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Washington Apple Pi 
PO Box 34511 
Washington, D.C. 20034 

E_VE.nT QUEUE_ -

972-426J 

The next meeting of the Washington Apple Pi is December 15, 1979 at 9:30 am 
at G.W.• University School of Engineering in Tompkins Hall Room 206 ~lch is 
located at the corner of 23rd and It streets N.W. NOVAPPLE will cont1nue to 
meet on second Wednesdays at Computers Plus, Franconia and fourth Thursdays 
at Computerland of Tysons Comer ...• 'or December, the 12th at Computers Plus; 
that will be the last meeting of 1979. January 10th will be the first meet­
ing in 1980, also at Computers Plus followed by January 25th at CoMputerland. 

FOR SALE -
Cla11if itZd1 

Trendcom Printer and Apple Interface, $400, 
payments can be arranged. Jim Manley, 
days-(202) 261-8250 Ext-1471, eves (301) 
426-9248. This is the 40 column NCR blue 
or black sensitized paper model. 

ChrislMC1s 'pecial - L.a~t Chance.. Novetron Mocie"' 
llllOdel 310tA, Apple Co111nuanlcctions Tt\i:erf•ce 
Cnrcl.; #1'/S'each. Geoa-se Hinds (301)S~S·O'l'l9 

Classified ads accepted from members 50 words or less at no 
charge provided the material is obviously non-commercial. 
Submit your classified at least 30 days In advance attention 
CLASSIFIED ADS, PO Box 34511, Washln~ton, DC 20034. 
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EDITORl Rem1 
I want to apologize for the size of the last issue of the Washington Apple Pi. Because 
of the lack of articles and personal conmitments, we just couldn't do much better. We 
have, however, made up for that in th1s issue - as you will ~oon find out. Please read 
Sandy Greenfarb's unsolicited editorial for some astute observations about our club. 
Then we have many excellent programs such as adding a calculator program to your Apple, 
adding a page list to aid your progranming and more. Also included is a complete memory 
atlas and the final version of Alan Hill's "Ampersort" for fast array sorting using the 
"&" command. We have also compiled a complete (at least for a few days anyway) Apple 
Users Oroup listing from all over the world. 

ONE IMPORTANT NOTE: Please fill out completely the new Washington Apple Pi Membership 
Application Form if you wish to join the Washington Apple Pi. We 
also have an order form for a group purchase of diskettes and a 
program library for sale! (Aplause, aplause) 

Due to an error, we inadvertantly left out the flOVAPPLE membership 
application form that was mentioned in last month's NOVAPPLE minutes. 
This month we have included it. Anyone who joined Ap~le Pi but meant 
to join NOVAPPLE need only notify the Apple Pi officers and we will 
transfer your membership to HOVAPPLE. Of course, there is nothing 
wrong with belonging to both clubs for the best of both possible 
worlds. 

mark 

m1nures 
NOVAPPLE minutes of 14 November 1979: The meeting was called to order at 7:45 pm 
by the President. He announced that the next meeting would be held on the 29th 
of tlovember due to Thanksgiving conflicts. A brief discussion was held concerning 
the printing of a membership list. It was brought out that there are several prob­
lems regarding this but it was agreed that further discussion would be solicited at 
another meeting. The discussion was tabled until more persons would have a chance 
to respond. A motion was made to set up a tutorial program for other aspects of 
the Apple similar to the machine language program being offered by Kim Woodward. 
The motion was approved. (In order to have such a program we need someone to vol­
unteer his or her services to plan a program. We will assist any person w~o is 
willing to attempt the tutorial with view graph aids, and ano other help they might 
need.) Please let the officers know if you can perform this service. A program 
was presented for the evening which presented a game expansion 1/0 scheme and a joy­
stick which can be used for the Apple. The meeting broke up around 9:00. 

NOVAPPLE minutes of 29 November 1979: The meeting was called to order at 7:45 pm 
by the President. Because the next meeting \'iOuld come dwring the Christmas holidays, 
the consensus of the members attending was that the meeting for December 12, 1979 at 
Computers Plus should be the last meeting for the year. The next meeting in January 
would be the 10th of January at Computers Plus and 25 January at Cornputerland of 
Tysons Corner. The program was again presented by Kim Woodward. He continued his 
fine presentation of machine language progranming. Using view graphs and the Apple 
itself he reviewed the past material presented and took us further into the mysterious 
world of machine language. We look forward to a few more lessons before he is done. 
For those of you who have not paid your dues to NOVAPPLE for the next six months, they 
were due in October. An application form has been included in this issue of Apple Pi 
to afd you in becoming current. The dues are $6.00 for six months. Make your checks 
payable to Northern Virginia Apple Users Group and send to NOVAPPLE, PO Box 10411, 
Alexandria, Virginia 22310. Pelase fill out the application form in full as we need 
the information for our records. 

Gerald Eskelund, Secretary 

. '• 
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AMPERSORT 

A f asl, machine language sort ulilily for the APPLE II 
thal handles integer, floating point and character rec· 
ords. Because it is callable from BASIC, this sort routine 
is a worthwhile addition to any software library. 

A sort utility is usually one of the first 
programs needed lor records manage· 
ment applicatlon programs II the ut1Uty 
is written m BASIC and runs under an 
interpreter, one quickly discovers that 
the sort is pamlully slow on a nucro. The 
sorl program presented here, wrrllen in 
machine language tor the APPLE II with 
AppleSoll ROM, will certainly remedy 
that problem. While no speed recor<ls 
will be sci, ii will 1un circles around 
BASIC. sorting 900 mleger. 700 lloaling 
poml, CJr 300 30·character records in 
:ibout 60 seconds 

Speed is not the only beauty ol AMPER· 
SORT. As its name implies. the BASIC· 
to-machine language mlerface utilizes 
the powerful. b,11 nc":·w1delv·known, 
lt!ature ol AppleSull - the Ampe1sand. 
What Is the Am1w•sand and why is ii so 
uselul? Cons1de1 the lollowmg example 
ol how a BASIC 111.lgram passes soil 
parameters lo AMPER SORT· 

100 &SRT#!AB$.O, t0.7.10,A. l,!>,DI 
This statement.• wh1•n embedded in a 
BASIC p1ogram 01 , .11ered as an m11ne· 
d1ate command, will command AMPER· 
SORT lo sou AB$(0l through AB$(10) m 
ascending 01de1 based on lhe 71h to 1011\ 
cha1acters and in descending 01der lor 
the Isl through 51h characters. 01 
course. POKEs could be used lo pass 
parameters from other 6!>02 BASICs. 
bul lhure's so11wth1ng more prolcs· 
sionaUy pleasing alloul the Ampersand 
1nte1lace 

The1e 1s no use1 documentation lrom 
APPLE on the Ampe1sand leature I lirst 
read ol the lealure m the October 1978 
issue ol CAH APPLE When lhe Apple· 
Soll mlcrp1ete1 encounte1s an amper· 
sand (&I characlm al the hegmmng ol a 
BASIC statement. 11 does a JSR SJF!>. II 
lhe user has placed a JMP instruction 
lhere, a link 1s made lo the use1's ma­
chine language routine. APPLE has 
lhoughllully provided some ampersand 
handling routines described in the 
November and December issues ol 
CALL APPLE. Tho routines enable your 
machine language routine lo examine 
and conve11 lhe characle1s or expres· 
sions lollCJwmg lhe ampersand. The 
routines used in AMPEASORT are: 

July 1979 
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CHRGET(SOOBI) 

This rouline will return, in the accumula· 
tor. the next character in the statement. 

The lirst cha1acter Is in the accumulator 
when the JSR $3FS occurs The zero 
llag is set ii the character is an end·ol· 
line token (00) or statement lerminalor 
IS3A) The carry llag Is set ii the charac· 
ler is non·numenc, and cleared ii it is 
numeric. The character pointer at $BB 
and SB9 is advanced automalically so 
that the next JSR SBI will return the next 
ctiaracter. A JSR $87 will return a char· 
actor without advancing the pointer. 

FRMNUM (SDD67) 
This 1outine evaluates an exp1ession ol 
va1iables and constants in the amper· 
sand stalement lrom the current pointer 
to lho next comma. The result is placed 
in the floating point accumulator. 

GETADR (SE752) 
This routine will conve11 lhe lloating 
point accumulator lo a two·byte integer 
and place II in $50 and S!>I. FAMNUM 
and GETADA a1e used by AMPEA·SORT 
lo relr1eve the so11 parameters and con· 
vefl each to an unteger. 

GETBYT ISE6F81 
This routine will retrieve the nexl exprcs· 
s1on and return ii as a one-byte mle1ge1 
in the X·register 
111s the use•'s respons1bilily lo leave the 
SB8 and $89 pointer al lhe terminato• 

Pa1ametors are passed 10 AMPEA·SOAT 
m tho lollowing form: 

100 &SAT#lAB$,B.E.7, 10.A. l,!'>,DI 

whe1e: 
ABS is the vanable name of the stnng 

array 10 be sorled The general 
lorm is XX$ 101 stnng arrays. 
XX~. tor mleger arrays. and XX 
lor lloalmg point array!>. 

B 1s a variable, conslanl or expres· 
s1on containing the value ol lhe 
subscript element where lhe soft 
IS tobegm. e.g. AB${B) 

is a vanable or constant or ex· 
press1on containing the value of 
1he subscnpl element where the 
SOrl IS 10 end, e g. ABS(E) B and 

MICRO-The 6502 Journal 

AlanG.Hlll 
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E are uselul when the AB$ array 
is pa11ially lilled or has been sec· 
lioned into logically separate 
blocks lhal need to be sorted 
Independently. 
Is a vanable, constant or expres· 
sion specifying the beginning 
position ol tho major sort lield. 

10 is a 11a1iable, constant or expres. 
sion specilymg the ending posl· 
lion ol lhe major sort held. 

A is a character specilying that the 
. major sort held is to be sorted 

in ascendmg order. 

is a variable, constant or expres· 
sion specifying lhe beginning 
position ol the lir~1 minor sort 
held. 

is a variable, constant or expres· 
sion specllying lhe ending posl· 
lion ol the lirsl minor sort field. 

D is a character spec1lying that the 
lirst minor sort lield Is to be 
sorted 1n descending order 

The &SAT command will sort charac· 
ler, integer or lloaling point arrays and 
can be used In either the immediate or 
deferred execution mode similar to other 
AppteSoll BASIC commands. Of course, 
the named array must have been pre· 
viously dimensioned and initialized in 
either case. 
A Character Arrays 

1. Equal or unequal element 
lenglhs 

2. Some or all elements 
3. Ascendmg or descending 

order 

4. A major sort held and up 10 4 
minor sort holds 

Examples: 

10 DIM NASl!'>OOI 

100 &SRTllNAS,0,500, 1,S,A) 
200 &SRTl(NA$,0.500, I .5,A,6, 10, 

D,11,11,AI 
299 F%::0:L:10 
300. &SAT= (NAS,F% ,L, 10, 15,0) 

Line tOO sorts on positions I through S 
In ascending 01der lor a11 SOI elements 
ol NASISOOJ 

14:39 

line 200 Is lhe same as Line 100 except 
that minor sort fields are specified. The 
sort sequence on poslUons 1·5 Is In 
ascending order, positions 6·10 are In 
descending order, and position 11 Is 
aac;ondlng order. 
Line 299 and 300 sorl on positions 10.15 
In descending order lor NAS(O) lhrough 
NAS410). 

B. lnleger and Floating Point Arrays 

t. Some or all elements 
2. Ascending order only. tStep 

through lhe array backwards II 
needed in descending order.) 

Examples: 
10 DIM AB%(100),FP(100) 

100 &SRTl(AB%,0,1001 
299 S:.SO:E:tOO 
300 &SRTl(AB%,S,E) 
399 X=49 
400 &SRTllFP,0,X) 

line 100 sorts all 101 elements of 
AB,-.11001 In ascending order. Lines 299 
and 300 sort lrom AB%(!'>01 through 
AB%(100). while lines 399 and 400 sort 
lrom FP(Ol through FP(49). 
Limited editing has been Included In the 
parameter processing code. Therefore, 
one must be carelul lo observe such 
rules as: 

1. O'B<E< ma11imum number ol AB$ 
elements. 

2. AB$ must be a scalar array. e.g. 
ABS(IOJ, not AB$120,40). 

3. The sort array name must be less 
than 16 characters only the lirsl 
two count. and they must be 
unique. 

4. The maximum number ol sort lields 
lsS. 

5. -he beginning sort held position 
must not be greater lhan the ending 
sort held position. 

Oi;tions· 
1. Constants. variables. or ex· 

press1ons may be used for sub· 
script bounds and sort positions. 

2. The &SAT command may be used 
in immediate or deferred execution 
mode. 

Some editing checks are made. You will 
notice this whon you get a "?SYNTAX 
ERROR IN LINE XXX" error mes· 
sage. You will also gel a "VARIABLE 
XXX NOT FOUND" message ii the 
routine cannol find the AB$ variable 
name in variable space. 

The AMPEA·SORT program is listed in 
Its entirety. A BASIC demo program is 
also shown Anyone desiring a casselle 
tape containing the latest version di the 
object cOde assembled at SS200, a copy 
assembled al S9200. and the source pro· 
grain text in the M1c1oproducls APPLE II 
Assembler format may receive these by 
sending the author $5.00 al the above 
address. 

14:40 
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AMPER-SORT Domo 

1000 · COTO 10000 
1050 REH CHARACTER SORT 
1060 CHt • •ABCDWXYZ" :L a LEN C CHt) - l 
1070 NX • B 
1080 DIH ABS( NU 
1090 FOR I • 0 TO NX 
1100 CS '" HI!>t C CHt• INT RND Cl) * L > + l d ) 
1110 BS'" HIDS CCHSt INT ICND (11 IL)+ 1•1) 
1120 FOR J II l TO 3 
1130 Ct • Ct + Ct:s't a BS Bf 
1140 NEXT J 
1150 ABS( I ) • lit + Ct 
1160 NEXT I 
1170 COSUB 1240 
llBO REH SORT HALF ASCENDING 
1190 REH SORT HALF DESCENDING 
1200 & SRTtCA(ls.o.NXtl•Ot11\t9elluDI 
1210 GOSU[I 1260 
1220 GOTO 11000 
1230 REH PRINT ROUTINE 
1240 PRINT • BEFORE" 
1250 GOTO 1270 
1260 PRINT • AFTER": PRINT "ASCEND DESCEND" 
1270 FOR I " 0 TO N% 
1280 PRINT AEtt( I )I NEXT U RETURN 
2000 REH INTECER SORT 
2010 NX '" B 
2020 DIH IN%C N% I 
2030 FOR I ,. 0 TO NX 
2040 INXC I> • 7500 - INT C RND ( 1) * 15000 > 
2050 NEXT I 
2060 COSU[I 2120 
2070 REH SORT 
2oeo a. SR":"tt rnx.o.Nx > 
2090 COSUB :!130 
2100 GOTO 11000 
2110 REH PRINT ROUTINE 
21:!0 HTAD 101 PRINT "l<EFORE": GOTO 2140 
2130 HTAB lOl PRUIT "AFTER• 
2140 FOR I • O TO N%. 
2150 PRINT IN%<-J >: NEXT J: RETURN 
3000 REH FLOATING POINT 
3010 T: • 8 
30:?0 DUI ff•( T%) 
JOJO FDR I "' 0 TO B 
3040 FPC I I = 1000 a l'<NCt CI I I SIN C I * 7, 16) 
JOSO NEXT I 
3060 COSUB 3120 
3070 REH SORT 
JOBO .. SRU< FP.o.n I 
3090 COSUEI 3130 
3100 COTO 11000 
3110 REtt PRINT l\OUTINE 

"3120 HTAEI 10: PRINT "l<EFORE": COT!> JUO 
3130 HTAll 10: f·RINT "AFTER" 
3140 FOR I • 0 TO TX 
3150 PRINT FPC I>: NEXT l: RETURN 

10000 REH U &SORT (IEttO U 
10010 REtt SAVE ROOh FOR 
100:!0 REH SORT ROUTINE 
10030 HIHEH: 209921 REit SS:!OO 
10040 OS • CHRS < 4 I 
10050 PRINT DU"l<LOAtl fl,A11f'Efc-SCli:T" 
10060 REM SET UP ' & ' HOOi, 
10070 REM AT SJFSl.Jl'IP SS:;?OO 
10080 ·POKE 101le76: POl\E 1014,0: POl\E 101516:! 
10090 HOHE : CLEAR 
10100 VTAB Bl HTAB 15: PRIIH "SORT DEHO" 
10110 PRINT : HTAB 15: PRINT "SEl:.ECTJONS" 
10120 PRINT : HTAEI 10: PRllH "1 lllTECER SORT" 
10130 HTAB 101 f'RINT "2 FLOATINC PDrnT SORT" 
10140 HTAB 10 I PRINT •J CHARACTER SORT" 
10150 HTAB 10: PRINT •4 EXIT" 
10160 VTAB 17: INPUT "SELECTION • ;su 
10170 IF SEX < 0 OR SEX > 4 THEN ICI09il 
10180 ON SEX COTO 2000e3000'1050110190 
10190 ENO 
11000 PRINT "HIT ANY KEY TD RETURN TO ttENU" 
11010 WAIT - 16J84el2B 
11020 POKE - 1636810 
11030 GOTO 10090 

(CONTINUED) .••. 

