

California residents must add 6%/6'A % sales tax, as required.

Skyles Electric Works
231E South Whisman Road

Mountain View, California 94041

(415) 965-1735

Visa/Mastercard orders: call tollfree

(800) 227-9998 (except California).

California orders: please call (415)

965-1735.

/IAI80 ■" S31ANS 33S cl3d/IAISO " co

The MICROCONNEC-

TION™ for the ATARI® is Bell

103 compatible and operates in

the originate or answer mode at

300 baud. Models for use without

the 850 Interface incorporate a

socket (DB-25) for connection to

any serial printer capable of

operation at 300 baud.

Another significant feature is

the provision for on-line data

storage. An inexpensive, voice

grade cassette recorder can be

plugged into the MICROCON-

NECTION™ and will "transcribe"

on-line communications for later

playback. A special version, which

is compatible with European

telecommunications standards, is

also available.

The unit measures 7.7 inches

wide by 5.5 inches deep by 1.7

inches high and weighs less than

one pound. The price, complete

with autodialing terminal soft

ware, power source and con

necting cable (but without

options), is $199.50. The AUTO

DIAL/AUTOANSWER OPTION

IS $79.00 extra.

For more information,

contact The Microcoperipheral

Corporation, 2643 151st Place

N.E., Redmond, Wa. 98052,

telephone (206) 881-7544.

ATARI. ATARI 400/800 and ATARI 850 are trademark! of
M.iii. In. . Sunnyvale, CA, a Wamei Communications Co.

Atari I/O Package

The MOSAIC I/O Package can

help give the ATARI computer

direct ties to the real world. The

four ports on the front of the

ATARI computer connect directly

to a PIA for use as output as well

as input ports. Now ATARI

owners can build custom program

controllers, interface to home

control circuits, or use any hard

ware the imagination can devise.
The I/O package comes with

4 — nine pin connectors, 4 — twelve

inch lengths of nine conductor

ribbon cable, and complete in-

structions for their use. The

documentation includes examples

of home-built program con

trollers, how to access the ports
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"You mean this one little 
Disk-O-Pro ROM will give my 
PET twenty-five new commands? 
And for just $75.00? Why, that's only $3.00 a command!" 
The Disk-Q-Pro in an), PET with Version In (BAS IC 2.0) ROMs (NIIII COMMODO RE 
BASIC lUll) will givt: 19 software compatible disk inst ructions· : 15 identical with the new 
BASIC 4.0 (or with 8032 ROMs) compatible with both old and new DOS. Plus 4 addi· 
tional disk commands ... including apiXnding (MERGE), overlaying (MERC": 1I ___ l 
and PRINT USING, allowing fo rmall ing output o f Slrings and numbers on [he PET 
screen or on any printer. 
-NOTE: Old DOS doesn '/ recognize three of the commands. 

Those are just 3 of the important commands-and there are 7 more b!'aulies- on 
your Disk-Q·Pro that have n(" 'er been available previomly to PET/ CBM users . (Skyles 
does it again!) ... Beauties like the sofuouch key (SET) which allows you to define a key 
to equal a sequence o f up to 80 keystrokes; like SCROLL whereby all keys repeat as well 
as slow scrolling and ext ra editing features; like DEEP which allows you to play music on 
your P ET. 

The Disk-a-Pro is completely compatible wi th the BASIC programmer's Toolkit . The 
chip resides in the socket at hexadecimal address S9000, the righllnost empty socket in 
mOSt PETS. And for the owners of "classic" (or old) PETS, we do have int erface 
boards. 

(For those owning a BASIC 4.0 o r 8032. even though the Disk-a-Pro may not be suit­
able, the Command-O is. Just write to Skyles for additional information. Remember. we 
have never abandoned a PET owner.) 

Complete with 84-page manual written by Greg Yob ... who was having so much fun 
that he got carried away. We had expected 32 pages . 