) 
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This is the machine code for AMPERSORT .•• 

AMPERSORT 
Alano. Hiii 

12092 Deerhorn Drive 
Clnclnnall, OH 45240 

15200.5589 :;:u:o- n2 55 30 OC Bl DO DI DC 

I apologize lo MICRO readers for the 
53C8- DO 14 20 Cl 54 4C OS 54 

5200- 48 20 E6 54 68 A2 00 DD SJllO- DI ll8 r11 DC 90 2F FO 19 
errora In the llstlng ol AMPERSORT 5208- 2C 55 DO 46 20 81 00 Ee S3ll8- 20 r.1 54 4C 05 S4 DO 25 
publl&hed In MICRO 14:39. The problem 5210- EO 05 PO f'3 A2 00 FO 03 SJEO- ca C4 l:f' FO 06 cc FO FO 
was a result ol Including lhe first five 5218- 20 Bl 00 C9 2C f'O OA 9D :;3re- 16 90 Of' C4 FO 90 E9 fO 
pages of an earller version with the lasl 5220- 72 S5 EB EO 10 DO Fl FO SJF'O- OE CB C4 EF ro 09 C4 FO 
two pages of a laler version lo which 5228- 29 CA BP 72 :SS C9 24 FO S3FB- ro rir 9P DS E7 DO co E8 
lines 3940 lhru 3946 were added. This 5230- 24 C9 25 DO 15 A2 Ol A9 S400- EC RB SS flO BS [6 ED DO . 
caused, as many readers dlscove1ed, lhe 5238- 80 ID 72 :'iS 90 72 5S CA :140(1- 02 [6 [£ AS ED CS EO AS 
object addresa ol some ol lhe preceding 5240- 10 F'S A9 02 85 EC A9 01 :14 lO- l:E £5 rt 90 14 E6 DE DO 
code to be lncorrecl. Attached Is a 5249- DO 19 A9 05 85 EC A9 02 :1418·· O:! E6 fir A5 DE CS D4 AS 
listing ol the correct object code. 52SO- DO 11 4C AS S2 A9 BO OD f.4:!0- [If ES [IS 90 07 20 09 SS 
Anyone wishing to receive an Improved 5258- 73 5S 80 73 55 A9 03 85 :; .. 20- 60 4C (1£ 53 4C 59 53 18 
version on cassette may do so by sen· 5260- EC A9 00 es n 20 Bl 00 !·"30- I.A t10 03 4C 6D 54 AO 01 
ding S5.00 to me al lhe above address. 5268- 20 67 f•D 20 52 E7 AS 50 :0438- I'll [16 flt DA 08 DI [16 rt 

5270- 85 fl[ A5 51 85 DF 20 Bl M40- DA 90 22 81 D6 :u DA 30 
Several people have asked ii AMPER· 5278- 00 20 61 lit• 20 52 E7 AS 5448·· BC CB Bl DA 48 (18 Bl DA 

SORT can be used wllh Applesolt In 5280- 50 05 [14 18 69 01 85 EO 5450- 48 Pl f16 91 PA CB Bl 06 
RAM rather lhan ROM. With the lollow· 5288- AS 51 0:0 D:'i 69 00 85 El 5450·· 91 DA ne 68 91 D6 ca 68 
Ing changes II can: 5290- A5 ra r•o s9 ro 15 A2 oo 5460- 91 (16 4C OS 54 Bl P6 :u 

5298- BP 31 5S 09 80 20 ED FD 5460·- DA JO r1r 10 98 AO 00 Bl 
S2AO- EB EO 17 DO Fl 20 09 55 5470. ll6 ria riA 90 oa ro 02 BO 

Routine ROM Addr. RAMAddr. 52A8- 4C C9 (1( AO 00 BC 89 55 ~· 79- l[I Cl! CO 05 DO Fl FO JE 
52l«O- 20 DI 00 20 re E6 CA AC :04CO·· AO 01 1•1 Dt. JI [IA 11 DA 

FRMNUM $0067 $156A 52&8- B9 55 91. E2 20 Ill 00 20 5~38·· 30 :?O no Bl DA DO 2F Ce 
GET ADA SE752 $1F49 52CO·· re £6 AC 89 55 96 E7 20 5490- Pl ll6 I 0 16 JO 28 AO 01 
GETBYT SE6F8 S1EEF 5~CR- DI 00 90 P9 C9 44 FO 04 :1498- Pl 116 31 llA ti f.16 JO 1£ 
SNER SDEC9 St6CC S2DO- A9 FF JO 02 A9 00 99 82 54AO- 08 TO t16 TIO 05 CO Bl DA 

5;.tOR·· 55 CO BC 89 55 20 Bi 00 541\A- 10 14 l\O 04 DI D6 48 88 
The Applesolt RAM BASIC program S::!C:O· r.9 ?.9 ro o& r.9 2c ro ca 54(10- 10 rA en 111 DA 91 D6 68 

must also Include the lollowing 52(0·· DO (1D BC 80 55 20 Bl 00 :;011- 91 DA CO 04 DO F4 4C 05 

statements lhal must be executed prior 52FO- DO f1J AO 00 fll 611 CD 72 5-4CO- r,4 AO 00 Bl D6 40 ce A5 

lo the llrsl '&SAT' command: s2ro·· :'iS flO 00 CO DI 6ft CD 73 54C8- nil 91 DA Cfl AS [19 91 DA 
~JOO- 55 FO 211 18 AO 02 Bl 68 5-400- AS DD 91 D6 OS D9 88 AS 

POKE 2142,244: POKE 2143.3 5308- 6ft 6D •n en e1 611 6S 6C 54f•8· or. 91 Dt\ es DB 88 Bl DA 
:i3tO·- OS t.C 60 A5 6(1 CS 60 A5 5 .. £0·· 91 06 6B 91 DA 60 A2 00 

The speclllc changes to AMPERSORT 5318- 6C ES 6r BO 03 4C F2 S2 5if'B·· BS DO 9D 48 55 EB EO 22 

for Applosolt RAM are: 5320· A:! O:' DP 72 55 90 38 55 S4rO·· (10 F6 AS 69 OD 70 55 AS 
5320· CA 10 F7 4C 96 52 18 AS S·ffB- 6C BD 71 55 A2 00 BS :SO 

Address ROM Vvr. RAM Ver. 5330·· 611 69 0 7 85 52 AS 6C 69 5500- 9D 6A 5S EB EO 06 DO F6 
5338- 00 BS 53 AS llE 85 50 AS ~soc- 1.0 A2 00 DD 48 55 95 DO 

$5269 67 6A 5340 .. or 85 SI AS EC 85 54 A9 S'!i 10- re £0 22 DO F 6 AD 70 5S 

S526A DD 15 5348- 00 es 55 20 63 FD AS so S!itr.- 05 68 All 71 55 85 6C A2 

S526C 52 49 5:1f.0·· 85 f16 AS 51 05 07 4C 66 ~s~·o·· 00 C•D M 55 95 50 EB EO 

S526D E7 1F 53~0·· 53 10 AS Il6 6S EC 85 D6 sS:?ll· 06 DO rt. 60 53 52 54 23 

S527A 67 6A 5360·· A!i 07 69 00 85 D7 AO 01 5530·- :28 SD 56 41 52 49 41 42 

$5278 00 15 5369- Bl ll6 OS (18 CB lU 1•6 85 5'!i38· 4C 45 20 20· 20 20 20 4E 

S527D 52 49 
5370- D9 111 AS D6 65 EC 85 DA S!-'~O· 4r 54 20 "6 4F 55 4E 44 

S527E E7 1F 5379·· A!i 1•7 (,9 00 8S 118 18 AS 5:;49 .. 00 00 00 00 00 00 00 00 

S52A9 C9 cc 5380- DE 69 0 l 95 ED AS DF 69 ~:tSO·· 00 00 00 00 00 00 00 00 

S52AA DE 16 
5308- 00 85 EE 4C 98 53 18 AS ~SSD· 00 00 00 00 00 00 00 00 

$5284 F8 EF 
5390- (•A 65 CC 8S DA AS DD 69 5560-- 00 00 00 00 00 00 00 00 

$5285 E6 IE 
5398- 00 OS l•ll AO 01 (CJ DA SS S~68- 00 00 00 00 00 00 00 00 

S52CO FS EF 
:i3AO- llC ca fll DA 85 (ID AS Fl 5570- 00 00 00 00 00 00 00 00 

S52C1 E6 1E 
53AO- FO 03 4r 2F 54 AO 00 Bl 5570· 00 00 00 00 00 00 00 00 
SJ[lO- D6 FO 5~ 85 EF Ill DA FO 5500- 00 00 00 00 00 00 00 00 
531'111- 4C 85 ro A2 00 84 C2 BD :;soo- 00 00 

MODIFICATION FOR APPLE II PLUS: 

Be sure to enter zeros starting at 5248 through 5589 - this area is used for 
temporary storage. The new Apple II Plus multiply routine is not located at 
FB63 so that routine is instead appended to the Ampersort machine code so the 
Ampersort will operate on either version of the Apple II. After entering the 
code as 1 fsted u-·. . enter the fol lowing changes/additions: 

* 5348 20 SA 55 (JSR $558A) 

* 558A 
5590 
5598 
55A0 
SSAB 

At.I 10 AS 50 4A 90 
0C 18 A2 FE 85 54 75 56 
95 54 EB D0 F7 A2 03 76 
50 CA 10 FB 88 D0 ES 60 
0000 

Our thanks to our Librarian - David Morganstein - for this change 

AUTO NUMBER 
b\• Ceralcl C.111111 

!'l.U )(,KAM: AUTO·NUMUl'R 
l'U Kl'( )'ii : To .1u10111.1111 .illy numbl•r Appll'soft st.tit•· 

lllt"llh oh lht•y .Ht' lllpUl. 

I NVIKONMI NJ: Applcsofl .ind optionJlly DOS J.2. 
1\IOllVAllON: Using the AUTO romm.111d uncll'f 

lnlt•i;t·r u.1sic h.1s SflOllt'(f Ill('. Thh routi1w 1wriornh .1 
'"ml.tr SNVit t• for Applt•soft with thc• ,ulclc•d .1dv,10t.tge• 
\'Oii 1lon'1 h.1ve• lo fl'nwmlwr It> lypc• lhl• MAN 1 onun.md 
.1Ht•1 lypif\J; .1 1 ontrol·X. 

IN n:Y 1: CAii 770 10 slart numbering wilh Jim• 
11t1111lwr 100. The following llllt! numlwh will he• imw-
1111•111t•d hy 10. 

I XI T: Typc• .1 tonlrol-X to stop the! auto numbl'fing. 
1111' t um•nl luw will hc• ignort·d .md this routim! return) 10 
11•\SIC. 

ENTRY 2: CALL 767 lo mstarl numbering wilh the line 
number whilh was 1gnowd when the last control-X w.lS 
lypl'd. 01.mdy for rt•slJrling .iflcr you slOf> to fix a pmvious 
h111• while• ii 1s slill on lhe su1•en.) 

MIMORY: $.U>2 through SJ8.l. Lcmglh: S62. 
Ol'TION: lhl' rt'st.111 llnc number may be )t!t to any 

v.llm• hy l'OKing ht•lort! th<i CALL 787 is lll.H1l'. 

Unih clt~il .............. POKE 898,x ldL•f.lUll is x:;;;:OI 
ll'1h clt~il ............... l'OK[ 8'17,x ldl'f,1ult is)(=()) 
11111 di~11 .............. l'OK[ 8 1)b,x ldl'f,1ult i'> x=l) 
IOllO ch~it. .. l'OKI 8 1)5,x lcl1•f,1ul1 i~ x=240. ,, speu.11 

s1>.11e 1odcJ 
10000 digil .......... POKE 894,x !def.lull is x=240J 
whc•rt• x b ,, cltgil from Lt·ro through 1J or 240 for a spJu!. 

SOf.ll{Y, UUf: Nu .111c·mpl w.is nloldt! to m.ike tht• 
,1,11c·11wnl numht•r inc rc·nwnt v.1n,1blt'. I w.1ntml to ket!p 
1111, 111ut111t• '>horl ,uul 'implc•. fo 1111 ri•nwnt hy .i fixed 
.unounl ol 1, l, 5, Ill, :w. 'ill, t•tc would r('(fUlrt' only .1 
llllllor modi fit .11ior1. r 0 intrcnwnt by .my ollwr v.ilut• 
would rt'<lllllt' lht· .ulchllon of gt>nc1.1I .irithmetic Jnd 
torrn.1tlini; rouluws 1.1 11111 proie(I). 

* 30.2. 393 

:-so2- 48 BA 48 A2 
308-· 78 03 9D 7E 
310- 68 AA 68 48 

C.Jtl·APPLE 318- A9 03 85 39 
OCfOBER. 1')7') 320- 60 48 BA C9 

PACE 5 
328- 91 28 EcD 7E 
330- 60 60 2C 00 
338- 28 AD 00 co 
340- C9 98 DO OD 
348- A9 FD 85 39 
350- 60 C9 SD FO 
358- 48 A2 03 FE 
360- 03 C9 OA 30 
368- 7E O~i CA 10 

) 

NO DOS: To U)l' lhb progrJm wilhoul DOS in you· 
'Y"tt•m, just wmovc llll' two JSR 1-tOOKlR in!>lrull1om. 
( >nt• '"'~Y w.iy •~lo 1 h.mge cat h JSR lo .i l.OA .1h;olu1e. T11o11 
1s, c h.mgt• bolh SJ 1C:.111dS14C to SAD. 

1\SSUMl,TIONS: llw b50l m.iybe 111 hin.uyal'lhmNic 
111111lt• wlwn thi., 101111nc• "t .dlc•d hi\ O._ with Applt•1oof11 

Ml 11 IOD: B.1 .. 11. oht.1ins t .. 11 h e h.ir.u h·• ol 11pu1 lw 
c ,llhng tlw monitor whit h, m turn. c ,tits the roulln1· 
po1111t•cl lo by lot .11iom S IH .111d SJ'J. llww loc.111om 
1111rm.1lly poml till' monitor') l\IYIN rouhrw JI SFDlH 

Wlwn AUTO-NUMULK 11o 11111wd on hy .1CAIL10 7711 
or 787, lhb po1111t•r b d1.111i;c•d to pmnt 10 MY KlYIN 
IMYl\11 rouli1w .tnd DOS b intm nwd ol tlw t h.1ni;t• in l/U 
hooks hy llw ISR to HOOKI It 

Till' MYKI JOllllllC 1oi111ply supplit'I> llw firsl !>ix l'h.u.icleh 
ol 1•.11. h new lirw from .1rr.1y LN .ind lht• rt')I of 1he• 
1 lt.1r.1t tt•h in l'.ll h line from tilt' kt•yho.ucl input. Wht•n the· 
11wr lypt•s .1 1 .11ri.1gt• return, MYKI w1ll lllt ll'llll'lll tht• lint· 
numlwr ront.1i1wd 111 .111.1y LN hy 10 lwfort• the.• 1,1m.1gt• 
n•lurn b J>.l)St'<I lo lht• monilor .ind Bohll. 

Wht•n tlw us1•r inpul) .1 t ontrol-X, the po111te1 m 
lrn .111011) S.18 .111<1 S 11) .m• u•.,lolt'd 10 point lo tht· 
munilor's Kl YIN routuw. The• tSK 10 llOOl<lR'lt•" DOS 
know .1hou1 lht• t h,1ng1• 111 1/C >hook) .• md tht• 1 onlrol·X" 
l'•''"e•d tu lhc• monitor t .1usin~ tlw c um•1111npu1lim·10 ht 
1~11011'<1. Nott• 1h,1t llll' lirw numlwr w.1~ 11011111 n•mt•ntt·1• 

rill' only chilt·u·nu• lwlwt•t•n llw two t•nlry poinh 
lhi' pro~r.1111.m• .1 CALL 770 wrll 111111.11111• till' t•lt•mt•nh o' 
.m.1r LN 10 llll' v.thll'S in .ur.1y ILN l).\IVlll).\ 1111' fiN .... 
l h,1f,lt lt•r) Of tht• 111'1 llllt' ob ,p,11 I'. )p,lt l'. 1. 0. 0. 'fl•lt l" 

.1ml .1 CALL 7H7 will nol i111h.1h1t• llw IN ,1rr.w. 
I unlwr dl'IJ1b of tlw 1 oclc• .in• g1vt•n 111 tlw ·, omnwnh 

lil•lll oi llw ,1)!ol'mhly fo,1ing. If you lhink you undl'N.1nd 
how lhb p1ogr.1111 worb. lly c•\pl.1111111~ lht• UCC ·" S llol' 
to,, frie•nd thmt: llw only po,,1hh• v.1lm• ior tht• I .. •11p1··I 
cliwt to ll.IVI' .11 till' CMI' Ill S lb I '' I lluough SA or ~I I .. 
humpc•tl )f),lll'. 

I hope• llus roulim• t"lll s,ivc• you 111111• wht•n t•llll'till, 
.. 1.lll'llll'lll~ ,1, 11 h.h lor my fnc·n<b .111d I. 

05 BD 
03 CA 10 F7 
A9 21 85 38 
20 EA 03 68 
06 10 OA 68 
03 18 69 Eco 
co 10 FB 91 
2C 10 co 48 
A9 lB 85 38 
20 EA 03 68 
02 68 60 BA 
7E 03 BD 7E 
OB A9 00 9D 
EE 90 O'!:i A9 

370- 01 9D 7E 03.68 AA 68 60 
378- FO FO 01 00 00 FO FO FO 
380- 01 00 00 FO 
************************************ 
* * 
* BSAVE AUTO-NUMBER.A$302.L$82 
* 
************************************ 

. ' 
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In my Sandy Greenfarb 

Opinion ... 
Just over a year ago, a group of APPLE II owners and users gathered in College Park 
in what might be loosely termed as a meeting. Even though the name was not to origi­
nate for several more months, this was technically the genesis for Washington Apple Pi. 

Quite a lot has happened in a year. The "Pi11 has grown to a solid and substantial mem­
bership. A few monthly mimeographed sheets have turned into a high-quality magazine. 
The club has even acquired a large library of public domain programs for the use of the 
members. The size alone of our monthly turnouts would lead one to believe that our 
club was a thriving success. But are we? 

My personal opinion is that we have reached a critical point in the life of our club and, 
by virtue of our actions, can either go up or down. Standing still is just not possible. 
Let us take another look at our "success". Our magazine exists mainly through the 
exhausting efforts of three individuals, several steady contributors, and occasional 
others. Our library exists simply because several of our members have purchased 
other club libraries and integrated them into our own. Quite tragically, almost none 
of the programs in our library were originated by members. Thirdly, as a question 
proposed to the reader, I ask, "What portion of the attending members have come to 
the meetings to share or contribute and what portion do you feel has come to get some­
thing for nothing? 11 

~ If I've insulted you by now, then at least I've got you thinking. At this time, I'll soften 
the blow and admit that I was only trying to convey one possible impression as to what 
is happening and that you were deliberately guided to this wrong impression. Below the 
surface I feet that things are slightly different. We have many budding authors with 
beneficial facts and articles to share with other members, but they have over-humbled 
themselves. They might feel that what they have to contribute is too minor or too basic. 
They might feel that it is audacious of them to present material to our "so called" ex­
perts. They might also be wrong on every account, if that's the way they feel. Our 
preamble contains the phrase "mutual learning and education". By definition we share 
our efforts with others. I consider myself somewhat of an expert on some aspects of 
APPLE II programming, yet I greedily absorb every printed word on the subject, The 
more I learn, the more I see there is to learn. I do not say this on an ego trip, but 
rather to point out that I do read articles written by people less experienced and I do 
learn from them and I am grateful that they were written. If you have something to 
write about which would be informative to others, then write it and submit it to our edi­
tor. Don't even worry about its length. I, with my tendency to be verbose, would envy 
you for saying in a paragraph what takes me a full page. 

My second point is the club library. Again, I emphasize not to be too humble. If you 
have original software that you would be willing to contribute, then contact the librarian. 
Maybe you enhanced something that already existed or just copied something out of a 
magazine. Contact him. Probably someone else will want the same program. Possibly 
you have saved another member from paralleling your effort and that individual, in turn, 
will instead work on another program of benefit to you. This is what "mutual" is all about. 

) 

Third, let me degrade my rhetorical question about cooperating members. I blame 
myself in part for this as I feel that several of us have presented the impression of 
being "experts" and have scared valued contributors into. keeping quiet. I also blame 
a lack of direction in some of our meetings. 

All in all, I consider our first year successful, but back-to the critical point. We 
have two choices. We can stay at our present level which I feel will lead us to stag­
nation and downhill, or we can add new goals. I propose the latter and make the 
following recommendations: 

Appoint an agenda committee. Too much of our meetings is hit or miss. A lot of 
people have beneficial things to say with no appropriate P.lace to fit them in. Too 
much of our present format is business. One possible format is: business (with a 
maximum time limit), planned subject matter, and general discussion. In this 
aspect, the membership can set the guidelines for what is desired for planned sub­
ject matter, i.e., demonstrations, subject lectures and/or seminars. 

Actively pursue special interest groups. I for one am a gamester and would be 
quite willing to join with others in creating new games for the APPLE. (Actually, 
I'm at fault for not advertising this fact in our magazine.) I know of others that pre­
fer business or education applications. Nonetheless, it's time to band the special 
interests and derive group efforts that easily outproduce individual efforts. Let's 
start pooling our respective talents. I've always been weak on originality but strong 
on implementation and enhancement. Somewhere in this club is my opposite and we 
can make a great team. 

Buy a share in the club. Despite surface appearance, it does take money to run the 
cl11b and the club does need money "up front" for putting together the monthly news -
letter, supplies for the library, etc. I propose, subject to membership approval, 
that each dues paying member buy a $10 share in the club. Said money would be 
refunded if a member quits or fails to renew annual membership. One benefit would 
be to maintain a minimum balance and avoid check charges. I'm sure the treasurer 
could present other benefits. 

Don't forget the "newbee". We were all novices once. One inherent problem in a 
technical club, such as ours might be considered to be, is that the group tends to 
advance, and at the same time advances its skill level. New members find them­
selves left ignorantly in the cold, lose interest and quit, Unless the club desires to 
become a closed, stagnated group, it must provide a broad enough forum for all 
members, from beginner to advanced. 

CONTRIBUTE! Give your time, knowledge, money, services, whatever, Consider 
what you feel you· have gained from being a member and whether or not you are in­
debted in some form or fashion. If the club has given something beneficial to you, 
maybe you can do something in return, from volunteering to lick the stamps for the 
monthly mailing to writing a treatise on the use of Page Zero locations $3C thru $43. 

In the past year we have grown from conception to an outstanding club. Including 
our companion club, NOVAPPLE, I feel that, with the exception of the suburbs of 
Silicon Valley (which beat us simply on quantity), our APPLE group is one of, if not 
the most active of all. We are blending well and doing well together. A lot has been 
accomplished in our first year, but year 2 is upon us. Let's not rest on laurels. 
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ADDlnCi A CALCULATOR 
TO YOUR APPLE Paul Sand 

C'hancP.s crP that your l')OW<Hful l\pp1c cornputt>r hlls not yc>t rP.i:Iaced 
your $19.95 ooclcet calculator. 'l'his calculcitor e'llulc:tion pro11C1rn written 
in Applesoft may reduce, if not eliminate, your neen for a calr.ulator 
when your ~ppJe is handy. 