Skyles guarantees your satlsfaclion: if you are not absolutely happy with ~'our new 
Disk-a-Pro ROM chip. return it 10 us within ten days for an immediate full refund. 
Dlsk-O-Pro rrom Skyles Eleclric Works......... .... .......... . .... .................. 575.00 
Complete wilh interface board (for "classic" PETS) ...... .................. ............. 95.00 

and Handling ......................... (USA / Canada) 52.50 (Europe/ Asia) 510.00 

li;~I~~n~a E"i~';;:d;~'n~;/:is~ must add 6"-0 / 6 Y1 f'o safes tax, as required. 
~ . Works Visa/ Mastercard orders: call IOU free 

Road 227-9998 (except California). 
Colli., .. ,. 94041 orders: pluse call (415) 

"Look how fast I create these 
great graphic displays on my 
PET with the new PicChip ... 
it's like home movies." 
PicChip, the new ROM that took Europe by storm, available 
only from Skyles Electric Works in the U.S. and Canada. 
PicChip, a ROM extension of the BASIC version III , BASIC 4.0 or BASIC 803 2 interpreter 
Ihal o ffers over 40 commands that allow you to create programs with dynamic graphics 
displays: ptots, bar graphs, pictures; and ro lling, scrolling, shifting and inverting. All in­
stantly and easily added to you r BASI C program. 
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The address for the 200013000 (which would require PicChip modu le P C2), for the 4000 
(PC4), and for the 8000( PC8} is SAOOO ... unless you ha\'e a Mikro, WordPro lit or IV, 
o r Jinsam , which occupy that same address. In those cases, you wilt need the PicChip on 
an interface board that would reside in address B8OO . .. for the 2000/ 3000 series (P C B2), 
above the Toolkit. For the 4000 (PCA4) and 8000 (PCA8) . the Mikro or Wood Pro would 

w -~ ~ 
be sv .. itchable manually using the Skyles Socket-2-ME . > m 
Sk)"les guaranletS your satisfact ion: if you are nOI absolutely happy with your new 
PicChip return it to us wit hin ten days for an immediate, fu ll refund. ~ ~ PIcChlp hom Skyles Electric Works (Please indicate PC2, P C4, PC8) ............... 560.00 

w en Complete with interface ~ard {Please ind icate P C B2, PCA4 , PCA8) ................ 80.00 

w m Shipping and Handling ............ . ... ........ (USA / Canada) 52.50 (Europe/ Asia) 510.00 

Cafifornia residents must add 6,", / 6Y1 % sofes tax, as required. en m 
~ , ~ 
w . ~ 

Skyles Electric Works 
231 E Soulh WhIsman Road 
Mounlain View. California 94041 

Visa/ Maslercard orders: calt to ll free 
(800) 227-9998 (except Calirornia) . 
California orders: please calt (415) 

(415) 965-1735 965-1735. 
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The MICROCON EC­
T ION ,. for the AT i\ RI ® is Bell 
103 compatible and operates in 
the o riginate o r answer mode al 
300 baud. Models for use without 
the 850 In te rface incorpora te a 
socket (DB-25) fo r con nection to 
any se rial printer capable o f 
ope ration at 300 baud. 

Another signi ficant fea ture is 
the provision for on-li ne data 
storage. An inex pensi ve, voice 
grade cassette recorde r can be 
plugged into the MICROCON­
NECT IO ,. and wi.ll " transcribe" 
on-line comlTIunications for late r 
playback. A special version, which 
is compatible with Euro pean 
telecommunications sta ndards , is 
also avai lable. 

The unit measu res 7.7 inches 
wide by 5.5 inches deep by 1.7 
inches high and weighs less than 
one pound. The price, complete 
with autod ialing term ina l soft­
ware, power source and con­
necting cable (but witho ut 
options), is $ 199.50. T he A UTO­
DIA UAUTOA NSWER OPTION 
IS 79.00 ex tra . 

Fo r more informalion, 
contact The Microcoperiphe r·al 
Corpora tion, 2643 15 1 st Place 
N.E., Redmond , Wa. 98052 , 
telephone (206) 88 1-7544. 
,\ I I\ lI. t . ,\ I AlI. t ·IIJU/l:IOO .md :\ 11\11. 1 K!i 1J .I I '~ I I ' U!cIll.llh " I 
,\1 .• 1'1 . I", • S" """ .• k . C ,\ . " \\· •• flW I (;"lIIlIIuui<-ali .. " , Cu. 