This proqr~m incorporctes a subset of the functions found on " 
•scientific" calculator (sine, cosine, loqar ithm, etc.). Tt uses 
'"Pc•1er se-Pol ish Not cit ion" ( PP"I) anr1 a "st~ck" to storP. th~ numbers 
currently in use. (Tf eithN term is unfamiliar, don't worry - use of 
the program illustrates th~ conceot5.) 

Wl-i<?n runninq, the proqr!lm will 1'CCP.pt " (rP<tl) nu:nbf'r or <? 
"comin<md" Ctermin<"ted by s::rcssinq RETUPN). fl. list of CO'!l·nun~ls i!=. 
displayed at the riqht edqc of th~ screen. Tf a nu~ber is en~ered, thA 
value is "pushed" onto the stack. C'om~ands will do various th1n~s: e.g., 
the "+" r.ommand wi 11 "pop" the top two vDl ues fr om the sti')ck, ndd their 
values, and oush the result back onto the stDck. The "~<>Y" command 
will swr.>p the top two itt?ms on the stack. ">P" will pop th~ two ite:ns on 
top of the 5tack, interpretin1 them as an (x,y) rcctar.qular coor<'linatP 
pair, transform them to polar coordinates (r, ) Dnn i;>ush them both back 
onto the stack. (">F" performs the inverse or;>eration.) 1\nd so on. 
gxamination of the program should remove doubts a~ to the funr.ti0n of 
any comrnand. 

To cidd ~ and 3, for example, the followin·J StJC"uoncf:' of keys is 
r.re"lseo: 2 <return> 3 <return> + <return>. 

J\ll
0 

Prrors (star.k un<'lcrflow, <'li-Jision by zero, r.ontrol-c inh"rruot, 
etc.) are hr.nnled by wipinq out the stack, ~rintinJ the worrl "f.PRL'F", 
and continuing. Hit reRet to end the proqrnm. 

Thin proqram is nvaill'hle at Co'llputerlan<'I of P.ockvillc for c $2.00 
copyinq c~ar1e (not inclu<'lin1 rocor1inq media). 

Exercises for progrcirn~er5: 

1) Modify the oro1re~ t'> <:':nulnte your own f::vor it:'? calC"ul;;t'lr. 
J\ddinq, d£'letin1, or chun')in1 fur<::tions is rt'lat-ively l'!tl~v. Trv cid•'lin'.J 
an oct-ionc.1 hexadeci'llal disol.Jv and entrv :noiif'. Or, if vo11 •lir,J ikt' PP•:, 
~cike the> pro1ram acc£'pt an ~algebraic" tyo~ ~ntry sch~m~. 

2) "- i,reak i:oint in the rro1ra';I is the> t'.'rror-h.:indlir.1 ro•rt-inl'.' (Ji:in!' 
1830-1850) wherP. the Pntire stack is 7;:iopcil no -:il'tt\'.'r wh;ot "rror '""~ 
qenerctP.rl. Modify thP. !=rO'lf,,T. t:) <lo t'"ir "r i1'1t" t 1 d~·1:> (ur.i"l1 vour own 
definition of "r i1ht") when differc>nt f'rrorr: occur. 

J) !\nother wP.;-k ~>oint is in lin1> ~80 wliPr".' it i!: ,1rtN1'i·1. 
a nu:nb~r or a com~and h~s been entered. rntcr in1 thr nu~b~r n 
will 1ive an error! Tncorpornt~ ? ~Orf' sophi~ticat~~ 
<'listinquishing nuinbers from com'llilnds into the pro 0Ha11. 

' ,,,:, "'t 1'.r> I 

..... "0.(1 " 

\UIV '1f 

l..IST 
10 REl1 ----------------------
20 REH RPN CALCULATOR PROGRA11 
l0 REl1 ----------------------
49 SO= 24:SP = 0:H = 0:HC = 24 
50 PI = 4 • ATN <1> 
60 OIM ST<SD>.Cl'IS<NC + 1> 
70 ONERR GOTO 1830 
80 REM ------------------
90 REH READ COf'l"ANI> TABLE 
108 REH ------------------
110 HOME 
120 YTAB 1: HTAB 20: PRINT "COl'li'IANDS:" 
130 FOR I = 1 TO NC 
140 READ CHS(I) 
150 VTAB I: HTAB l0: PRINT Cf1S<I>; 
160 HEXT I 
179 POKE ll.19 
180 REM -------------
190 REH COMMAND TABLE 
208 REM -------------

) 

210 DATA +,-,.,/,A,RCP,CLR,SQR,SIN,COS,TAN,ATN,EXP,LN,STO,RCL,Pl,)R,)P,X 
<>Y, M+, l'f-, 11•, IV 

220 HOME 
238 REH ---------------------
248 REM GET NUMBER OR COf1MRND 
258 REH ---------------------
260 INPUT ""; X$ 
270 X = VAL <Xf) 
280 IF X = 0 AND XS < > "0'" THEN l70 
290 REH --------------------
308 REM PUSH NUl'IBER ON STACK 
310 REH --------------------
320 GOSUB 1710 
338 GOTO 260 
340 REH --------------------
350 REH SEARCH COMKAND TABLE 
l60 REM --------------------
370 I = 1:CMS<NC + 1) =XS 
380 IF Xf < > Cltf<I> THEN I = I + 1: GOTO 388 
390 IF I = NC + 1 THEN 1830 
400 VTAB SP+ 1: CALL - 868 
410 ON I GOTO 450,520,590,660,730,900,950,999,939,979,1010,1050,1090,11l0 

,1170,1210,12s0.1290,1370,1470,1sse.1s90.16l0.1670 
420 REl·I 
430 REM AOO 
440 REM ---
450 GOSUB 1770:P2 = X 
469 GOSUB 1770 
470 X = X + P2: GOSU8 1710 
480 GOTO 260 
490 REl1 
508 REM SUBTRACT 
510 REl'I --------
520 GOSU8 1770:P2 = X 
53:0 GOSU8 1770 
540 X = X - P2: GOSUS 1710 
550 GOTO 260 
560 REH 
570 REM MULTIPLY 
see REM --------
590 GOSUB 1770:P2 = X 
600 GOSUB 1770 
610 X = X * P2: GOSUB 1710 



629 GOTO 260 
619 REH ------
649 REM DIVIDE 
658 REH ------
660 GOSUB 1770: P2 "' X 
670 GOSUB 1779 
680 X = X I P2: GOSUB 1710 
699 GOTO 260 
700 REM ------------
710 REH EXPONENTIATE 
720 REM ------------
710 GOSUB 1770:P2 "' X 
749 GOSUB 1770 
750 X = X "" P2: GOSUB 1710 
768 GOTO 268 
770 REH ----------
780 REH RECIPROCAL 
798 REH ----------
800 GOSU8 1770:X = 1 I X: GOSU8 1710 
810 GOTO 268 
820 REH -----
8l0 REH a.EAR 
840 REH -----
858 SP = 0: GOTO 220 
869 REH -----------
870 REM SQUARE ROOT 
888 REH -----------
890 GOSUB 1770:X = SOR <X>: GOSUB 1710: GOTO 268 
900 REH 
910 REH SINE 
929 REH ----
930 GOSUB 1770:X"' SIN <X>: GOSUB 1710: GOTO 260 
940 REM ------
950 REM COSINE 
960 REM ------
970 GOSUB 1770:X"' COS <X>: GOSUB 1710: GOTO 260 
980 REM -------
998 REM TANGENT 
1080 REH -------
1010 GOSUB 177S:X = TAN <X>: GOSUB 1710: GOTO 260 
1020 REM ----------
1030 REM ARCTANGEHT 
1040 REM ----------
1050 GOSUB 1770:X"' ATN <X>: GOSUB 1710: GOTO 260 
1060 REH -----------
1070 REM EXPONENTIAL 
1080 REH -----------
1090 GOSUB 1770:X = EXP <X>: GOSUB 1710: GOTO 260 
1100 REM -----------------
1110 REM NATURAL LOGARITHM 
1120 REM -----------------
1130 GOSUB 1770:X = LOG <X>: GOSUB 1710: GOTO 260 
1140 REH -----
1150 REM STORE 
1160 REM -----
1170 GOSUB 1770:M "' X: GOSUB 1710: GOTO 260 
1180 REM ------
1190 REM RECALL 
1200 REM ------
1210 X "' M: GOSUB 1710: GOTO 260 
1228 REM --
1238 REM Pl 
1248 REH --
1259 X"' Pl: GOSUB 1710: GOTO 260 
1260 REH --------------------
1270 REH CONVERT TO CARTESIAN 

1280 ~EM --------------------
1290 GOSUB 1770:R = X 
1380 GOSllB 1770:TH "' X 
1310 X = R * SIN <TH>: GOSUB 1710 
1320 X "'R * COS <TH>: GOSUB 1710 
il38 GOTO 260 
1340 REM ----------------
1350 REM CONVERT TO POLAR 
1360 REM ----------------
1370 GOSUB 1770:XX = X 
1l80 GOSUB 1770:YY = X 
1398 R = SQR <XX * XX + W * YY> 
:l.400 IF XX < ) 0 THEN TH :: ATN <YY I XX> 

+ Pl * < SGN <XX> - 1> I 2 
1410 IF XX = 0 THEN TH = SGN <YY> * PI I 2 
1420 X = TH: GOSUB 1710:X = R: GOSUB 1710 
1438 GOTO 268 
1440 REH --------------------
1450 REH SWAP TWO TOP NUMBERS 
1460 REH --------------------
1470 GOSUB 1770:P2 "' X 
1480 GOSUB 1770:Pi = X 
1490 X = P2: GOSUB 1710 
1500 X "' Pi: GOSU8 1710 
1510 GOTO 268 
1520 REM -------------
1530 REM AC>D TO MEMORY 
1540 REH -------------
1550 GOSUB 1770:H "' H + X: GOSllB 1710: GOTO 260 
1560 REM --------------------
1570 REH SUBTRACT FROM MEMORY 
1580 REH --------------------
1590 GOSUB 1770:M = H - X: GOSUB 1710: GOTO 268 
1600 REf'1 ---------------
1610 REl1 MUl TIPLY MEHORY 
1620 REM ---------------
1610 GOSUB 1770:11 = H * X: GOSUB 1710: GOTO 260 
1640 REM -------------
1650 REH DIVIDE MEMORY 
1660 REM -------------
1670 GOSUB 1770:M = M I X: GOSllB 1710: GOTO 260 
1680 REM --------------------
1690 REM PUSH NUJ18ER TO STACK 
1780 REM --------------------
1710 SP = SP + 1:ST<SP> = X 
1720 VTAB SP: CALL - 868: PRJHT X 
1730 RETURN 
1740 REM ---------------------
1750 REM POP NUMBER FR01'1 STflCK 
1760 REM ---------------------
1770 VTRB SP: CAl.L - 868 
1780 X = ST<SP>:SP =SP - 1 
1790 RETURN 
1800 REM --------------------
1810 REM ALL ERRORS COME HERE 
1820 REM --------------------
1830 HOl'IE : PRINT "ERROR" 
1840 FOR I ::: 1 TO 1000: HEXT I 
1850 SP = 0: GOTO 220 

Product Reuiew 

SOFTS IDE 
ro Box 68 
~Iilford, IHI 03055 

For about a year I've se•m this magazine advertised in various other 
magazines and never felt any curiosity toward it. Arter all, the ads 
clearly identified it as n TR3-80 magazine. As an APPL.:; II owner, I 
felt that it was difficult enough just keeping up with info on the 
A~PL3. Since the maeazine was readily available at the recent 
fhiladelphia Computer Conforence, and since I had some spare time to 
kill, I picked up a copy to scan. 

•ly suspicions were confinned as it was a TR3-80 magazine, apparently 
concentrating on Basic software for the TRS-80. '11te issue contained 
outstanding docwnention and a TRS-80 Basic listing for an extensive 
game. Also it contained write-ups and listings for several smaller 
programs. Since I liked what I saw, I scanned the back is:;ues. All 
were in a similar format, containing a well-developed game, smaller 
pror;rarns, and sometimes TRS-00 progranvninr. hints or general articles. 
l found it to be an enjoyable mat:azine for TRS-80 hobbyists. 

So why am I reviewing it for the APPL~ Club? It is definitely not 
for APPL:; owners. '11te software is a different dialect of BA5IC; the 
screen size is different; the graphics are different. Simply, I 
liked the software I read. '11te games were high quality and, with 
the aid of the supporting docwnentation, I felt thnt I had enough 
expertise to convert the programs for AP"L~. At the time of this 
writing, I have been converting for about two weeks. I feel that 
I have gleaned enough experience to continue converting. I have 
all the issues of the magazine and will continue to get them, but 
I most definitively do not recommend this magazine for general or 
inexperienced ,\?PL.:: users. I like it and sugr,est that this is a 
personal rather than objective enjoyment. 

I re?eat, so why am I reviewing it for the AP~LB ~lub2 It apoears 
that the publisher is to produce the first issue of a new magazine 
entitled 11A:"'PLO:: S.~011 sometime durine ''"''''La:::--. This is to provide 
software for the APi'L~, as ''S0FT3ID.~" does for the TH5-00. In fact, 
there is even no need to rush and subscribe! All registered A?PL3 
II owners ( over 20,000 accordinr, to the publisher) will receive a 
sample copy of issue l in the mail. If APPL~ received your warranty 
card, you'll recelve the magazine. ',lhen you get your copy, look it 
over carefully. I expect that you will like it as much as I expect 
to li'<e it as well. 

Sandy Grecnfarb 

i) 



) 

BY ROBERT D. DIAZ 
2849 w. 235th St. #3 
Torrance, Calif. 90505 

The Apple Computer prints on the TV screen at 1 rete 
of about 1,000 chuacten per 1CCond. However, most of the 

.....,J Apple users would prefer to reed 1 listing 1t 1 slower rate. 
This u1Jde presents a solution to the dilemma: the Page Ust. 
The Page Ust (or Ustinp by page) enebles the Apple to Ust 
20 lines of text, stop, and wait for 1 comm111d from the key. 
board to continue or to quit listing. 

When the cocrunand "CALL 770" ls entered into the com· 
pater, nay twentlcth line printed on the 1V screen ceuses 
the Apple to stop until 111y key Is pressed. The following uc 
the commands used with Pege Ust: 

CAU770 
UST 

ESC 
CTRLC 

All other keys 
except Reset 
CAUSIS 

(Tum on Page Ust) 
or P1ge Ust WIS turned on, then 
the computer lists 20 lines and 
stops) 
{Ult one addltlond line) 
(Jumps out of the Ust mode end 
back into BASIC) 
(Usts 20 more lines) 

(Tum off Page Ust) 

ThJa program Is very flexible. It will function with either 
Integer BASIC, Floating-Point BASIC, with or without DOS, 
or on any dzc memoiy. It dso will function with other soft· 
wan IUcb u Microproduccs Assembler, with the exccptloa 
lbat hitting 1 Control C will send the program to Monitor 
Mode rather than returning it to the uscmbler. 

Loadfna Page Uat Into A System 

ln order to load the Page Ust into 111 Apple that docs not 
bate 1 dbk drive, flrl1 pwh Re1et, then type the program u 
llicnwn ID Figure J. ....... 

*300.388 

0300- 00 00 A2 04 85 35 SD 39 
0308- 03 DO 06 CA DO F6 4C 20 
0310- 03 A2 04 BS 35 90 2A OJ 
0318- BO 19 0, 95 35 CA 00 F3 
0320- A9 28 ao 00 03 A9 lS 80 
0328- 01 03 60 FO FD lB FD A2 
0330- 04 BD 2A 03 95 35 CA DO 
0338- FB 60 3E 03 18 FD 48 49 
0340- 80 FO 05 CE 00 03 DO OA 
0348- A9 28 8D 00 OJ CE 01 Ol 
0350- FO 04 69 4C FO FD A9 15 
OlS8- 80 01 03 AD 00 CO 10 FB 
0360- 48 A9 oo an io co 68 c9 
0368- Bl FO 08 C9 9• DO El A9 
0370- 01 8D 01 03 DO DC AS 3! 
0378- C9 BE DO 03 4C 01 EO C9 
0380- DP DO 03 4C 00 00 4C 09 
0389- FF 
• Figure 1. 

Remember to type 1 colon and not 1 dash , then save the pro· 
gram onto tape. The program Cln be saved onto tape by typing 
"300.388W". Once the program Is 11vcd onto tape, It may be 
loaded into the Apple by pushing Reset and then typing .. 300. 
388R". 

Ir the system has a disk dritc, the program can be 11vcd 
onto a disk insteld or tape. The procedure fa U follows; 

a) Boot up DOS 
b) Type "POKE 721J" 
c) Type "CAU -JS I" (This gees you into Monitor without 

killing DOS) 
d) Type In the prognm shown in Figure I 
o) Use Control C or Control B to get back Into BASIC 
f) Slvc the progmn on to disk by typing "BSAVE PACE 

UST, AS300,U89". 

The program can be loaded Into memosy by typing 
.. BLOAD PACE UST, AS300". 

Some fmportent points to remember about Page Ust arc: 
(J) When Page Ust Is turned on, DOS ls turned off. 
(2) The Page Ust stays turned on until you tum It orr. 
(3) If Page Ust is left on 111d you run a prognm, the program 

will stop when 20 lines of text haH been printed • 

..... ,, 

How It Works 

Before the Apple prints anything, ft first looks at locations 
$36 and S37 to find ou1 where to go next. (The dollar sign 
Indicates that lhe number is in hexideclmal). On a non·disk 
system, the computer would go to loc1tJon SFDFO (the out· 
put routine In Monitor). When the Apple wishes to lnpul in· 
formation, It looks 1t locations S37 111d $38 to detennlnc 
where to go next. When the command "CALL 770" Is entered, 
the Initiation Routine (location $302) fint checks to sec if 
Page Usl II dready turned on. Jf it has not been turned on, 
the data 1 locations S36-S39 ls moved to locations S32B· 
S32E, end the data at locations S33A·S33D is moved 10 loca­
tions S36-S39. Counter I (location S300) is set to S28 and 
Counter 2 (location S301) is set to SIS. 

When Page Ust Is activaled, all output Ii routed firsl to 
the Page Ust rouline (location S33E). There arc two counten 
in Page Ust that keep lrack of how much has been printed. 
Counter l counls tho number or ch11acters on .a line and 
Counter 2 counts the number or lines printed. 

The flow chart, (Figure 2), shows how the counters inter· 
act end how the Page List routine works. 

Figure 2. Flowchart to Pege· Ust routine. 
C1 • Counter 1 
Ci .. Counter 2 

) 

When •'CALL 81S"is entered, the Resaore routine (loca­
tion S32F) moves the data from localions S32B·S32E back to 
locations S36-S39. 

Program Relocation. 

One or the concepts connected with Murphy's Law says, 
••No m1tter where you put it, that was the wrong pla~." 
While Page Ust and DOS do not conHict with each other 
as long u OOS Is not rebooted, Page Ust and the Program­
mer's Aid #1 HIRES Routines do conHict with each other. 
I'm sure that there are 1 lot of other programs out there that 
conflict with Page List In Its present location. 

The easiest way to relocate the program Is to set .U Data 
Bytes. locations S300·S30J, S32B·S32E, and S33A·S33D 
to SOO and relocate the program using Apple's Programmer's 
Aid #J. You will find relocation much easier If you tell 
the computer that all or the program is in Machine Code and 
none of it is Data. Once relocated, look at the progr1m listing 
using Apple's Disassembler. The part you arc looking for is 
the 1ectlon with four "BRK's" followed by •0PHA." The low 
order byte of the 1ddress is placed in the location of the first 
of the four ••BRK's". and the high order bY,te Is placed in 
the location or the second "BRK". Place SJ B in the locaaion 
or the third ••sRK", and SFD in the final ••BRK". The final 
step is figuring out the new Basic CaUs to tum the program on 
and off. 