Atari 1/0 Package 
T he MOSAI C I/O P<lckage can 
help give the A TA R[ computer 
direct ties to the rea l world. T he 
four po rts on the from of the 
AT AR I compute r con nectdi rectl y 
to a PI A for use as output as well 
as input ports . Now ATA RI 
owners can build custom program 
conlro lle rs , interface to ho me 
comrol circuits, or use any hard­
wa re the imaginalion ca n d evise_ 

The 110 pac kage comes with 
4 - nine pin conneClors, 4 - l\velve 
inch lengths of nine conductor 
ribbon cable, and com plete in ­
structions fo r their t"e. T he 
documentation includes examples 
of ho me-built program con­
trollers, how to access the po rts 
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through BASIC commands,

shadow registers, or directly, and

how lo sei up and address the

ports for output. Order number

H309. Price $18.00.

MOSAIC ELECTRONICS

P.O. Box 748

Oregon City. OR 97045

New Product releases are

selectedfrom submissions for

reasons of timeliness, available

space, and general interest to

our readers. We regret that we

are unable to select all new

product submissions for

publication. Readers should be

aware that we present here some

edited version of material

submitted by vendors and are

unable to vouch for its accuracy

at time of publication.

New Literature

Microcomputer

Products

A new catalog from ELECTRIC

SPECIALISTS presents their line

,,->■■■■

CBM/PET? SEE SKYLES ... CBM/PET?

"Should we call it Command-O

or Command-O-Pro?"

That's a problem because this popular ROM is

called the Command-O-Pro in Europe. (Maybe

Command-O smacks too much of the military.)

But whatever you call it, iliis 4K byte ROM will provide your CBM BASIC 4.0 (4016.

4(132) and 8032 computers With 20 additional commands including 10 Toolkit program
editing and debugging commands and 10 additional commands for screening, formatting

and disc file manipulating. (And our manual writer dug up 39 additional commands in the

course of doing a 78-page manual!)

The Command-O extends Commodore's 8032 advanced screen editing feaiures to (he ulti

mate. You can now SCROLL up and down, insert or deiettrentirc lines, delete the char

acters lo the left or right of the cursor, select TEXT or GRAPHICS modes or ring the

8032 bell. You can even redefine the window to adjusi it by size and position on your

screen. And you can define any key 10 equal a sequence of up to 90 key strokes.

The Command-O chip resides in hexadecimal address S9000, the rightmost empty socket

in 4016 and 4032 or the rearmost in 8032. If there is a space conflict, we do have Socket-

2-ME available at a very special price.

Skyles guarantees jour satisfaction: if you are not absolutely happy wiih your new

Command-O, return it 10 us wiihin len days for an immediate, full refund.

Command-O from Skjles Kleclric Works S75.O0

Complete with Sockci-2-Mc 95.00

Shipping and Handling (USA/Canada) S2.50 (Europe/Asia) S10.00

California residents must add 6%/6S%% sales lax, as required.

Skyles Electric Works Visa/Mastercard orders: call toilfree
231K South Whisman Road (800) 227-9998 (except California).

Mountain View, California 94041 California orders: please call (415)
(415) 965-1735 965-1735.

/lAiaO " S31A>IS 33S 6±3d/IAiaO- W

CBM/PET? SEE SKYLES ... CBM/PET?

"They laughed when I sat down

at my PET and immediately pro

grammed in machine language...

just as easily as writing BASIC."

»EJ With the new Mikro, brought to you from England by Skyles

■ ■

of MICROCOMPUTER interfer

ence control products. Protective

devices are also included.

Descriptive sections are in

cluded which outline particular

problems. Suggested solutions are

given. Typical applications and

uses are also outlined. Request

Catalog 81 1.

Electronic Specialists, Inc.

171 South Main Street

Natick, MA 01760

Phone: (617)655-1532

Electric works, always searching the world for new products for PET/CBM owners. A

4K machine language assembler ROM that plugs inlo your main board. At just S80.00 for
the Mikro chip, ii does all ihe machine language work for you; all you have 10 do is start

laying down ihe code.

The Mikro retains all (he great screen editing features of the PET.. .even all ihe Toolkil
commands. (If you own a Toolkit, of course.) Sit down and write your own machine

language subroutine. The program you write is the source code you can save. And the
machine language monitor saves ihe object code. The perfect machine language answer

for most PET owners and for most applications. (Not as professional as the Skyles Macro-

TeA. ..noi as expensive, either.)