Jr a Programmer's Aid is not available, then program 
relocation will hive to be done by hand. The listing in Figure 
3 should be or some help in doing the relocation manually . 

·300LLLL 

OJOO- 00 
u)ul- 00 
"'Ju2- A2 
UJu4- 85 
uJOo- SD 
J)\J~- DI.I 
t.i.JIJB- CA 
UJuC- OlJ 
liJuE- 4C 
uJll- A2 
llJlJ- BS 
lJJ15- ~D 

UJlb- nu 
ullB- J5 
u.JlD- c;.. 
"'JlE- Du 
UJ2u- .\:1 
1Jl22- t>O 
uJ2j- .\J 
U.J2t- oD 
llJ2A- OU 
IJ.J23- UV 
11J2C- "" u;,io- "" ullt.- IJJ 

04 
35 
39 JJ 
uo 

fll) 
2\.1 uJ 
u4 

2A l.13 
)::I "" 
JS 

F.J 
2-> 
uu \JJ 
l:> 
Lil UJ 

Bttt< 
SR.K 
Lu.< t$04 
LO.\ ~n.x 
£:)R ~;J)J:1,X 
BNt: .;ivJll 
DEX 
lUE ~uJ.,4 

J!'IP ~ll.J21J 
LUX t$ll4 
LOA :;iJ!> ,x 
s·r/\ $U321\,.< 
LOI\ "l.l.JJ::I, X 
JI"A. ~JS,X 
tlEX 
1li•t: ~J.J)J 
LO~ ·~2b 
Sl'A $U.JuU 
Ll.H ·~15 
51'A :;>uJ\Jl 
RTS 
SRK 
BaK 
at\.t< 
SRK 
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\J.J2F- Al LtJK • .,iu .a 
Cosing Comments 

" ... \))Jl- ilU :t.A u~ LL),\ ..J.J2!\ '" I have chosen not to copyright this propam ln order to pro· 
UJJ4- :;I.) j.J 3A'A ..,J:>,.< duce maximum distribution. It Is my hope that most of the 
\JJ:Su- Cc"'1 0£.< Apple owners will be able 10 uaWic this program. Therefore, 
\JjJi- U\J iu arn: ~\J.>ll &ny person or group wishing 10 copy this program Is more than 
LIJ)::i- OU K'i'3 welcome to do so. 
\J.JJA- U\J Sita< 
u.lls- UIJ d~K 1)12 - STA COWltar I ,. uJJC- IJJ Bl<i<. 

.)4) - DIC Couatar I 

111kapp1a·computczr "JJ&)- Uv BNt< 
S JloA • STA Coo.,ter I 

IJJJE- 4u PliA 
llJJF- 4 :I dO E-.lf< • .;.c.t) 

IJZ? - STA COUftter z Auth6rized Dealer 
UJ41- Fu \J:> 31::oJ .;\JJ4d l)'oD - ore c....,t•r z 

vJ4J- Cl:: "'"' UJ t)EC .,IJJIJU ')\41 - STA C_,ter Z 

\JJ4o- DI.I "" B.n: .,.u,,S2 071 - STA Counter l 

\I Ha- A~ 2·J LO'\ ,.,2(1 1)1) - STA TDD&ota•l,X 

\JJ4~- Ui) "" "'" S'l'4 :;iUJJJ I ))I • Lii& h.pclat•· I , X 

OJ40- CE ul U.J DEC ;tu JU! :)06 - l:OI Llatloc•l ,X 

U):>IJ- Ftl J~ 15£:) $UJ5o illll - I.DA Llatloc-1,X 
tdS2- 1>tl PL.\ l))A • TM low order a<tdrua ror th• 1to1rt or ths p.aae Un 
t,jjjJ- 4C FO FD J~lP ~Fl>Fu rouUne. 

ll..1~;,- A-J l~ LO.\ i~l~ I ))8 • Tll• hi"' order e44rH1 ror \bl 1tart or \hs 1>91• 1 Ut 

UJ:>o- .so 01 ul s·r,, ~JJ(Jj 
routine. 

UJ:>S- AD l.IU C\J LOI\ .;.CUJJ S)OE - JIO' S.tcOWltera 

J.JSE- lu ra BPL .,iJJ5B Tablo 1 
vJot>- 41$ PH.\ A list of locetions INt would havo to bo changed If tho uJul- lb \JJ LlJI'\ .J~ull QO IJ)oJ- .>O lJ C\J s1·~ $Culu 

program was rolocetad. 

J.>t>o- bb PL4 
!;Jbl- C:1 JJ CUP f;t;j.J 
\JJb::i- Fl.I ua BEv ~l)J10 

tdbB- c~ :IS CMP ih-JS tJJ - Promp Character • "'60- Du E.J BNC $uJS2 t)OO - Counter 1 
IJJoF- A~ ll l LOA 1-i'U 1 
llJll- ISO Jl UJ s·rA $uJ1Jl tJ01 - Counter 2 
"J 74- DlJ DC B~E .,uJ:>2 tJ02 - Inltlotlon Routine 
UJ'/u- A:> JJ LU.\ ~)J 
l.IJ 7d- C-J SE CMP l~BI::: 1)20 - Setcounters 
liHA- DlJ Jj 8•~£ .;iUJ /F U2B - Tmpdoto 
\JJ7C- 4C IJJ EJ JHP $EuJJ 
uJ1F- C-:1 OD C'MP HOO f)2P - Restore Boutlno FREDERICK COMPUTER PRODUCTS, INC. \Jjcsl- DJ Jj BNE .illJdu IJ)A - Listloc 
llJJJ- 4C "" uJ JMP ~tlUIJ\J 
I.Ilda- 4C l).J FF JMP ;;FFo~ .)JC - Low ordor address or Keyin (110) MUNICIPAL AIRPORT • FREDERICK, MD. 21701 • (301) 694-8884 
"Jd9- FF ??? IJ)D - High order address or Keyln (IPD) 
ll.Jd.&.- FF ??? 
~JdB- FF ??? tJ)B - Pogc List Boutlno 
OJdC- FF ??? 

t352 - JKP Cout 1 ujdD- FF ra 
\JJoE- FF ??? IJ7C - JKP Integer Baslc 
llJbF- FF H? 

IJB) - JKP pp BIHlC JHU- FF ??? 
llHl- FF ??I 1386 - JKP f!onltor 
1JH2- FF ??? 
UHJ- FF ??? Tablo 2 

* Figuro3. lmporunt l.oc:atlons 
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lowczr1 Paul Rinaldo 

One of the reasons why I originally wanted a cof11!uter was for text process ing . 
currently generate correspondence, the A/1RAD Newsl e tter, a monthl y coluflVl for the 

Wash ington, DC are a amateur radio magazlnFAIJio-cALL, and sonX! articl es on an JOH 
Sel ectric , not to mention bottl es of l iquid correction fluid . After purchasing an 
Appl e If computer in late 1g7s, the desire became very strong t o press it int o serv ice 
as a tex t processor . 

There seemed to be very few answers, to begin with, on how to convert the Apple II 
t o handle l ower case . One clue was cryptic mention of a "Lower case adapter" (and 
various ly an "upper and lower case adapter") in some ads for just under SSO. A long­
dfstance phone ca ll to Cof11lute r Cof11>onents of Orange County who advertised them reveal ed 
that the adapter woul d not pennit natural (1 ike a typewr iter) entry of uppe r and lower 
case letters from the Apple keyboard. The user must wrf t e software to acCOf11lliSh thi s . 
This was somewhat di scouraging; the l ower case adapter was put off for a while. 

Not long after that, I saw a text processor deve loped by the Huse Company of Bal-
l imore , HO. Later, Huse came up with a disk-based t ext processor called "Or. Memory". 
Recently , they unveiled a newer text processo r at the Persona l COf11luti ng 79 show. While 
they have some nice featu res, I passed them over because they use contro 1 charac ters 
(not the shi ft key) to change cases and do not d i s play lower case on the video screen. 

I a l so looked at ads and brochures for other text processors and found mos t of this 
lite rature uninformative about the essential features of a text edi tor for the Apple. 
Hany do not say whether or how they handle l ower case. The two cho i ces seem to be t o 
di splay actual l ower-case letters on the screen f( the Appl e 11 is equipped with a l ower­
case adapter or to display INVERSE capital l etter s instead o f l ower case. The choices of 
how you enter a l ower case letter are: (a) control characters, (b) hit ESCape once or 
twi ce, or (c ) use the s hift key. Use of the s hift key causes problems because shift-P, 
s h I ft-fl and s hift- M are nonna lly used for 8, A, and J, respective ly. So, if you use the 
s hift for upper and l ower case P, N, and M, then you have t o hit some other key to te ll 
the coqiuter when you want the ti, A• and). Also, this option may or may not call for 
a s li gh t har dware modification to the Apple keyboard. 

~ll of th~ above was academic without a printer. In June 1g79 I purchased a re­
conditioned 01ablo prin ter with keyboa rd . It became pa rt of the sol uticin and part of the 
(frustration) problem with lower case. It was understandble why the Apple II keyboard would 
not produce l ower case on the screen because that keyboard was des igned for only upper 
c ase . I t didn't seem reasonab le for the Appl e If to accept lower case from the Oiab l o 
keyboard and, by default , convert it to upper case. A Dan Paymar Lower Case Adapter was 
purchased about the same time , as was an Applecations Unl fmited so-called "Word Processor ". 
I used "so-called" here to s i gnify that it rea lly isn't a "word-oriented" or "cursor- oriented" 
text processor at all -- It is a "1 ine-orfen t ed" processor. That means that the way you type 
text in, line by li ne, Is the way it will be pr inted. ft is not nP.arly as flexible as the 
word-oriented processor which let you type i n an endless stream of words and then enabl e you 
to print 1l out in any line l ength you wish . The line-oriented processo r has its pl ace , no 
doubt , but it was cl ea r that I needed a word-ori ented processo r . Another thing I did not 
1 i ke about t he App lecations Unl i mited processor was the 11ee1J Lo use one or two ESCapes to 
change case. The need for doing something like this was unde rstandable when the Appl e If 
keyboard was used because it has its limitations . trowever, f t was even more frust rating to 
have to do it with a ful 1 ASCII keyboard such as the one suopl fed with t he Diab lo. Pfter 
making some minor changes, 1 was abl e to get the Appl e to display lower CdSe when the Oiab l o 
keyboard keyed In 1 ower case. After that sma 11 victory, it was a s hock to see the App 1 e 
di splay the lower case cha racters as INVERSE upper case whf le output ting the stored text 
to the Ofablo which was printing lower case. Fina lly, the documentation suppli ed with the 
word processor was Inadequate in many respect s. l probably wouldn't have not Iced the doc­
wienta ti on s hortcomings except that I had just received an Apple Bull etin Ooa rd Sys t em (ABBS) 

package from the same outfi t .•. it was well documented. 

Speaking of the ABBS , one day l was s canning the messages in the Al1RAO message sys tem 
(703) 281-2125 and mag i cally a few 1 Ines o f lower case came on the TV screen. Eure ka! This 
happened with just the Apple, the lower case adapter, and the O.C. Hayes Micromodem -- no 
special software of any kind. About that time, someone called me to ask if I could use my 
printer to print his text that he could send me over the modem. That seemed simple, so l 
activ~ted the printe r port with a PRH, etc. Huch pa i n. The Appl e High-Speed Serial Inter­
face tioa r d used to drive the printer, when activated , converted the l ower c ase l etter s lo 
upper case notonl y on the pri nter but on the TV screen as well. l still haven't figured 
t hat one out. 

That's about where things stand at the moment. I have a t ext processor that I don't 
like. I 'm not really inte rested i n buying another, s i ght unseen. At least I think that I 
have a clearer idea of how a good word-oriente d text processor should work with the Apple . 
Maybe it sounds a l ittle dras tic but I'm seriously th ink i ng of replaci ng the App le keyboar d 
with a Cherry Pro keyboard which has a full ASCII character set. The Pro will physica lly 
fit but it draws about 350 mA or about 250 mA more than t he Apple wil 1 supply through the 
keyboard connector. 

Re ferences: 

1. David Hinch, " Dan Paymar's Lower Case Adapter - A Review , " rainbow flewsletter , July 1979 . 
2. Davi d Wilkerson , "Lower- caselng it on the App l e 11 , " ABACUS , Apr •t 1979. 
3. Larry Danielson , "Lower Case Hod," ABACUS , Atr;L 1979. 
4. Documentation s upplied with Dan Paymar Lower Case Adapt e r, Dan Paymar , PO Box A-1 33 , 

CS 6800 , Cos ta Mesa, CA 92627. 
5. Muse News, Nuirber s land 2, the Mus e Co., 7112 Darlington Drive, Baltimor e , MO 21234 . 
6. Letter describing "BIG-EDIT" text processor the the Apple II, Garvey , Ma rti n and Saf!1lson, 

Inc., 723 Dover Ave., Middletown, OH 45042. 
7. Data sheet on EDIT , Apple II Disk Text Editor for the Apple 11, Serv i ces Un ique, Inc ., 

2441 Rolling View Or., Dayton, OH 45431. 
8. Data sheet on The Word Weave r Text Processing System, Versions 1.0 and 2.1. Huelsdonk 

Products , 15703 Midvale No., Seattle , WA g9133_ 

I Delicious Apples. •e 69¢ 
IO sue WASH SU.1( RED 

I Delicious Apples. •e 69¢ 
11 Slll.ftA~ING 

I Rome Apples. . . . •e 59¢ 

Wh imsy Department 



ADDING COLORS TO APPLE-II HI-RES 
(nullifies warrantee) 

1. Remove the APPLE-II PC board from its enclosure 

(a) Remove the ten (10) screws securing the plastic top piece 

to the metal bottom plate. Six (6) of these are flat-head 

screws around the perimeter of the bottom plate and four (4) 

are round-head screws located at the front lip of the 

computer. All are removed with a phillips head screwdriver. 

Do not remove the screws securing the power supply or 

nylon insulating standoffs. 

(b) Lift the plastic top piece from the bottom plate while 

taking care not to damage the ribbon cable connecting 

the keyboard to the PC board. This cable will have to 

be disconnected from one or the other. . 
. (c) Disconnect the power supply from the PC board. 

(d) Remove the #8 nut and lockwasher securing the center of 

the PC board. These will not be found on the earlier 

APPLE-II computers. 

(e) Ca-refully disengauge each of 6 nylon insulating standoffs 

from the PC board. (7 on earlier versions). 

(f) Lift the PC board from the bottom plate. 

) 

2. Above the board wiring method 

(a) Lift the following IC pins from their sockets. 

AS-1 
AS-6 
AS-13 
A9-1 
A9-2 
A9-9 

(b) Mount a 74LS74 (dual C-D flip-flop) and a 74LS02 (quad NOR 

gate) in the APPLE-II breadboard area (All to Al4 region). 

(c) Wire the following circuit (* indicates that wiring is to 

a pin which is out of its socket). 

SOFT5 
(Al0-1) 

A9-15+- A9-2* 

14M . 
( Al0-11) 

( A9-l) • 

GND 

14 LS74 

(A9-9)• 

\'CC 

74LS02 

(88-1".l) - (.i\~-C )" 

( B~ - 7) - (A~ - 13) • 

) 



) 

3. Below the board wiring method (for neater appearance) 

(a) Desolder all pins of socket AB. Lift the socket and its 

74LS257 ·1c off the PC board taking care not to destroy 

it. Cut the trace between pins 6 and 13 of AS on the top 

side of the board. Also cut the trace between pins 13 

and 15 on the top. Reinsert socket AS and the 74LS257. 

Be careful! 

(b) Cut traces going to the following IC pins on the bottom 

of the APPLE-II board. Each pin should have a single 

trace going to it. Be careful! 

AS-1 

AS-6 

AB-13 

A9-1 

A9-2 

A9-9 

(c) Connect AS-15 to ground (A7-8 on the keyboard socket 

is a nearby ground). 

(d) Mount the 74LS74 and 74LS02 as per step (b) of the 

'above the board' wiring method. 

(e) Wire the circuit of the 'above the board' wiring method, 

step (c). All wires are on the bot:0m of the APPLE-II 

board and no IC pins need be removed from the:ir sockets 

or soldered to. 

) 

4. Reassemble the APPLE-II and make sure it is operational. 

If not, check all wiring very carefully. Make sure that 

all chips are in their sockets and properly oriented. 

5. The following color values are now applicable to the HI-RES 

subroutines. 

BLACK2 

ORANGE 

BLUE 

128 

170 

213 

\VHITE2 255 

For example, the program below draws an orange line lrom 

(10,20) to (200,140). It is assumed that the HI-RES routines 

are already in memory locations $800-SBFF. 

0 XO = YO = COLR 

5 INIT 2048 : PLOT = 2830 LIKE 2836 

7 ORANGE = 170 CALL INIT 

10 XO 10 : YO 20 : COLR ORAKGE CALL PLOT 

20 XO 200 : YO = 140 : CALL LINE 

30 E~D 



A list follows of all Apple User Groups that we could come up with at press time. 
This list has been compiled from many sources and, undoubtedly, fs incomplete and 
probably has some errors too • and definitely a b;t of duplication. Nevertheless, 
and for what it is worth, here it is..... We would appreciate being notified of 
any changes. Phone numbers are found to the right of the names. 

. 13. !<. 
0 !NMAN 

nPPLE-HIJL.i.CS 

SRA £!OX 1313 
ANCHORAGEr AK 99502 

J T ROGERS 
P~INTOUT/~PPLEPEEL 

1161 SHADES CREST ROAD 
BIRMINGHAM• AL 35226 

TERRY WOOI•WARD 
APF-LE CORPS 
COMPUTER CENTER, INC 
433 VALLEY AVENUE PLAZA 
BIRMINGHAM, AL 35209 

C JOHNSON 
MTA BITS 
[!t"ITA COPE 
:-;'706A •.J .12TH ST 
LITTLE ROC~, AR 72204 

ED AVELAR 
ABi"ICUS 

~850 JENNIFER DRIVE 
CASTRO V"LLEY• CA 94546 

KtP REINER 
P~ESr ORIGINAL APPLE CORPS 
APPLESAUCE 
12904 MAGNOLIA 
C:·Hi'IOr CA 917:!.0 

SCOTT STARKWEATHER 
APPLE USERS GROUP 

ll074 SAN PABLO AVE~UE 
EL CERRITO, CA 94530 

."iF'PLE CORE 
AVIDD ELECTRONICS 
2210 BELLFLOWER ROAD 
LONG BEACHr CA 90815 

;>if'S:-LE COF:PS 
AVIDD ELECTRONICS 
2210 ~ELLFLOWER ROAD 
L.ONG BEA1:;H, CA 90815 

SARKIS KOUZOUJ!AN 

COHPUTERLAND OF LOS ~LTOS 
4546 EL CAMINO REAL 
LOS ALTOS1 CA 94022 

L.A. APPLE USERS GROUP 

11911 WILSHIRE Bl.I.•[! 
LOS ANGELES, C~ 900~5 

9073441300 

0 

2059428:567 

5016668588 

4155382431 

2139021220 

4152335010 

2135980444 

2135980444 

4159418154 

2138268499 

12 

me 

LARRY GOGA ~133980086 
SAN FERNANDO VALLEY 6502 USERS 

CLUB 
3816 ALBRIGHT AVENUE 
LOS ANGELES, CA 90066 

DAVID SMITH 7149939939 
NORTH ORANGE COUNTY COMPUTER 

CLUB 
607 NORTH TWILIGHT 
PLACENTIA• CA 92670 

APPLE USER GROUP 
VIDEO GAMES & COMPUTERS 
301 BALBOA 
SAN FRANCISC01 CA 94119 

APPLE USERS GROUP 
CARR ELECTRONICS 
581! GEARY BLVD 
SAN FRANCISCO, eA 94121 

4152218500 

4156684243 

KEN SILVERMAN 4158785382 
APPLE CORE 
LIBRARY EXCHANGE 
PO BOX 4816 
SAN FRANCISCO, CA 94101 

MELVIN WONG 4152218500 

APPLE-BIZ 
301 BALBOA 
SAN FRANCISCO, CA 94118 

JIH HOYT 4083743680 
SILICON APPLE PROGRAMMING 

SOCIETY 
24S5 ROSSOTTO DRIVE 
SAN JOSE, CA 95130 

BYTE SHOP 
4 WEST MISSION STREET 
SANTA BARBARA' CA 93101 

LOY SPURLOCK 
APPLE BYTE USERS GROUP 

14052 E FIRESTONE BLVD 
SANTA FE SPRINGS• CA 90670 

THE APPLE PlCKERS 
SANTA ROSA COMPUTER CENTER 
604 SEVENTH STREET 
SANT~ ROSAr CA q5404 

8059662638 

2139212111 

0 

HARK WOZNIAK 4087357480 
RECREATION~L COMPUTER CENTER 
COi"!Pl!TERS F'UJS 
13:'.14 S. Mr'IF!'I' 
Slii-IN!IJALE:, Cn 9•!(187 



OAVID KAY 0 
APPLE CORE 
COMPUTERLAND OF THOUSAND OAKS 
171 E THOUSAND O~KS BLVD t104 
THOUSAND OAKS, CA 913~0 

~PPLE USERS GROUP 
coi;PUTERLANLI 
1d15 YGNACIO VALLEY ROAD 
WALNUT CREEK• CA 94596 

0 

TERRY TAYLOR 0 
APPLE PI/THE SEED 

1~319 ~ ~ATES CIRCLE 
AURORA, CO 80014 

Cf!RL GRIMES 3037598969 
DENVER AMATEUR COMPUTER 

SOCIETY 
1380 S. SANTA FE 
DENVER• CO 80223 

AIJSTIN R BROWN JR 3032795388 
AF'PLE F'I 

407 PEERY PARKWAY 
OOLDENr CO 80401 

GLEN BRENNAN 
;;PPLEF!ELD ;ARE 
COHPUTERLAND.OF FAIRFIELD 
2475 BLACKBROOK TURNPIKE 
FAIRFIELD• CT 6430 

HAF:I< '30LI•FAR8 
~PPLELIST 

55 P~RDEE PLnCE 
NEW HAVEN, CT 0515 

"BILL STE!JART 
WMSHINGTON AhATEUR COMPUTER 

SOCIETY 
420! MASS AVE, N.W. +168 
!JASH!NGTON, DC 20016 

JAMES H HIGGINS 
~O~PUTERLAND OF NEWARK 
~STRO SHOPPING CENTER 
KIRKWOOD HIGHWAY 
NEWrllRKr DE 19711 

F':H FIORENTINO 
~PP~E USER GROUP 

~201 PONCE OE LEON BLVD 
CORAL GMBLE$, FL 33134 

A.C.E.S. 

671 N.E. 56TH STREET 
FT. LAUDERDALE• FL 33334 

DtW!D HALL 
HIAHt APPLE USERS GROUP 

2300 NW 135TH STREET 
HtAHit FL 3J!o7 

2083742227 

2035624907 

2027220210 

3027389656 

<) 

3057724768 

0 

V[CT~R STEEB 3059217401 
APPLE USER GROUP 
SOUTHERN MICROCOMPUTER ca 
5901E NORTHWEST LS!~T STREET 
MIAMI LAKES, FL 33169 

13 

PRESTON LOVE 404~660336 
~PPLE USER GROUP 
t•ATAi'IAF:T INC 
3001 N FULTON DRIVE 
ATL~NTA, GA 3030~ 

GARY LITTLE 6047317896 
APPLE a.c. COMPUTER SOCIETY 

101-2044 W THIRD AVENUE 
a.c. CANADA, 0 

R ETTORE 0 
EUROPE COHHUNITY COMPUTER CLUB 
59, RODE BEUKENLAAN 
1970 WEZEMBEEK-OPPEH 
BELGIUM• 0 

RALPH DAWSON 0 
APPLE BRITISH COLUMBIA 
2922 EAST 25TH AVENUE 
VANCOUVER· a.c 
CANADA• 0 

SCHRAEN DOMINIQUE -5084621 
APPLE OEDIP 
9, PLACE STE-OPPORTUNE-75001 
PARIS 
FRANCE, 0 

ALFREDO BUZALI 
HICROCOHPUTER CLUB 
FTE DE GUIJOTE t5 

HEXICO 10, D.F., 

APPLE USER GROUP EUROPE 
POSTFACH 4068 
D-4320 HATTINGEN 
WEST GERMANY• 0 

0 

-5892:?79 

0 

BILL HARK 8084882026 
HONOLULU APPLE USERS SOCIETY 

98-1451-A KAAHUMANU ST 
AIEA• HI 96701 

DENNIS NYHAGEN •) 
APPLE USER GROUP 

7110 C OHANA-NUI CIRCLE 
HONOLULU• HI 96818 

EARL KEYSER 0 

22 CLIJVEFi LAN[I 
HASON CITY, IA 50428 

LARFlY BUGBEE 

:'.!874 ITHACtll 
BOISE· ro 93705 

Mil\"E UP.SO 
MTCR1JF·ROCESSliR USER GRllUF' 

641 !.JOuDLAWN 
AURORA• IL 60506 

KEN ROSE 
NORTHWEST 3U~UR9ftN APPL£ II 

USER'3 GF:OIJP 
650 POMPANO LANE 
PALATINE• CL ~0067 

208362913::? 

I) 

312JS~:;7~3 



.JOHN GRE 1JE 
QUAD CITY COMPUTER CLUB 

4211 7 A•JENUE 
ROCK ISLAND• !L 61201 

CHICAGO AREA COMPUTER 
HOBBYISTS EXCHANGE <CACHE> 

F'O BOX 52 
SOUTH HOLLANDr IL 60473 · 

JERRY !='EIL 
APPLE PIE 

17318 S LOCUST 
TINLtY P~RKr IL 60477 

JOE TORZEWSKI 
AF'PLE LI8RARY 

51625 CHESTNUT ROAD 
GRANGERr IN 46530 

r10IJG MCINTOSH 
INDY APPLE PICKERS 
HOME COMPUTER CENTER 
~115 E 62 STREET 
lN[•IAHAPOLISr IN 46220 

APPLC:ItUTTER -
10049 SANTA FE DRIVE 
OVERLAND PARKr KS 66212 

ALLEN SIMPSON 
TRE B.R.A.N.C.H. 

4661 TUPELO STREET 
BATON ROUGEr LA 70808 

.-.-
SOUTHEASTERN SOFTWARE 
7270 CUL?EPPER DRIVE 
HEW ORLEANSr LA 70126 

3097868197 

3128491!32 

3125328244 

0 

0 

0 

5049240636 

0 

DAVE MITTON 6174933154 
HEW ENGLAND COMPUTER SOCIETY 

PO BOX 198 
8E[IFORD• HA 173<> 

NEATNOTES 
NEW ENGLAND APPLE TREE 
87~ MASS~CHUSETTS AVENUE 
CAMBRIDGE, HA 2139 

[1QNALD H ISAAC 
APPLESEE[1 

17 SAXON RO/llD 
WORCESTERr H/11 t602 

.JOE LOUIS 

H~RYLAND APPLE CORPS 
13A ~LLEGHENY AVENUE 
TOWSONr HD 2126~ 

0 

0 

3012960520 

KEVIN PARKS 3013211553 
MARYLAND APPLE !I USERS GP.CUP 
COHPUTERLAND UNLIMITED• !NC. 
lil07 YORK ROAD 
TOWSONr HD 21204 

14 

THE MICHIG/llN APPLE 

32905 ~ 12 HI ROAD STE 320 
FARMINGTON HILLSr HI 48018 

HICHIGAN/APPLE-GRAH 

PO BOX S51 
MADISON HEIGHTS, HI 48071 

DAN BUCHLER 

HINI'APP'LES 
13516 GRAND AVENUE SOUTH 
BURNSVILLEr HN 55337 

3139795298 

0 

6128905051 

• • • • • • • 3149654540 
FUTUREWORLDr INC. 
HICRO & PERSONAL COMPUTER CL 
12304 H/llNCHESTER ROAD 
ST LOUIS, HO 63131 

CREIGHTON CALFEE 0 
THE APPLE JACKS OF ST LOUIS 

PO BOX 8452 
ST LOUISr HO 63132 

NOEL HOSS 
ST LOUIS AREA COMPUTER CLUB 

PO BOX 28924 
ST LOUIS, HO 63132 

ODEL SHALL 
APPLE JACKS 

PO BOX :?4202 
ST. LOUISr HO 63130 

l'lLEX POPPER 
APPLE CORE COMPUTER CLUB 

3915 E INDEPENDENCE BLVD 
CH/llRLOTTEr NC 28205 

NANCY TENELL 
GREEN APPLES 
GREENSBORO BYTE SHOP 
218 NORTH ELH STREET 
GREENSBOROr NC 27410 

WILBUR ANDREWS 
CAROLINA APPLE CORE 

5212 INGLEWOOD LANE 
RALEIGHr NC 27609 

3148624040 

0 

7045235107 

9192752983 

9197873509 

RUSS GENZHER 4024354467 
APPLE SAUCE OF LLNCOLN-OHAHA 
CIO TEAM ELECTRONICS 
2055 '0' STREET 
LINCOLNr NE ~8510 

DICt\ SEDGEWICK 

100 HOF:NE STRr:'.ET 
[1Q1JEF;, NH 38:.20 

[1,a.N ~ISCHLER 

COMPUTER LAB OF NEW JERSEY 
141 ~Ot:TE 46 
9UDD L~KE• ~J 7S~a 

t) 

2016911984 



STEVE TOTH 
~PPLE TREE OF CENTRAL N.J. 

14!1 GREEN~OOD DRIVE 
PISCATAWAt• NJ 3954 

~OMPUTER ENCOUNTER 
AF'PLE USER GF:OUP 
::? NASSAU STREET 
PRIN~ETON• NJ 9540 

:?O!Gl687498 

6092948757 

EARL J NIELSEN 5054378447 
THE APPLE CORPS 
PERSONALIZED COhPUTER SERVICES 
1803 CORTE DEL RANCHERO 
ALnHOGORDO• NH 88310 

APPLE BYTER'S CORPS 7168475800 
\MEETING ~LACE> 
8UFFALO SAVINGS BANK 
3980 SHERIDAN DRIVE 
ANHERST• NY 14226 

CHARLES KOLLETT 5162860198 

32 N BREWSTER LANE 
BELLPORT, LONG ISLAND• NY 11713 

.'IYC USERS GROUP 
THE DRYSDALE SECURITY 
SS WATER STREET 
NEW YOP.K, NY 10004 

NEIL SHitiF'IRO 
NYC USEF:S GROUP 
COHPUTER/HART OF NEW YORK 
119 MADISON AVENUE 
NEW YORK• NY 10016 

ASD OFFICE SYSTEMS 
THE HID-HUDSON APPLE CORP 
RT 55 - VANWYCK PLAZA 
POUGHKEEPSIE• NY 12603 

GARY WEIR 
~PPLE BYTER'S CORPS 

225 WALTON DRIVE 
SNYDER, NY 14226 

COMPUTER SOLUTIONS 
DAYTON AREA APPLE USERS 
1932 BROWN STREET 
DAYTON, OH 45409 

[•AN WATSON 
DAYTON MUSEUM OF NATURAL 

HISTORY 
2629 RIDGE AVENUE 
DAYTON, OH 45414 

JOHN PtNDEr<SOI'! 
/llPPLE-SII•ER 

~707 CHESAPEA~E WAY 
F~IRFIELDr OH 45014 

JERRY HENSHAW 

THE TULSA COMPUTER SOCIEiY 
PO BOX 1133 

.TULSA, OK 74101 

5165794295 

2126867923 

0 

7168393486 

0 

5132!'32348 

5138291340 

•?198367364 
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WILL NEWMAN ii 503::?335711 
APPLE PORTL~ND PROGRAM LIBRARY 

EXCHANGE 
1915 N.E. COUCH 
PORTLAND• OR 97232 

~EN HOGGATT 5036395505 
APPLE PORTLAND PROGRAM L!9RARY 

EXCHANGE 
9195 S,W, ELROSE COURT 
TIGARDr OR 97223 

NEIL LIPSON 
PHILADELPHIA AREA COMPUTER 

SOCIETY 
29 S. NEW ARDMORE AVENUE 
BROOHALLr PA 19008 

APPLE USER GROUP 
COHPUTERLAND OF HARRISBURG 
4644 CARLISLE PIKE 
HECHANICSB~RGr PA 17055 

DICK HOBERG 
PHILADELPHIA AREA COMPUTER 

SOCIETY <PACS> 
PO BOX 1954 
PHILADELPHIA, PA 19105 

APPLE USER GROUP 
THE COMPUTER HOUSE 
1000 GREENTREE ROAD 
PITTSBURGH• PA 15220 

RICHARD C SECRIST 
APPLE PI 

RT t12• CHEROKEE HILLS 
SEVIERVILLE• TN 37862 

APPLE CORPS 
COHPUTERLAND OF AUSTIN 
3300 ANDERSON LAND 
AUSTIN• TX 78757 

BOBBIE FERF:ELL 
THE APPLE CORPS - GREENHILL 

SCHOOLr FULTON BLDG 
14255 MIDWAY ROAD 
DALLAS• TX 75240 

R. V. COLLINS 
AF'PLE BARREL 

12502 BEXLEY 
HOUSTON' TX 77099 

BILL HYDE 
APPLESEEt1 
THE COHF~TER SHOP 
6812 SAN F·Et•RO 
SAN ANTONIOr TX 78216 

PHILIP W JAC~SON 

COMPUTER SOLUTIONS 
SUITE t24A 9~00 ~ROADWAY 
SAN ANTONIO• f ( 7821 7 

&RIH'.:E L.ERNEF: 
APF·LE 
TRTPOWER ELECTRtC 
SO F ~300 STREET 
MURRAY, UT 94107 

2153566183 

0 

2159233299 

4129211333 

0 

4124525701 

2146611211 

0 

5129280553 

9012620960 



Byte1 from the APPLE Pl 
Sandy Greenfarb 
Thie column ie intended to be a forum for presenting ideas, discoveries, techniques 
and such that might be of benefit to other APPLE users and do not warrant a full 
article. Length does not denote irrportance and sometimes significant gems go un­
said because their authors felt they were too short. I am going to start this off with 
a couple of itel'l"s of my_ own and hope that others will follow suit and contribute their 
short tidbits. How often this column appears depends on the support of the member­
ship. 

Recording APPLE Music: While rereading the red APPLE II Reference Manual 
( 137th time), I discovered a reference to $COZX, toggle cassette output. As an 
experirrent, I took a music demo and changed the references in the program from 
$0>30 (toggle speaker output) to $COZO. The result was music that could be 
recorded and/or played out loud on my cassette recorder. 

APPLESOFT - Symbolic subscript in DIM statement - In order to keep my daughter 
interested in HANGMAN, I constantly modify the list of words in my DATA statements. 
I found that a symbolic subscript simplified my program changes. Hopefully, the 
following technique will be of benefit to others: ' 

10 NUMBER=6: REM NUMBER OF WORDS IN DATA STATEMENTS 
ZO DIM WORD$(NUMBER) 
30 FOR I=l TO NUMBER: READ WORD(NUMBER): NEXT 

70 CURRENT$=WORD$(l+INT(NUMBER*RND(l))): REM SELECT WORD 

199 DATA WORDl, WORD2, WORD3, WORD4, WORDS, WORD6 
Now whenever I change the number of words, line 10 is the only other change required. 
Note that NUMBER must be defined before the DIM statement. 

)3Z767 (48K machine): Some Integer Basic programs, for one reason or another, 
save pointers in a variable for use in the program, i.e., HIGHMEM::PEEK(77)*Z56 
+PEEK(76). These same programs £ailed with a> 3Z767 ERROR when I moved up to 
48K. The following line substitution cured this problem. HIGHMEM=PEEK(77) 
MOD128*Z56+PEEK(76)-16384*(PEEK(77)') 1Z7)-16384*(PEEK(77)) 1Z7) 

TINY PASCAL - Combining libraries from disk: Users of Tiny Pascal quickly dis­
cover the need for maintaining libraries of procedures and functions for use with 
their programs. To use one source library, simply load the library and write the 
program around it. I discovered the following method to append one library to 
another. In Pascal monitor mode, load the first library. Start the Editor and this 
should give you a statistical message of bytes used for your source (for this example 
I'll use 5000-SCFE). Next return back to Monitor and execute a DOS command load­
ing the second library and the last address used by the first library (BLOAD LIBZ, 
A$5CFE). The libraries are now appended. The reason this works is that Tiny 
Pascal uses a $FF as the last character of a source file to indicate End-of-File. 
By overwriting the first End-of-File mark, you have connected the files. 

) 
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Adjwting thtZ DISH 11 J'i!i!ID 
Mark L. Crosby 

First. let me explain· that I do not recorrmend you i111t1ediately tear your disk apart to adjust 
its speed as that will certainly nullify your warantee. However. if you are somewhat mechan­
ical and your warantee has expired, then this is for you. 

You do not need any electronics experience nor any special tools other than either a (a) 
neon power tester or (b) a flourescent light. and a tiny screwdriver. 

First, turn off the power to your Apple and remove the Disk Unit from its Controller Card 
(leave the card in the Apple). Now that the Disk unit is safely disconnected from any power 
source it is safe to open it. Remove the 4 screws from the bottom of the unit which hold the 
cover to the base-plate. Slide the cover backwards - away from the disk gate - until it is 
free. This may require some considerable and careful effort as the cover fits tightly against 
the base-plate and associated structural supports inside the unit. Just be sure the multi­
wire cable is not caught on the cover as you slide it backwards. After the cover has been 
removed, turn the disk unit over and place the cover aside for a mome~t. 

Now remove the remaining 4 screws on the bottom of the unit. This will separate the base­
plate from the remainder of the unit. Before you try to remove the base-plate (after the 
screws are out), unclip the cable clamp holding the multiwire cable to the back of the 
base-plate and slide the cable out of the clamp. Now lay the base-plate aside dnd turn 
the disk unit upside down. 

rt>w reconnect the multiwire cable to the Controller Card and power up the Apple II. Attempt 
to boot the DOS (do not place a floppy disk in the Disk unit) by hitting the Ctrl-P return 
sequen~e. This will"'Start the disk motor turning. 

On the very center part of the unit is a strobe disk calibrated for both 50 and 60 Hz. So 
bring over the neon light or flourescent lamp, turn it on and watch the pretty lines 
moving just like your record turntable. Note which lines are for 60 Hz!!! 

Now the "hard" part. You do have a tiny screwdriver don't you? Well, on the back apron of 
the disk unit is a small printed circuit b9ard and peeking up at you from one end on the 
upper edge (which is really the bottom edge but the unit is upside down now) is a small 
10-turn potentiometer. See figure. Actually, this may need only a slight trinming up 
so a small turn may produce significant results. As you turn the pot, watch the strobe 
lines until they come to a halt - or as nearly non-moving as possible. You are finished. 

Reverse the procedure to put everything back together - remember to turn off the power first, 
remove the cable from the controller card, clip the cable back onto the base-plate, put the 
4 screws back, put the cover back by sliding it from the rear forward and, finally, put the 
remaining 4 screws back. 

Simple? Definitely. 

p.s. This is how the "pros" do it. 

) 

fig. I 

Stephen Wozniak, Vice President of research and 
development for the Apple Computer Company. 
Cupertino, California, received the Association 
for Computing Machinery (ACM) Grace Murray Hopper 
award at the ACM annual conference last month in 
Detroit. The Hopper award cites Wozniak for "his /·:~ 
many contr.ibutions to the rapidly growing field / ;. .• 
of personal computing and, in particular. to the '/,:~·ii 
hardware and software for the Apple Computer." _.-;,. . .::.-: ,,_~' 
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Sca1on'1 G1cctlng1 

COMPUTER EMPORIUM 

featuring: 

' .appk!·computar inc. 

~ carnrnadare 

exidy 
cromemco 

1990 K St.,NW 
D.C. 

1984 Chain Br. Rd. 
VA. 

466-3367 

E call for 

821-8334 
service shop: 

821-8394 

new xmas hours! 

What's Where in the APPLE 

Profea1or Wllllam F. Luebbert 
D1rtmoulh College 
H1novor, NH 03755 

Whether you are programming In BAS~C or assembly 
language, a memory map helps save time, reduce pro· 
gram size and Improve performance. ·This ls the most 
complete and up to date APPLE memory map ever 
published. 