A great learning experience for those new 10 machine language programming bin who

want to master it easily. Twelve-page manual included but we also recommend the book,
"6502 Assembler Language Programming," by Lance A. Levcnthal ai S17.00 direct

from Skyles.

Skyles KUflranlees >our satisfaction: if you are not absolutely happy with your new

Mikro, return it to us wiihin icn days for an immediate, full refund.

Sk>k-s Mikro Machine language assemhler $80.00

"6502 Assemhler l.nns.ii :■;< Programming" by Leventhal 17.00

Shipping and Handling (USA /Canada) S2.50 (Europe/Asia) $10.00

California residents must add 6%/6'/i% sales tax, as required.

Skyles Electric Works
231K South Whisman Koud

Mountain View, California 94041

(415) 965-17.15

Visa/Mastercard orders: call toilfree

(800) 227-9998 (except California).

California orders: please call (415)

965-1735.

/IAI8O "■ S31ANS 33S 6l3d/IAiaO'" c/>
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through BAS IC commands, 
shadow registcrs, or directl y, and 
how LO setup and address thc 
ports for outpUl. O rder number 
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Oregon City, O R 97045 

New Product releases are 
selected from submissions for 
reasons of timeliness, available 
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publication. Readers should be 
aware that we present here some 
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submitted by vendors and are 
unable to vouch for its accuracy 
at time of publication. 
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"Should we call it Command-O 
or Command-O-Pro?" 
That's a problem because this popular ROM is 
called the Command-O-Pro in Europe. (Maybe 
Command-O smacks too much of the military.) 

But whatever you call it, th is 4K byte RO~'\ will provide your C OM BAS IC 4.0 (4016, 
4032) and 8032 computers wilh 20 addit ional commands including 10 Toolkit program 
editing and debugging commands and 10 additional com mands fo r screening, fo rmatt ing 
and disc file manipulating. (And our manual wri ter dug up 39 addit ional commands in the 
course of doing a 78·page manua!!) 

The Command·O extends Commodore's 8032 advanced screen edit ing features to the ulti­
male. You can now SCROLL up and down, insert or delete-entire lines. delete the char­
acters to the left o r right of the cursor, sclect TEXT or GRAPHI CS modes or ring the 
8032 bell. You can even redefine the window to adjust it by size and position on you r 
screen . And you can define an)' key to equal a sequence of up to 90 key strokes. 

The Command·O chip resides in hexadecimal address 59000, the rightmost empty socket 
in 4016 and 4032 or the rearmost in 8032. If there is a space conniCl . we do ha\'e Socket-
2·1\·\E a\'ailablc: at a very special price. 

Sk) ll's guara nl et's l our salisb cCion: if you are nOt absolutely happy with your new 
Command-O . return it to us within ten days ror an immediate, full refund . 

Co mmand-O from Sk) ll's Electrk Works ........ .. ......................................... S75.00 

Complete wilh $ockct-2-1\'\c ................. .. ......................... . 

Shipping and Hundfing ........... ............. (USA / Canada) S2.50 (Europe/ Asia) 510.00 
Cali/ornia residents must add 6~,/6 J..S % sales tax. as required. 

Skyles Electric Works 
H I E Sout h Whisman Road 
Mou ntain Vie ...... Callrornia 94041 
(415) 965· 1735 

Visa/ Mastercard orders: call toll free 
(800) 227·9998 (except California). 
California orders: please call (415) 
965·1135. 

"They laughed when I sat down 
at my PET and immediately pro­
grammed in machine language ... 
just as easily as writing BASIC." 
With the new Mikro, brought to you from England by Skyles 
Electric works, always searching the world fo r new products for PET / CBM owners. A 
4K machine language assembler ROM that plugs into )'our IlI llin board. At JUSt 580.00 for 
the Mikro chip . it does all the machine language work for you ; all yo u have to do is start 
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laying down the code. 
The Mik ro retains all the great .screen ed iting features of the PET. .. even alli he Toolkit 
commands. (If )'OU own a Tool kit, of course.) Sit down and wrile your own machine 
language subroutine. The program you write is the source code you can save. And the 
machine language monitor sa\'cs the object code. The perfect machine language answer 
for most P ET owners and ror most applications. (NOt as professional as the Skyles Macro­ffi ~ 