To gel lho most out ol an APPLE, or 
any other compuler wilh limltod 
resourcos.11 ls lmpor1an1 lo know a good 
deal aboul lho hardware and sollware 
envlronmenl. 

When one graduates lrom simple pro· 
grams lo more ambitious programs In· 
volvlng caralul conlrol ol man-machine 
lnleracllon, analog 10 digilal or dlgltal lo 
analog conversion, extensive use of 
compuler graphics, lhe control ol extar· 
nal devices. dalabase managemenl, 
sorting, word-processing or any of a 
wldo variety ol Interesting tasks, this 
knowlodge tends to become moro lmpor· 
lant. When (and II) one gals lnlo roal 
time programming, adding his own 
speclalized Interlaces. perlorms ac· 
tivllies where one must get lhe absolute 
maximum speed or gets lnlo other silua· 
lions where machine language program· 
ming Is appropriate, ct becomes critical. 

Not every serious programmer needs 
to become a machine language level pro· 
grammar. However, good programmers 
know that when Iha computer Is running 
lhelr programs there Is a good deal ol 
machine language code in Iha machine 
providing an operating environment for 
lheir programs. This operating environ· 
manl typically includes the system 
monitor, a BASIC lnlerpreler and 
poHlbly a disk operating system (DOS) 
and/or oKlra ROM packages. 

When one looks al lnleresUng pro· 
grams described In magazines 11nd user 
group newsletters, he finds that these 
programs oflen conlaln PEEKs, POKEs 
and CALLs. These are commands which 
are extensions ol BASIC (or olher higher 
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level languages). They are provided to 
allow one to Interlace wllh Iha computer 
hardware, operating environment sort· 
ware, and other machine language pro· 
grams or subprograms. 

PEEKs, POKEa and CALLs all refer lo 
memory locations which are identlliable 
aa to what lhey contain or what they do. 
a PEEK oxamlnas tho contents ol a 
spocilled momory locatlon and allows 
one to use that content In a program. 
POKE chango1 tho contents of a 
doslgnatod momory location lo some 
spocillcd valuo. It can bo used to chango 
parameters. ol Iha operating environ· 
ment or to 1e1 up or change pieces ol 
program or data. A CALL translars pro· 
gram control to a particular memory 
location and sots up a return Unkaga for 
transler back to tho CALllng routine In 
lho user•a program. 

Pieces ol !ho monitor or some other 
parts ot Iha operating environment can 
often be accessed via CALLs. POKEs 
and PEEKs to modily system operation 
or to parlorm desired functions wllhout 
tho necessity ol additional code. Usually 
this code has boon carefully wrlllen in 
machine languago and optimized by 
good programmers, so it runs laster and 
takes less spaco or less computer time 
than lhe same function would roquire ii 
programmod totally by tho user. 

A programming manual Intended lor 
serious programmers should supply 
somo sort ol memory map and lnforma· 
lion about Iha mo11t Important and Ire· 
quently used PEEKS, POKES and CALLS. 
A good memory map can show the user 
whore ho can gel information from lho 
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computer, what potenllally uselul soft· 
ware Is available but perhaps hidden 
away Inside lho computer, and the 
.. hooks.. provided to porlorm a wide 
variety ol functions by means of CALla, 
POKEs and/or PEEKs. Olten It becomes 
tho most well-worn section ol lhe 
manual. Once programmers begin using 
it as a source ol lnlormatton, they begin 
lo wish lor a more comploto atlas which 
will lot lhem llnd more and more lnlor· 
mation and guide them In their own ex· 
ploratlons Inside tho computer and Its 
soltware. 

Tho momory map preaantod hero was 
developed Initially as a programming aid 
tor my own personal programming. Im· 
portent sources ot lnlormallon tor Us 
creation Included the APPt.ESOFT II 
Manual. Ille APPLE Reft11ence Manual. 
WOZPAC and various Issues ol MICRO. 
Call·Appfe and NEAT as well as my own 
lnvesligation11 cnsldo tho computer. 

Tne map Is being circulated lor com· 
ment, corractcon and modclicalion by 
many of the more active members ot tho 
New England Apple Treo User•s Group. 
They have suggoslod valuable changes, 
corrections and addlllon1. Inevitably 
there will sun bO errors and omissions. 
For these I beg your Indulgence. 

This memory allaa ls stored on·llna on 
lhe Dartmouth Tlmashare System In a 
database which can be usod lor selec· 
live ratrleval and report gonoralion using 
standard database man11gemont solt· 
waro. Tho aulhor would approclat.1 cor· 
reclions or sugguted changoa or addl• 
lions. Please mall lhom to him at Hin· 
man. Box 6166, Dartmouth College, 
Hanover, NH 03755. 

15:29 
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HEXLOC 

•OOOO-•OOFF 
•OOOO-t0005 
tOOOO-tOOOI 
tOOOO 
•OOOI 
tOOOA-tOOOC 
tOOOD-tOOl 7 
tOOIA-tOOID 
tOOIA-tOOIB 
tOOIC 
tOOIC 
•OOID 
tOOIE-tOOIF 
•0020-t004F 
t0020 
t0021 
•0022 
•0023 
t0024 
t0025 
•0026-•0027 
t0026-t0027 
•0020-t0029 
t002A-t002D 
t002C 
t002C 
t002C-t002D 
t002D 
t002D 
t002D 
tOO:!E 
t002E 
eoo~ 

•0021' 
•002F 
t0021' 
•oo:io 
tOO:JO 
•0031 
too:r.z 
t0033 
•0034 
t0035 
t0035 
t0036-t0037 
t0038-t0039 
t003A-t003D 
t003C 
t003C 
t003C-t003D 
t003E-t003F 
t0040-t0041 
t0042-t0043 
•0044 
t0044-t0045 
•004' 
t0046 
•0047 
t004B 
t0049 
t004A-t0048 
•004C-t004D 
t004E-tD04F 
t0050-t0061 
t0050-t0051 
t0050-t00DI 
•00:11 
•0052 
•0052-•0053 
t00:13 
t00:14 
t00D4-t00D:I 
t0054-t00:15 
tOODD 
•006:1-•0066 
t0067-t006B 
t0069-t006A 
t006D-t006C 
t006D-t006E 
t006F-t0070 
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Dt:CLOC 

0-25' 
0·5 
0-1 
0 
I 
10-12 
13-23 
26-27 
iZt..-27 
28 
28 
2V 
30-31 
32-79 
32 
33 
34 
35 
36 
37 
38-39 
38-39 
40-41 
42-43 
44 
44 
44-45 
45 
45 

46 
46 
46 
47 
47 
47 
48 
48 
49 

'° ,. 
52 
53 
53 
54-55 

"'6-57 
')f)-59 
60 

60-61 
t.2-63 
64-6:1 
66-67 
60 
60-69 
69 
70 
71 
72 
73 
74-75 
76-77 
70-79 
80-97 
eo-e1 
BO-Bl 
Bl 
112 
B2-B3 
B3 
B4 
B4-B5 
B4-B5 
85 
90-102 
103-104 
105-106 
107-108 
109-110 
111-112 

NAii£ 

llOt..'ROH 
LOCO 
LOCI 

SHAPEL -~IAPEH 

HC<k.ORI 
COUl'HH 
Rl:IL 'Rl:IH 

WNDl.EFf 
MflD'4DTH 
WNDTOP 
.,,.DDTH 
CH 
CV 
,-:OASL '~OASH 
llDASL 'HD A SU 
OllSL '0/\5H 
BAS~'HAS.:H 

H.:! 
LHNEH 

V2 
HAS" 
Cltl<SUH 
FORrtAf 
LAST IN 
LENGTH 
SIGN 
Cllt.llA 
HHASK 
toDD£ 
INVFLC 
l'R(JnPT 
YSAV 
Y'iAVI 
L 
C5"L 'C5"tt 
.. 5"L ... 5"H 
l'CL 'l'CH 
IOT 
XOTNZ 
AIL-AIH 
A2L-A."'H 
A3L-A3H 
A4L-A4H 
,.HT 
A5L-A5H 
ACC 
IAEC 
YREC 
SIATUS 
Sl'NI 
LOHE111. 'LOl'tEH>t 
HI HEHL 'HIHEHH 
ANDL 'ANDH 

ACL 'ACH 
Oll. ... DIH 
SHAPE I 
DY 
11NDL.,.ITNDH 
QllftNT 
EL 
AUIL .,.AUIH 
EL.,.EH 
EH 

USE 

HARDWARE PACE IFRO 
JUN' INSIRUC T IONS TO CONT 11111[ IN Al'Plf:lflf' T 
SWEET·lb C16-DIT INTERPllETEI-.. RECISTEll RO 
l10NI TOR PIEHORY t.UCAT ION ·u>r.o. 
ttllNITOR l'IEtUlllY LOCATION 'LDC I' 
LOCH FOR •JSR FtJNCTION'!I A- INSTlllX:TION 
CENEllAL PUllPOSE COVNTERSIH AGS F(lfl APPLlSOf T 
Ill .. RES CNAPHICS ON-TttE-Fl Y '!HAPE POINIEA 
HIRES l'UINIER 10 SIW'[ usr 
HI-AES CRAPHICS ON-TltE-FL't •OLOR one 
HIRES RUNNUIC COLOR HAS .. 
HI-HUI CllAl'HIC:I HICH-OllDEN U•lt: l ... -,sru• COi/Ni •Oii LIN•; 
S'4EET-lf> I 16-DI I INlfRPllFlt'Rt llft:ISTEll A" 
APPL[ 11 'lYSllH HCltll IOR Rf 'lflfV[ll l C'CM ICIHS 
SCAOl.LINC MIND<M l[FT SID£ 10·')9 Clfl t0-t27• 
SCAOl.LINC WIN['()W WIOIU <1 •o OH ···~~lH<WNDlf.F'hWNOWUlu·•ot 

SCROLLINO MIN~ TOP I INE IO)·~:t llfl tO·tl'>> 
5CROl.LINC MINIKIM DOTIOH Lltl[ •0·;'') Oii ~0-•1611MNDDTH WUDIOPI 
CUllSOll tlOA llOIHAI. PIJSIT IOU • ., ., .. '"' tn •• n I 
CUff!iOR \11'.HTICAL POSITION M~~::J l"'tff 1(\·•17» 
L0·11£5 t;llAPHIC'i POINIEll 10 It nw.r.;r DY rr f)f' ~Ull "lUI I ltlf 
ttl ·RES c;RAPHICS DH-ttet-Fl Y DJ.SE ADURCSS 
HOlll fflR DASE ADl>IWSS POIN!rN 
t'IOfll IUR DAS[ ADl>llP>5 POINll:N ;' 
LOM AES COLOR CRAl'lllCS ";? 
HONllOR H[H()Ht LOCATllJN 'L1111[H' 
HONI fllll llETUlltl P(llNIER 
LOM·AES COi.OR GRAPHICS V;' 
l'IONHOR HEHORV LCICAllON .,.MNl:H' 
110NI lllll l'llHOR• I OCAT ION 'V;'' 
LOM-Rt;S COLOR CRAPlllC5 "A~I'. 

HOHITOA HEHOAY LOCAi l(JN ·c1t,.SUH 
l'KlNlfOA ,_ "INIA!anE"DlCR N"•JMY LOCAllOH ·FOA"'-'I' 
l'IOHITOll HU10AY LOCATICIN .LA'lJIN' 
HOHllOR !- HINIA5!11;HDl.ER HEHORY LOCAJIOH 'LFNGflt' 
'10rll IOR HEHOllY LOCATION ·str.N 
LO-RE5 Clll.OR t;RAPlllCS COLON tfl)R PLOTlllLINIVL IN FUNCJIOl'IS 
Hl·llES C:RAl'tllCS llHASll Ol'l-IHE·FL·t DIT HASI< 
'10NITOR &. HINIASSEHOLER HEHl'llY LOCAllON 'HOD[' 
VIDEO FOllHAI CONlllOl. .l:l:!Urf"l•NONHAL. 1;!71•7Fl•FLASHIN<l 6:l••Jl.l•INV 
PROHPI CHARACTER PlllNTED ON CETLN CALL 
HONITOA f, HINIA!iS[H8[R HEllORV LOCATlllN "YSAV 
HONITOR HEllORV LOCATION "Y'3AVI' 
HINIAS!lfHD[ll l'IEl'IOR'I' I OC'Af ION 'l · 
PAOCllA11 COUNIER FOR USER Elll ON CUVI llOUTINt: IHUNllClftl 
PAOCAA11 COUHTEll FOR US[A Elll ON l\fYIN llOUTINl: IHOHlhll>• 
USf:R PAOCllAH COUNTER SAVED ltfAE ON OR" 10 ,.,,.I TOii 
ttllNITOR HEHOAY LOCATION 'I Of' 
110NITOR HEHOAY LOCATION "IOINZ • 
l10Nll0A MOR" OYIE PAIR Al 
HOHi TOR MORI< DYi[ PAIR A~ 
'1DNITOR MORI< OVf[R P,\lll A:J 
l10NllOR MOAK DYil PAlll A4 
nlNIASSUUILEA N.'10AV LOCAf ION 
110NITOR WOAll DYIE PAIR A:I 
USER AC SAVED ltERE ON DA" 10 l10NI IOR 
USER l·At:C SAYED Hf.RE ON ORI< ro '10NllOll 
USER Y-REC SAVE hi.RE ON 011" IO HOIH fOA 
USER P SIATUS SAVED ltlAE ON 0111< Tl) l10NllOA 
USER SIACll POINIEA 5AVED tt[Nf. ON OR" 
POINIEA 10 LOHEH 
POINTER 10 HIHEH 
16 DIT NO AANDQnlZED WllH f ACH l<EY ENTRY 
C£NERAL PUllPUSIE POINlfR5 fOA Al'PLF.SOFT 
l10NITOA POINIEll 'AC• 
lllRES CRAPHICS D£LTA·l ,.OA HI IN SHAPE 
HIRES CRAPlllCS SHAPE TEHI' 
ltlHfS CAAPlllC!I Ot'L lA-V FOR Ill. IN Siu.PE 
110NllOll 16·1l I 1 POI NIER 'lltlU · 
HI-AES CAAPHICS OMNI 2 I.SD 5 ARIE Rl'TATION OUADllAHT FOR DflAM 
Ill-RES CR .... HICS ERROR FON Ill.IN 
HOHi IOR 16-lll 1 POINlt;ll 'AUi. 
HI-AES C.RAPHICS EllAOA FOR HI. IN 
Hl-llES CRAPltlC9 ERROR FOR HLIN 
RES\JLI OF LAST 11UL TIPLHOIVIDE 

STAAi PllOC PTA POINIER 10 DECINNINQ Of l'ROCRA11 NOllHALLY t0801 
LllHEH POINIEA 10 STAllT Ot" SIHPLE YAAIADI E Sl'ACE 
AllRAV POINTER POINTER lO U[CINNINC OF AllAAY SPACE 
FREE SPACE PNIR POINIEA 10 END OF MJl'IEAIC SIOAACE IN USt: 
STlllNC POINIER POINTER 10 START OF STAINO SIORACE SIAINCS TO END OF HEl'IOllY 
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LUll8ERT'S COPYRIQHT APPLE l'IE1'0RY ATLAS - "ICRO MOAZINE VERSION 

Hl!XLDC D!CLOC 

tooe3-eooe4 131-132 
t008S-t009C 133-1:16 
t009' 
•009D-tOOA3 1:17-163 
eOOA4 164 
eOOA:l-tOOAll Ui:l-171 
tOOAC-eooA! 17:1-174 
eOOAF•eOODO 17:1-176 
•OODI 177 
•0011-eooce 177-200 
•0087 183 
•ooDD-tOOD9 IB4-IB5 
•OODD.l.eooH IB4-ID:I 
tOOC9-tOOCD 201-205 
tOOCA-tOOCD 202-203 
•oocc-•oocD 204-205 
tOOCE-tOOCF 201>-207 
tOODO-tOODf' 216-223 
tOODO 216 
tOODE 222 
toot:D-toot:2 224-226 
100£4 :128 
tOOl!:l-toot:7 229-231 
t00£8-tOOE9 232-233 
tOOEA :?34 
tOOFO-tOOf'3 :140-243 
t00f'3 
t00f'4 244 
tOOf'4-tOOl'B 244-24B 
tOOf':I 245 
t00f'7 247 
t00f'8 248 
•00f'9 249 
tOOFC :1:12 
•0100-tOI,.,. 2:16-511 
•0200 :112 
t0200-t02FF :112-767 
t0300-t031'F 768-1023 
t0300-t03F7 760-1015 
t0300. tO:JAI' 768-943 
eo:i:io-•03:11 800•001 
t03412 802 
t03:13 803 
t0324 804 
t032:1 BO:I 
•0326 806 
•0326 806 
t0327 007 
t0328-t0329 808-809 
t032A 810 
•0300 976 
t03DO 976 
t03D3 979 
•03Db 982 
t03D9 98:1 
t03DC 908 
t03E3 99:1 
t03EA 1002 
t03"B 1016 
t03"D 1019 
t03"E 1022 
t031'E-t031'F 1022-1023 
t0400-t07FF 1024-2043 
t0478•5 1144•5 
t0478•8 1144•9 
t04F8•5 1272•S 
t04fB•ll 1272•11 
t0'7B•S 1400•6 
t0570•S 1400•5 
tO:IFB•S 1528•9 
t0678•S l6D6•S 
t0678•S 1656•9 
t06"8 1784•S 
tOl>F8•8 1784•8 
t0778•S 1912•5 
•0778•8 1912•S 
t07F8•S 2040•9 
t07FO•S 2040•9 
•0800 2040 
toeOO•t09FF 204B-2559 
tOOOO-tOIFF 204B-:J071 
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PICK 

POINTER TO THE LAST-USED VARI ADLE 'S VALUE 
GENERAL USACE 
l'tONITOR HEHOAY LOCATION 'PICIV 
MIN l"LOATINO-l'OINT ACCUl!Ul.ATDR • 
llENl?RAL USE IN FLOATING l'OINT HATH ROUTINES 
SECOHDNIY l"LOATINO l'OINT ACCUf'IULATOA 
QfNlRAL USAll! FLACS,POINTERS 

PROCRNI POINTER l'OINTEll TO END OF l'ROCllNI NOT CHNIQEO DY LDl'IE" 

CHRCOT 

TITl'Tll 

PPL 'PPH 
PYL'PYH 
ACL 'ACH 

SION 
12 

H2 
SIC.PAO 
XI 
"I 
E 

IN 

XOL ... XOH 
YO 
lllSAV 
HCOL.OR 
HNOX 
llPAll 
llPAO 
SCALE 

CHA~T 8111 CALL - GET!I NEXT !IEOUENTIM. CHll Oii TOKEN 
CHACET llOUTINE:. CM.LED WHEN A-S '4ANTS ANOTHER CHAllACT£A 
CHACOT 5/11 CALL CHllCET INCllEHfNTS TX IPTR CHIUlOT DOES NOT 
PTll TO LAST CHM ODTAINED THRU CHACET ROUTINE 
TITPTR - POINTS AT NEXT CHAR Oft TOllEN fAOH PROC IC/A DEC 7BI 
RANDDl1 NUHDEA 
DASIC STAllT-OF-PROCRNI POINTER 
BASIC END OF YARIABLE!I POINTER 
BASIC ACC 
ONERll POINTERS/SCRATCH 
POKE 0 TOCLEAll EllllOR l"LAll 
WHEN ERROR OCCUllS' ERROR CODE Al'PEAllS HERE 
HI -llEIS CRN'HICS lloY COORDINATES 
HI -llE!I CRN'HICS COLOR OYTE 
CENEllAL USACE 1"1111 HI-RES QRN'HICS 
POINTER TO BEQINNINC OF SHAPE TADLE 
COl.Ll!llOH COUNTEll FOR Hl-llES GRAPHICS 
GENERAL USE FLAQS 
PIDMITDll lo FLOATING POINT ROUTINES HEl1DRY LDC 'SICH' 
flOHITOR lo l"LOATING POINT llOUTINES HfHOllY LDC •12• IEll'CIHENT 21 
ONEAll POINTERS 
l'IONITOR '- FLOATINC l'OINT ROUTINES HEHORY LOC 'H2' t"""llSSA 2> 
SWEET-16 nEllORY LOCATIO" '5161'AC' 
l10NITOR '- FLOATING POINT ROUTINES HEHORV LDC •JI• IEXPONl!NT 11 
llDNITOA lo FLOATING POINT llOUTINES HEHOllY LDC '"I' IHAtHISSA 11 
IQ'llTOR lo FLOATING POINT ROUTINES HEHORY LDC 'f • 
SUDROUT IHE RETUllN llTACK 
l'IOHITOR g. HINIASSEHDLER llEllORY LOCATION "IN' 
llEYIN t INl'UTI BUFFER 
AllEA CLODDEllED DY EITHER MSIER Oii SLAVE Dl!N<ETTE DODI 
OFTEN FREE SPACE NOTE COHPET INC USES OFTEN FREE SPACE CON5lRAINTS 
DECWlllTEA l'RINTEll OUTPUT llF BLOADED FROl'I Dl5KI 
HI-RES QllAPHICS- PlllOR 1-COllRD SAVE AFTER HLIN OR HPLOT 
HI-REii GRAPHICS YO - l'IO!IT RECENT Y-COOADINATE 
HI-AES CAN'HICS 'DXSAV' 
HI-RES CAN'HICB COL.OR FOR HPLOT' HPOSN 
HI-RES CRN'HICll HNDX - ON-THE-FLY BYTE INDEX FllQn DASE ADDllESS 
POKE 32 FOR HI-AES PCll l'LOTTINC' 1>4 FDR PACE;;? 
HI-RES QRAPHICS ltEH PAGE FOR l'LOTTINC CRN'HICS t20 FOR PCI 't40 FOR PC. 
ON-THE-FLY SCALE FACTOR FOR DllAW' SHAPE' HOVE 

SHAPIL 'SHAPIH STNIT-Ol'-SHAPE-TADLE POINTE!! 
CDLLSH COLLISION COUNT FllQn DllAW'DRAWI 

DOS !IE-ENTRY POINT C3DOOI 

995 
1002 
VSRADll 
NHI 
IAOADll 

llRATE 

SIBITS 

STATUS 

DYTE 

PWDTH 
NDITS 

FL ACS 

INITIALIZE Oii RE-INITIALZE 00!1 13DOOI 
005 3 1 HARD ENTRY POINT 
DOS 3 I ENTRY POINT FOR 110 PACllACE 
DOS 3 I ENTRY POINT FOR RWTS 
DOS 3 I ENTRY POINT TO LOAD •'A WITH ADDRESS AT END Of' S'tS DUFFEi! 
0011 3 I ENTllY POINT TO LOAD Y'A WI TH ADDRESS OF lODLll 
DOS 3 2 ENTRY POINT FOR llOUTINE THAT \IPDATES 110 HllOll TADLES 
CTL-Y '41LL CAUSE JSR HERE 
NHI 'S VECTORED TO THIS LOCATION 
l'IOHITOR HEHOllY LOCATION 'lllOADll' 
IAO'S VECTORED TO ADDflESS WHOSE POINTEll IS HERE 
SCREEN DUFFER IHAADwAAE PACES 4-71 ILIM-f<ES CRAPHICS &. TEil PACE 
SERIAL INTERFACE BAUD OUANTUH RATE •I• 19200 OAIJD, t4.:l•'.l00 OAUO 
SCllATCHl'AD HEllORY BYTE FOii PERIPHf:RAL IN SLOT •5 
SERIAL INTEllFACE CONTAIN HUHD[H OF STOP DIT5 1 INCLUOINC I PARITY BIT• 
!ICllATCHPAO HEllORY BYTE f'OR PElllPl<EHAL IN SLOT •S 
SElllAL IHTERFACE PARITY CH[CllSUH OPTIONS ISEE nANUALI 
SCllATCHPAD HEHOllY DYTE FOR PElllPHEAAL IN SLOT•S 
SCAATCHPAO HEl'IORY BYTE FOR PElllPHEAAL IN SLOT •S 
SERIAL INTERFACE INPUT OUTPUT BUFFEll 
SCRATCHPAD HEllORY DYTE FOR PEAIPHEllAL IN SLOI •S 
SCllATCHPAD HEHOllY BYTE FOR PERIPHt:RAL IN SLOT •S 
SERIAL INTERFACE PAINT LIM: WIDTH U CHAPS PEii LINEI 
SElllAL INTERFACE HUl'IDEll OF DATA OITS PLUS I FOR STAllT BIT 
SCllATCHPAD HEHOllY DYTE FOR PElllPHEllAL IN St.Of •S 
SElllAL INTEllFACE OPERATION HOOE 
INTElllluPT llETUllN HE"ORY DYTE FOR PElllP'*RAL IN SLOT •S 
D£FAUl. T INTECER BASIC LOHEH 
AllEA CLODDElllED DY EITHER MSTEll QA SLAVE Dl!N<ETTE DOOT 
SECONDAllY SCREEN DUl'FER ITEIT lo LOM-AES CllAPHICS PACE 21 
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N = 

) 

~;;;;;;:;-~;;;-;;;-;;~;-;;,;;;-~;~;;-:-~1~;~-~~;;1;-~;;1~----- ---------------------------- -----
------------------------------------------------------------------- ·-- ·---- .. ·-- ·--------- ·---- .. -.. ----- . ----
HEILOC DE CL DC 

•oeoo-scooo 2040•49152 
tOUOO-LClflEft 2048-Llllt[" 
tOCOO 3072 
SOCOO-tlFFF 3072-8191 
t0CF2 3314 
tlDOO-t:JFFF 4000-16J03 
tlD00-'4000 6912-16384 
t2000-t:JFFF 8192-16383 
t:JOOO-LOl1E" 12200·LOl'E" 
t:JF3-•JF4 1011-1012 
t4000-t4520 14":JB4-17696 
t4000-S5FFF 11>304-24575 
tOOO 17664 
•4500-4520 17664-17696 
•'600-•aooo 22011.-:12160 
t9600-S9853 -271:16--26541 
t9600-t9700 -271:16--26880 
t9701-•9802 -26879--26622 
t9801-S9853 -26623--26541 
t91)10-., -25J28-~ 

t9D73-tA7DF -25229--25561 
•9019 _.,..,9 
S9E40 -25011 
tft71! -24962 
tAll4 -24140 
tAID9 -24135 
tAllE -24130 
tAIDC -24100 
tAIEE -24082 
tAIFC -24068 
tA200 -24064 
•11200 -24064 
tA208 -24056 
•A20C -240~2 

•A223 -240~'1 

•A2:J6 -24010 
•A278 -23944 
SA2EC -23828 
SA327 -23769 
tA330 -2J760 
tA3A5 -2J64J 
tA476 -23434 
tA48D -23411 
tA4A5 -23J87 
tA4110 -23376 
tA4[4 -233~4 

tA501 -23295 
tA50D -23~03 

tA531 ·23247 
tA54f . -2:1217 
tA566 -23210 
tA7EO-SMl6:1 -22560--22439 
tA8CD-SA980 ·22323--22144 
tA996-tA997 -22122--221~1 
tA998-tA9.,., -22120--22119 
tA.,A:l-tA9A4 -22109--22108 
tA.,115-SA9116 -22091--22090 
tAAOll -22005 
tMJF-H2CE -2195:1--19762 
t03EF-H642 -1947:1--18878 
SODOO -17152 
HF6 ' tllFff -16304 
HFFF ·16J84 
tCOOO -16J84 
tcOOO-tCOOF -16:184-·16:169 
tCOOO-tCFFF -16384--12289 
•co to -163611 
tco10-•co1F -16368--16353 
•co20 -16352 
tC021 -16352 
tco:ao -16336 
tC04X -16320 
tCO:>O -16304 
tCO:>I -16303 
tC052 •16302 
tCO:IJ -16301 
tC054 -16300 
tC0'5 -16299 
tCO:l6 -16298 
SC057 -16297 
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MME 

KDD - IOADR 

KllDBTD 

TAPEOUT 

SPKR 

UTCLR 
TXT5ET 
"UCLR 
"USl!T 
LOWSCR 
Hl5CR 
LORES 
HIRl!S 

USE 

RAIHlE OF 1'05SIDLE !IEITINOll FOR HI~" IDEf'ENOINO UPON ft£" SUE- DOS 
PROC:RM STORACE FOR ROl1 \/ERSION Of' N'l'l.ESOFT 
DEFAUl..T LOCATIOtl FOR START OF SHAl'C TAllLE AS SET DY HI-RES SKl\l'E LOAO 
OFU:N ~REE SPACE • 
TO CNYRT AIS l'llOC F" ROl'I fO (A5SEHE Lo.<ID PROC- CALL 3)14-LISY-SAVE 
THIS RECION OF IOEHOllV rs CLOBDERED av A SLAVE Dl!ifl.ETTE lllJOT 
RAWDOS !VERSION OF DOS USED WITH "A!ITER CREATE - FROl'I Dl51ll 
HI-RES QRN'HICS PACE I 
l'ROCR"" STORAGE FOR R~ \/ERSION Of N'l'LESOFT 
DOS 3 I - POKE TO ZEROS TO REDOOT HELLO PROCRM 
NORML LOCATION FOR l'APOR "S HI RE5 TEXT Sl!T 
HI-RES CRN'HICS PACE O! 
CllLL FOR INVERSION llY KAPOfl ·s ROUTINE 
SIR WI KAPDR •s HI ·RES TEil SE I TO INVERT ... I TE TO DLACK ~ VICEVERSA 
Dl!SK OPERATINO S•Sff." Cll05:J 1 I 
DOS 3 I USER DUFFER •I 
005 3 I USER DUFFER •I l);lllA DUFFER 
DOS 3 I USU llUFFER •I - L ISi OF !>ECTOR .. fRACK ~BERS USED 
DOS 3 I USt"R DUFffR •I - FIL[ NN1E .. "ISC l);lllA 
SIART INO ADDRESSES FOR VARIOUS DIJ'i3 I TASKS 
SYSTE" 51!CJION OF DOS 3 I 
fNITIALllE OR IOE-INlllA4.UE DOS 
ROUTINE WHICH HANDLES DOS INPUT HOOK 
ROUI INI! '°'ICH HANDLl!!I D05 OUIPUT HOOK 
ADDRESS FDR 0053 I PR9 COttr1Mll> 
ADDRl!SS FOR DOS 3 IN• C()l1t1Af•D 
ADDRESS FOR DOS 3 - t0t1l'IAHD 
ADDllESS FOii DOS 3 ""IF ILf.5 COl'lr1AHD 
ADDRESS FOR 005 3 DF.LETE Conrv.ND 
ADDRESS FOii DOS 3 LOCK C°""""D 
ADDRESS fOR DOS 3 DSAVE CO""""D 
ADDRESS fOR DOS 3 VHl.OCK CIJnl'INID 
ADDRESS FOR 005 3 VCR rrv '°""""D 
ADDRESS FOR DOS 3 RENAftf C°""""D 
ADDRESS FOR DOS 3 N'f'E .. D CO""""D 
ADDRESS FOR DOS 3 OPEN CDH""11D 
ADOR[S!I FOR DOS :J CLOSE C°""""D 
ADDAESS FOR OOS 3 DLOAD CO-D 
ADORES& FOR DOS 3 ORUtl C011nAHD 
ADDRESS FOR DOS 3 SAYE C°"""""D 
ADDRESS FDR DOS 3 LOAD C°""""D 
ADDAES5 FOR DOS 3 RUN CiM1"AHD 
ADDRESS FOR DOS 3 CHAIN Conrv.ND 
ADDRESS FOR DOS3 I WRllE Conrv.ND 
ADDRESS FOR DOS 3 I READ Conrv.ND 
ADDRf.SS FOR DOS 3 I lift T C°""""D 
ADDRESS FOR DOS 3 I llOl'ION Cl'""°'"D 
ADDRESS FOR DDS 3 I Fl' C°""AND 
ADDRESS FOR DOS J I INT ro~ .. D 
ADDRESS FOR DDS 3 I EIEC C°"PIAND 
ADDRESS FOR DOS 3 I POSITIOI< CIJl1MND 
DOS COPVIAND TABLE 
DOS ERROR "SC T ADLE 
DOS ltlTERNAL HOOK ADDRESS 10 OUTPUf A CtlARACTER 
DOS INIERNAL HOOM ACDRESS TO INl'Uf A CHARACTER 
LENGTH OF DLOADED FILE 
STAR Tl NC ADDRESS OF 01.DADFD FILE 
START OF LISf OF POINTERS TO SECTIONS OF DOS 3 I 110 PACMAGES 
DOS 3 I 110 PACMACE 
DOS 3 I SYSTE" DUFFER IFDA CAfALOO ETC I 
ROUTINE WHICH READll IN DIRECTORY OFF DISK 
VOL NO OF CURRENT DISK 
HIGHEST RA" 1'1EHOllY ADDllEBS 
DEFAULT INTEGER BASIC HIPIE" IW/O DOB- 4BK MCHfNE I 
READ KEYBOARD IF VAL:>t27 THEN KEV WAS PRESSED 
KEYBOARD INPUT SVDROVTINE 
ADDRESSES DEDICATED fO HARDWARE FUMCTION 
CLEM KEYDOAllD DlftDDE POME O -Yll APT[ll llEADINO MOD 
CLEAR l\EYBDARD STROBE SUDROVI INE 
l10NITOR "E"ORY LOCATION 'TAPEOUT' 
TOCCLE CASSETTE OUIPUT 
PEEK 10 IOCCLIE SPEAKER 
OUll'Uf STRODE TO CME 110 C:ONNECfOR 
POKE 10 0 TO SET GRAPHICS l"IODE 
POKE 0 TO SET TOI l10DE 
POKE 0 TO SEI DOTTOft 4 LIN£11 TD CRAl'HIC5 
POME•O fO SELECT IEITICRAl'HICS "U I DOTTO" 4 LINES TE'1 > 
l'OME 10 0 10 DISPLAY PRIMRY l'ACF. <PACE 11 
POKE TO 0 TO DISPLAY SECONDARY PACf. ll'ACE21 
POKE TO 0 ro SET LD-PES CRAl'lllCS 
POKE 10 0 TO SEl HI -RES QRAl'lllCS 
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HEILOC 

•co:>e 
tc0'9 
•C05A 
tC05D 
SCOX 
•C05D 
tCO:>E 
SCO:W 
tC060 
SC06018 
•C061 
•C062 
tC06f 
•C064 
tC0641C 
tC0651D 
tC0661E 
SC0671F 
SC070 
tC071 
•COOi 
SC09X 
•COAX 
SCODI 
sCOCI 
tCODI 
•COEB 
tCD£9 
tCOEX 
tCOFI 
•CIOO 
•c100 
•C200 
•CJoo 
tC400 
tc500 . 
SC600 
tC700 
tCllOO-SCFFF 
•C9JD 
tC941 
tCSOO 
tDOOO 
SOOOO-SDJl'F 
SD000-S07FF 
•DODE 
SDOIO 
soo12 
•DIFC 
SD2F9 
SD30E 
fD314 
SDJJI 
tD337 
SD33A 
SD3D9 
t04DC 
SD4F2 
SD53:1 
t06DD 
t06E7 
•D717 
•DBOO-tDFFF 
SDDl>7 
SDEC9 
•EOOO 
tEOOO-•E7FF 
tE003 
tE36B 
fE5111 
SE6F8 
tEBOO-tEFFF 
•EE60 
tFOOO-tF7FF 
tFllE 
SF666 
•F609 
tFOOO 
tFBOO 
•FBOO-tFFl'"I'" 

August, 1919 

DECLOC 

-16:?'f6 
-lt.Z95 
-16~4 

-16293 
-1629;? 
-U•~I 
-16290 
-16:?119 
-16288 
-rt..""08 

-16287 
-16286 
-16285 
-16188 
-16188 
-16187 
-16186 
-1618:1 
-16272 
-1627~ 

-162:16 
-16240 

TN'EfN 

PADDLO 

PTRIC 
PfftlC 

USE 

POKE 0 TO Cl.EAR CNtE 110 OUIPUT AHO 
POKE 0 TO SET CAIC !ID OUTPUI 11HO 
POME 0 TO CLEAR CNtlE 110 OUTl'UT NII 
l'Olo.E 0 ro ~-' CAIU: I 10 OUTPUI AHi 
POKE 0 10 CLEAR C""i: 110 OUTPUf Alli! 
POKE C 10 SET C-E 110 OUTPUf AN2 
POl<E 0 fO CLl!AR - 110 IJIHPUf Nl3 
POKE 0 fO SET CNE 110 OUTP\IT ANJ 
-llOR 1'1f"DllV LOCATION "TN'EIN' 
STATE OF 'CA55ETE OAIA IN' N'PEAAS IN Dll 7 
PEEK 10 RIEAD PDL«OI IF :·10!7 'JWITCH ON 
PEE" 10 READ PDL 111 PUSH DUTTON SWI lrH 
PEEK IQ RF.AD PDLl21 PUSll DUTION SWlfCH 
-ITOR 1'1EHOllY LOCATION PAODLO 
STATE Ill' Tll'tlR OUTPVI FOR PADDLE I N'l'EAllS IN Oil 7 
STAfl! OF Tl~R OUTPUT FOR PADDLE· I Al'l'EARS IN Dll 
STAfE OF Tl~R OUTPUT FOR PADDLE 2 N'PEA115 114 DIT 
llfATIE OF T l~R OUfl'Uf FOR PADDLE 3 APPEMS IN DIT 7 
-ITOR l'ErtORV LOCATION 'PTRIC' iPAODLE IRICCt"R> 
TRICCFRS PADDLE fl~PS DUAIMC l'Hl-2 
DEVICE S(LECT 0 
IJEVICC SELECI I 

-16224 
-16'1CHI 
-16192 
-16176 

DEVICE SELECT 2 DEVfCE SELECT 2 
DEVICE SELECT 3 
Dl!VICE SELECT 4 
DEVfCIE SELECT 5 

-161:>2 
-161:11 
-16160 
-16144 
-16128 
-16128 
-1:1842 
-15616 
-1:1360 
-1:1104 
-14848 
...... ,9:! 
-14336--122119 
-14109 
-14105 
- I 6J04 ·~~6•8 
-12288 SETHRL 
-122110--11205 
-12200--10241 
-12274 HCLll 
-12272 DKONDO 
-12270 DMChD 
-11780 
-11..,;?7 
·11506 
·11500 
-11471 
-11465 
-1146:!' 
-1133:1 
-11071> 
-11022 
-109:1:1 
-10:131 
-10521 
-10473 
-I 0:!4D--O 193 
-8ec.1 
-85oJ 
-819:! 
-01¥2--614:1 
-8109 
-7317 
-6805 
-6408 
-6144--4097 
-4504 
-4096--2049 
-3810 
-a•:ie 
-2423 
-2048 
-2048 
-2048--1 

OASIC 

DA51C2 
~,,,UI.. 