~ ~ 
TeA ... nol as cxpcnsi\·e. either.) 
A great learning experience for those new to machine language programming but who 
want to lIIaStCT it easily. Twe\\·e·page manual included but we also recommend the book , 
"6502 Assembler Language P rogramming." by Lance A. Leventhal at $11 .00 direct ~ ~ 

~ .~ 
from Sk)'les. 
Sk) les gual1l nl l'ts l our sa lisraclion : if )'OU are not absolutely happy with your new 
Mikro, return it to us within ten days for an immediate. full refu nd . 

w en w m 
Sk)ll's Mikro Machine language assembll'T ..... .. ................................. S30.00 
" 6502 ASSl'mbll' r Lan~uaKe Progl1lmming" by Le\·enthal ............................... 17.00 

~ m 
~. en 

Shippil/g al/d /-Ial/dling ... . ..... (USA / Canada) 52 .50 (Europe/Asia) 510.00 
Cali/omia residents musl add 6~, /6 V1 % sales tax, as required. 

~ ! ~ 
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Skyles Electric Works 
231E Suu th Whisman Road 
Mounlaln Vie ...... (; Il li rornha 94041 
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For Fastest Service,

Call Our Toil-Free

US Order Line

800-345-8112
In Pennsylvania call 600-662-2444

My computer is:

i I PET DAPPLE D ATARI G OSI
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will then be notified to put aside one copy for you. {Please note that the Limited Gold Edition is in fact, a limited

edition. We can only guarantee delivery to persons filling out this card, or the reserved purchase card at their local

dealer. Should the edition be over-subscribed, orders will be fulfilled on a "first come" basis only.)
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YOUR DEALERS ADDRESS:
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Address Address

City City
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Telephone # Telephone #

TYPE OF SYSTEM AND MEDIA YOU WOULD UKE

D TRS60 Tape i i TRS30 Disk G APPLE Disk □ ATARI Tape □ ATARI Disk

OVER
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IFYOU CAN
MINUTE,

WE CAN
YOU *tIII
With the Starwriter™ Daisy

Wheel 25 cps printer from C. Itoh.

A business letter, written on a 45 cps

word-processing printer, might take

about two minutes to print.

With the Starwriter, it might take

closer to three.

The typical 45 cps printer retails for

about $3,000.

But the Starwriter 25 retails for about

$1,895—thus saving you about $1,000.

And therein lies the biggest difference
between the Starwriter 25 and the more

expensive, daisy wheel printers.

The Starwriter 25 comes complete

and ready-to-use, requiring no changes

in hardware or software. It uses indus

try-standard ribbon cartridges, and it's

"plug-in" compatible to interface with a

wide variety of systems, to help lower

system-integration costs.

Using a 96-character wheel, it

produces excellent letter-quality print

ing on three sharp copies with up to 163

columns, and offers the most precise

character-placement available, for out

standing print performance.

C. ifoh's warranty;

3 months on parts and labor, sup

ported by one of the best service organi

zations in the industrv.

M,OOOOFF
Leading Edge Products, Inc., CM-5

225 Turnpike Street,

Canton, Massachusetts 02021

Dear Leading Edge:

I'd like Co know more about the Starwriter. and

how spending a minute ran save me ;i grand.

Plo;ise send me the name of mv nearest dealer.

Name

Title

Company

Street

City

State

Phone: Area Code

Numbcr

Zip.

LEADING
EDGE.

Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021

Dealers: For immediate deliver)' from the Leading Edge Inventory Bank" call toll free 1-800-343-0833

In Massachusetts, call collect (617) 828-8150.'Telex 951-624

IF YOU CAN 
A MINUTE, 
CAN SAVE 

YOU$~,OOO. 
With the Starwriter™ Daisy 

Wheel 25 cps printer from C. Itoh. 
A business letter, written on a 45 cps 

word-processing printer, might take 
about two minutes to print. 

With the Starwriter, it might take 
close r to three. 

The typical 45 cps printe r retails for 
about $3, 000. 
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$1, 895-thus saving you about $1,000. 

And ther ein lies the biggest difference 
between the Starwrite r 25 and the more 
expensive, daisy wheel printers. 

The Starwri ter 25 comes comple te 
and ready-to-use , requiring no changes 
in hardware or software. It uses indus­
try-standard ribbon cartridges, and it's 
"plug-in" compatible to interlace with a 

wide var iety of systems, to he lp lower 
system-integration costs. 

Using a 96-character wheel, it 
produces excellent letter-quality print­
ing on three sharp copies with up to 163 
columns, and offe rs the most precise 
character-placement available, for out­
standing print pe rlormance. 

C.ltoh's warranty; 
3 months on parts and labor, sup­

ported by one of the best service organi­
zations in the industry. 

S~,OOOOFF 
Leading Edge Products, Inc., CMoS 
225 Tumpike Street, 
Canton, Massachusetts 02021 
Dear Leading Edge: 
I'd like to know more about the Starwritcr. and 
how spending a mi nute CiI ll save me a g ra nd. 
Plc ;l.~e se nd me the name of mr nearest dea ler. 

Namc ___________ _ 

I T illc ____________ _ 

I Company _ _ ________ _ 
I Streel ___________ _ 
I Ci'y ___________ _ 

I Stale Zip, ______ _ 

I Phone: Area Code I 
Numbe r ___________ _ I ________________ ...! 

LEADING 
EDGE. 

Leadi ng Edge Products. Inc .. 225 Turnpike Street, Camon, MassachuscllS 0202 1 
Dealers: For immediate deliver), from the Lea(ling Edge I nvcnlory Ban k· ... call lO ll free 1 ~800-34 3-6833 

In Massachusett s, ca ll collect (6 17) 828-8 150. Telex 951-624 



The Great
American Solution

Machine.
Meet Commodore, The busi

ness computer that's providing

solutions for more than 100,000

people all over the world. Built

by one of the pioneers in office

machines. With a reputation for

quality that can only come from

vertical integration of the total

manufacturing process. Commo

dore builds, not assembles.

Compare Commodore's word

and data processing capabilities

with computers costing twice or

even three times as much. You'll

see why so many small busi

nesses are turning to Commodore

for solutions to problems as var

ied as these:

□ A car leasing company's cus

tomers were terminating too early

for account profitability. Solu

tion: A 16K Commodore. It

analyzes cash flow on over 1200

accounts, identifies those for

early penalties, and even writes

up lease contracts. Commodore

paid for itself within weeks.

□ A law firm needed a high

quality, easy-to-use, affordable

word processing system.

Solution: Commodore plus

its WordPro software pack

age. At a 56,000 savings.

□ A gasoline retailer needed to

inventory, order and set prices;

determine Federal and state

income taxes; and comply with

Federal pricing and allocation

regulations. All done daily

weekly, monthly and yearly.

Solution: Commodore. It keeps

his business on track — and Uncle

Sam off his back.

D A paint and wallpaper store

had to inventory over 600 expen

sive wallpaper lines for

profitability, monitor distributor

sales, set and track salesmen's

goals, and help the customer

select the right size, pattern and

quantity. Solution: Two 32K

Commodore com

puters, floppy

disk and

printer.

Commodore

does it all —

and account

ing, too.

In applica

tions like

these,

and many more, Commodore

solves the problems that stand in

the way of increased profitability.

Commodore can provide the solu

tion in your Great American bus

iness, too. Find out more by call

ing or writing any of Commo

dore's District Sales Offices.

WOBURN, MA 2 Tower Office Park

01801. (617) 938-0552.

KING OF PRUSSIA, PA 761 Fifth

Avenue 19406. (215) 666-7950.

SANTA ANA, CA 1701 E. Edinger

Road 92705. (714) 972-1415.

SANTA CLARA, CA 2344B Walsh

Avenue 95051. (408) 727-4755.

DALLAS, TX — the new phone

number is: (214) 458-1000.

Commodore Business Machines, Inc.,

Computer Systems Division,

681 Moore Road,

King of Prussia,

PA 19406.

COMMODORE

SOFTWARE

HOTLINE:

1-800-523-5622.

commodore
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people all over the world. Built 
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vertical integration of the total 
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