RNCIERR 

ACADR 

f'LDf 
PLOT 

ADDRESS TO POWfR DOWN DISK IN SLOT b 
ADDRESS ro POWER "" DISK IN 5LOT ... 
D£VICE SELECT 6 
DEVICE SELECT 7 
CALL -tbl;;;:tl IS EQUIVALENT TO Pllel FOR INlllALUINO 5£RIAL INIERFACE 
STAADARD CHARACfEA 110 SUDROUTINf ENTRY PDfNT FOR 5&.01 •I 
SIANDARD CHARACTER 110 SVDROUT ltlE ENIRV POINI FDR SLOI •2 
STANDARD CHARACTER 110 llVDADUTINI! l:NTRY POINT f"Oft !!LOI el 
STANDARD CHARACTER 110 SVllROUTltlE ENTRY POINT FOR SLDI U 
SfANDAllD CHARACfER 110 SUDROUTINE EtlTRY POINT FDR 15l.Df e:i 
llfANDAllD CHARACTl!ft 110 llUDROUTINE CNTRY l'OINl FOR Bl.DI ... 
SIANDARD CHARACIEA 110 SUDAOUTINE ENTRY POINT FOR SLDf •6 
PIN~ DN ALL PClllP" COHCTllll c~a LOW GUllllllC PHIO DI< lll!AD °" -ITE 
5ERIAL ltlTERFACE DATCH INPUT ROUTINE At•A2 SPECIFY "1!11DAV PANCE 
SERIAL INTERFACE DAfCH OUTPUT ROUTINE - Al .. A2 SPIECll'Y PIE1'0RY RANCE 
TRAN:l"ll A!SC" CltAll IN ACCIMVLATOft our VIA !SERIAL INff:IOl'ACI! '"' !!LOT D 
tll-llES UllAPHICS INIT SIR CALL IROtt VtASIDNI 
HI-RIES CRAPHIC!S AOl'I 
ROft DOCKI< I DO 
Hl-RE!I CRAPHICS CLEAll SIR CALL 
HI-RES CRN'HICS 'Dl\OHDO CHCOL.Olll SET FOR BLACK DKCNDI 
Hl-Rf!S CHN'HICIS l'IEl'tOllY LDC ... TION 'DKCHD' Cll°"I 
tll-RfS ORN'HICS FIND SIR CA4.L PARM•&HAPE'ROT'SCALl 
HI-RIES CRAPtclCfl POSH SIR CALL PARA"" 10-vo•cOLR 
Hf-RES ORAPHICIJ PLOT SIA CALL PARA"• 10-vo•couc 
HI-AES CRAPHICIJ LINE SIR CALL PARA"• 10-vo•cCJLR 
HI-RES CRAPHICS DMCND SIA CALL l'ARM• COLR 
tel-RES GRAPHICS L ltCIE SIR CALL PAll..,,•xo-vo-cat.R 
HI ·RES URAPHICIS DRAWi SIA CALL PARA"• IO'YO'COLR'SHAPE'ROr-sCAl.E 
HI-RES CRAPHICll Stll.O"'D SIA CALL 
INTEGER DA!llC PAii APPEND PllOCA- ENTRY 
TO CONVl<R1 ""S F" CASSETTE TD Rlltt· LU F" CASS'CALL -110::2-LISl'SAVE 
IN1ECf.A BASIC l'All JAPE VERIFY PROO ENIRV 
INTEGER DASIC PAU RIENU .. DER l'ADC EtllRV IWHOlE PRDOI 
INIECEA DASIC P"'•I RENU"DER PROO ENIRY CPARI l'ROOI 
INTEGER DASIC PA•I "'1SIC PROC fNIRY 
Rlltt SOCKFI 08 
FR11NU" !llR EVALS FOA~A EIP INfD l'LOATINC Pl ACCUn 
SNl!RR SIR PRINTS '"SYNTAX ERROR• AND HALIS PROC 
ENTER INTEGER DAlllC 
RDn SOCKET EO 1 INTEDER OASIC I 
ENTRY 2 01' INTEOER BASIC 
INTECER DASIC ~"DRY FULL ERROR 
INTIECER DASIC oec Irv.I. LPR INT !llR 
CEfDYT SIR EVALS FOllflULA I CONVTll TO 1-DVT VAL IN l REC 
R°" SDCKE f EB I I NTECER DAS IC I 
INTEOER DA!llC RANCE ERROR 
ROtt SDCKE f FO C II\ INTECER DAlllC- I K rtONI TOR I 
HI-RES CRN'HIC8 2-11vn: TAPE READ SETIW 
TURN ON "INIASSE .. DLER 
SWEET-16 INTERPRETER ENTRY 
ltDNITOR SIR PLOT A POINT CLO-RESI AC Y-CDORD V 1-COORD 
ltDNITOR SIR PLDr A POINT AC v-COORD-Y •-CDORD 
Alllt DOCKl!T f'B C-ITORI 
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HEILOC 

U80C 
UBOE 
.,819 
.,819 
tF81C 
tP'826 
tFB28 
tP'D31 
.,832 
U832 
tF836 
tF838 
tF83C 
.,.047 
tFOSb 
tf8V 
tF864 
tF871 
tF871 
tF879 
tF07F 
tFD82 
•F08E 
•F891 
•FBAS 
•FDA9 
•F8DE 
•FBC2 
tFBC9 
•l'ODO 
tFOD4 
tFODD 
•FBFS 
tFBF9 
•F910 
.,.914 
tF926 
tF92A 
tf930 
W938 
tF940 
tf941 
tF944 
tF948 
tF94C 
tl'94C 
tF9S3 
tF9S4 
•F9'6 
tF961 
tF962 
tF9A6 
•F9D4 
•1'9aA 
t1'9CO 
tFAOO 
tP'A43 
tFA4E 
tl'A711 
tFA7A 
U'A86 
tFA92 
IFA9C 
tFAAS 
tFAA9 
ti' MD 
•FAAF 
tFAD9 
tFAC4 
tl'AC:J 
tFACD 
tfADI 
tFAD7 
tFADA 
tFAE4 
tl'Al'D 
tFDOD 
tFDI I 
tF019 
tFDIE 
tFD2:1 
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DECLOC 

-2036 
-2034 
-2023 
-2023 
-2020 
-2010 
-2008 
-1999 
-1990 
-1998 
-1n4 
-1n2 
-1908 
-1977 
-1962 
-19:13 
-19411 
-193S 
-193:1 
-1927 
-1921 
-1918 
-1906 
-1093 
-1883 
-1079 
-18:10 
-18:14 
-1847 
-1840 
-1836 
-1829 
-1003 
-1799 
-1771> 
-1772 
-17:14 
-17:10 
-1744 
-1736 
-1728 
-1727 
-1724 
-1720 
-1716 

-1709 
-1708 
-1706 
-169' 
-1694 
-1626 
-l6l2 
-lt.Ot> 
-1600 
-1:131> 
-14&9 
-14:18 
-1416 
-1414 
-1402 
-1390 
-1380 
-1371 
-1367 
-1363 
-1361 
-13:11 
-1340 
-1339 
-1331 
-1327 
-1321 
-1318 
-1308 
-1283 
-12&9 
-1263 
-12:J:J 
-12:10 
-1243 

NAIE 

RTMSI\ 
PLOTI 

HLINE 
HLINEI 
YLINEZ 
YLINE 
RTSI 
CLRSCR 
CLRSCR 
CLRTOP 
CLASC2 
CLllSC3 
ODAllC"'-C 
ODC"'-C 
NlfCOL 
SEfCOL 
SCRN 
SCRN 
SCRNO! 
RT"5"'l 
INSDSI 
INSDS2 
IEYEN 
ERA 
OETF"T 
l'INNOll 
,...D•~ 

-Dl3 
INSTDSP 
PAN TOP 
PRNTDL 
PRl'1JO 
l'APW2 
PR4DRI 
l'RADR2 
PAADR3 
PAADR4 
PRADll:I 
Rf:LADR 
PRNTYl 
PANfAI 
PRNU 
PADLNI'. 
PADL2 
l'ADl.3 
PC ADJ 
PCADJ2 
PCADJ4 
RTS2 
F"Tl 
F"f2 
CllAAI 
CHAR2 
ltNE~ 

-~ !ITEI' 
IOINIT 
IOI 
102 
IRO 
OREM 
XOR"' 
XRTI 
IRTS 
PCINC2 
l'CINCJ 
XJ5R 
IJ"P 
XJ"PAT 
NEwPCL 
RTNJ"P 
REl:OSP 
RQDSl'I 
ADSPI 
DRANCH 
ND A NCH 
INITDL 
RTDL 
PRE AD 
PAEAD2 

USE 

-ITOll IEllORI" LOCATIOH 'RTMSI\' 
-ITOll IEllllRY LOCATION 'PLOTI' 
HLINE SIR ISEE CALL-APPLE NOY/DEC 78 PQ41 
ltONITOll BIA TO DRAW A HORIZONTAL LINE CLO-RESI 
-ITOll IEllOllY LOCATION 'HLINEI' 
-ITOR IEltORY LOCATION 'YL INEZ' 
DRAW A VERTICAL LINE 
-ITOll IEl'tOllY LOCATION 'RTSI • 
CLEAR SCREEN - CRAPHICS "°DE 
CLEAR LOW RES ORAPHICS SCREENI 
l'lllfllTOR IEl'UJllY LOCATION 'CLRTOP' 
l'lllfllTOR IE"ORY LOCATION 'CLRSC2' 
-ITOR IEl'tOllY LOCATION 'CLRSC3' 
ltONI IUH SIR TU CALCULATE CRAPtHCS DASE ADDRESS 
-ITOR IEl'tOllY LOCATION 'CDCALC' 
-ITOll SIR - INCRE"ENT CUI.UR DY 3 
-I TOR SIR TU ADJUST CUI.OR DYTE FOR DOTH HALVES EOUAL 
SCAN SIR ILO-RES CRAPHICSI <SEE CALL-APPLE OEC781 
ltONITOR 5/R TO CET SCREEN COLOR AC v-cOORo~v •-COQRO 
ltONITOR IEllllRY LOCATION 'SCRH2 • 
ltUNITOR rEl'UJllY LOCATION 'RT"5"'Z' 
ltONITOR IEr.oAY LOCATIOH 'l'<SDSI ' 
ltONITOR SIR - DISASSE11DLER ENTRY 
ltONllOR PIEr.oAV LOCATllJN ·1EV£N• 
ltONI TOR ft[ft(JRY LOCATION 'ERP· 
ltONI TOR l'Eft(JRY LUCAT llJN CETF"T 
IUINITOR lt£ft(JRY LOCATION •1'1NNDll' 
ltONITOR rtEllllRY LOCATION '1'1NNDl::' 
-ITOll PIEr.oAV LOCATION '11H,.DX::J' 
110HI fUR • "INIASSE"DLEA ltE11UPY LOCATION 'INSTOSP. 
ltUNITOR PIE"DllY LOCAJION 'PAHIOP' 
ltONITOA IE"DllY LOCATION 'PANT UL• 
ltONITOR rtE-Y LOCATllJN •pfl""'I • 
IUINITUR PIEl1QPY LOCATllJN 'PP,...2' 
"°NlfOR 11ff1DRY LOCATION •f'RADA I ' 
rtDNITOR PIEr.oAY LOCATION •pRADR2' 
rtDNITOR l'tEllllRY LOCATION 'l'AAOR3' 
rtDNITUR rtEr.oAY LOCATION 'l'RAOR4' 
ltUNITOR l'tfft(JRY LOCATION 'PRADA:!' 
ltUNITOR rE"1lHY LOCATION 'AELADR • 
ttONITOR SIA- PRINT CONTENTS OF Y AHD l AS 4 HEI OICITS 
ltOHITOR IEft(JRV LOCATION 'PANTAX' 
ltUNITOR IEllORY LOCATION 'PRNTX • 
l10NITOR rtEPIORY LOCATllJN 'l'RDLNI'. • 
ltUNITOR SIR- PA INT DLANl'.S X REO CONTAINS NUl1JIER TO PR INT 
l10NITOll '1Eft(JRY LOCATION 'PRBL3 • 
"INIASSE"Dl.ER rtEllOAY LOCATION 'PCADJ• 
ltONITOR t. "INIASSE"DLER r.Er.oAI" LOCATION 'PCAO.J2 • 
ltONITOR l'Er.oAY LOCATION 'PCAD.J4' 
ttONITOR IEl10RY LOCATION 'RTS2' 
llONITOR llEIOIY LOCATION ·F"Tl • 
11DHITOR "EPIDllY LOCATION 'F"T2' 
IUINITOR • 111NIASSE"OER rtEHORY LOCATION 'CHARI' 
11DNITOll • "INIASSE11DLER 11ErlUlllY LOCATIDH 'CttAR2' 
rtDNI TUR • "INIAll5E"DLER M'1DlllY LOCAT IDH 'fVIZ:r!L • 
"°"'TOR • "INIA55E11BER l'EPUlRY LOCATION 'rwf"" • 
l'UlNITOA SIR- l'Elll'OA" A SINCLE STEP 
HONITOA llENIRY LOCATION 'XQINIT' 
"ONITUR "EllllRV LOCATlllN 'XQI' 
110NITOR "'"ORV 1.0CATION ·xo::· 
11DNITOR SIR- IRQ HANDLER 
ttONI TOR SIR - BREAK HANDLER 
"IJHITOR rE"ORV LOCATION • xDRK' 
ltUNITUR IE"ORY LOCATION 'XRfl' 
rautCITOR rtE"OAY LOCATION 'XRTB • 
l10NITOR PIE"ORI" LOCATION ·pc1Nc2· 
l10NITOR PIE"°RY LOCATION 'PCINC3' 
"ONIJOR Tlfl10PY LOCATION • XJSR' 
llONITOll "EIWRI" LOCATION 'XJHI" 
11DNITOR M"ORY LOCATION '1.J~AT' 

110NITOR "E110RY LOCATION 'NEWPCL • 
l'ONITOR "E"ORY LOCATION 'RTNJ"P • 
110NI fOR SIR TU DISPLAY USER REQISTERS 
ltONITOR 11E"OAY LOCATION 'ACDSI' I' 
l'UlNITOR '1E"ORV LOCATION 'ADSl'I • 
l'IDNITOR rtE"ORY LOCATION 'BRANCH' 
f10Nlf0R "EHDRY LOCATION 'NllANCH' 
"ONITOR "EllOAY LOCATION 'INITllL' 
110NI TOR "E110RY LOCATION 'RTOL' 
"DNIJOR SIR 10 READ PADDLE I-REil CONTAINS PADDLE NU"OER 0-:J 
-ITOR PIE"OAY LOCATION 'PREAD2' 
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LUEBllERT'5 COPYAICHf APPLE llEIOIY ATLAS - "ICRO "AOAllNE YERSIOtl 

HEll.OC 

tFa2E 
tFl2F 
tFB:l'l 
tFD40 
tFB4D 
tFD:ID 
tFB60 
tFD63 
tFD6:1 
tFl6D 
•FD76 
tFD78 
tFDDI 
tFD84 
tFDet. 
tF8AO 
tFDA4 
tFllAF 
tflD4 
tFDCO 
tFICI 
tFIDO 
•FID9 
tFIE4 
tFDEF 
tFIFO 
tflF4 
tP'DFC 
tFIFD 
tFCIO 
tFCIA 
tFC22 
_,C24 
tFC2B 
tFC2C 
tfC42 
tFC46 
tFC58 
tFCt.2 
tFC66 
tf'C70 
tFC76 
tFCOC 
tFC95 
tFC9C 
tFC9E 
tFCAO 
•FCA8 
tFCA9 
tFCM 
tFCD4 
tFCBA 
tFCCD 
tFCC9 
UCD6 
tFCDll 
tFCE2 
tFCE:I 
tFCEC 
tfCEE 
tFCFA 
•FCFD 
tFDOC 
tFDll 
tFD21 
tFD2F 
tF03:J 
tFD3D 
tFDV 
tl'D62 
tFD67 
tFD6A 
tl'D71 
tFD7:1 
tFD7E 
tFD80 
tFD84 
•FD8E 
IFD92 
tFD96 

August, 1979 

OECLOC 

-1~a• 
-1233 
-1~23 

-l:?lb 
-1::0:1 
-1189 
-1184 
-1101 
-1179 
-1171 
-1162 
-1160 
-11:11 
-1148 
-114& 
-1120 
-I II& 
-llO:J 
-1100 
-108U 
-1087 
-1012 
-1063 
-1us2 
-1041 
-1040 
-103& 
-ao~e 

-1021 
-IOOll 

• -998 
-990 
-988 
-981 
-980 
-9:18 
-9:14 
-936 
-926 
-922 
-912 
-900 
-094 
-87:1 
-868 
-866 
-864 
-8:16 
-85:1 
-8:14 
-844 
-8:18 
-824 
-823 
-810 
-eo:i 
-790 
-79:1 
-798 
-786 
-774 
-771 
-7'& 
-741 
-735 
-721 
-71:J 
:.101 
-673 
-&70 
-6&:1 
-662 
-6:J:I 
-6:11 
-642 
-640 
-636 
-626 
-622 
-618 

-AY62D 
INIT 
5ETTXT 
f!EfQR 
!lfTWND 
TADY 
m>LP" 
""'-
11UL2 
11UL3 
11UL4 ,...._, 
OIVI'" 
DIY 
DIY2 
DIY3 
lll>I 
"D2 
"D3 
"OATS 
DASCALC 
D5CLC2 
DELLI 
DELL;? 
RTS2D 
STOAOY 
AOYANCE 
RYS3 
YIDOUT 
DS 
UP ~ CUllSUP 
YTAD 
VTADl 
RTS4 
ESCI 
CLREOP 
CLEDl'I 
l10IE 
CR 
LF 
5CllOLL 
SCALI 
SCRL2 
SCRL:J 
CLREOL 
CLEOl.Z 
CLEOL2 
WAIT 
WAIT2 
WAIT3 
NXTA4 
NXTAI 
RTS4D 
ltEADR 
WllDIJ 
ZERDLV 
ONEDLV 
WAY APE 
RDOYTE 
RDBVJ2 
RD2DIT 
RDDIT 
RO...l!Y 
ltEYIN 
"'EVIN:! 
f5C 
ADCHAll 
HOTCR 
HOTCRI 
CANCEL 
CEfLNZ 
CETLN 
DCll.BPC 
NXTCHAR 
CAPTST 
INSTDSP 
ADDI NP 
CROUT 
PRAI 
PRl"X2 

usi; 

ro.llTOR llEl'tOllY LOCATION 'RTS2D' 
ltONITDR SIR- liCREEH IN11 IAl. IZATION 
HDNI TUA SIA- SET 5CRl!EN TO 11!'11 T "°DE CLOllDEAS ACCUl1Ul.ATUR 
"°NITOR SIR- !1£T CRAPHIC "°DE 1c;R1 CLODDERS ACCumJLATOR 
11UHl IOR SIR- Sf:T NORML WINDOW 
ltONITOR 11t:l10RY LOCATION 'TADY' 
t10NITOR llEl10RV LOCATION '"'11.P"' 
"°NITOR SIR- l1UL TIPl.Y ROUTINE 
rtONITUR flErtOllY LOCATION '"UL2' 
rtONITOR MltOMY LOCATION ''1\Jl..3' 
llOHI TUR IEl10RY LOCATION 'PIUL4' 
rtONITOR ltf;l10RY LOCATION ·~:1· 
l10NITDR l'IEPllJRY LOCATION 'DIVf'"' 
l10NITOR SIR- DIYI D£ ROUTINE 
l10NI TUR MllllRY LOCATION 'DIV~• 

ru>HIJOR. l'IEl'tOllY LOCAJION 'DIY3 • 
l'IOHI TOR PE"ORY LOCATION '"DI• 
rtONITOll l'EftOllY LOCATION '"D2' 
l'IOHITOR PEl'tOllY LOCATION 'PID3' 
ltONITIJR IEl10RY LOCATION ·"ORTS' 
110HITOR SIR- CALCULATE JEXT DASE ADDRESS 
rtONITOA flEl'tOllY LOCATION 'DSCLC2' 
ttOHITOR OEIOOAY LOCATION 'Dl:LLI' 
rtONITOR SIN- SOUND DELL CBEEPERI 
rtONITOR MllllRY 1.0CATION 'R1S2D • 
11UHITOR PIEllORY LOCATION 'STOADY' 
"°NllOA SIR· rmYE CUflSOR RICHT 
t10NITDR l'IE"ORY LOCATION 'ATS3' 
11DHITUR SIR- OUTPUT A-AECISTER AS ASCII ON TEil 5Cllt:EN I 
110NITOR SIR TO "°YE CURSOR LEFT IDAC ... SPACEI 
l'lllHI TOR SIA TO CURSOR UP 
rtONITUR SIR- PERFUR" A VERTICAL TAD JO ROW SPECIFIED IN ACC"" <•O-t11• 
ltONI TOR l'IEl10RY lOCAT ION 'YTADl • 
110NITOR IEl10RY LOCATION ·ATS4 • 
PIUNITOR SIH- l'ERFUR" ESCAPE FUNCTIONS 
l'IONI JOH SIR TO CLEAR FR°" CUllSUR TO END OF PAc;E CLOBUERS ACC lo V-REC 
l10NI T(IR l'IEl'tOllY LOCATION 'CLEOPI • 
l'lllHITOR SIR TO HUr£ CURSOR '· CLEAR SCREEN CLDUOERS ACC\m '- v-REC 
t'lllNITOR SIR 10 PERFOA" A CARR IACE RETURN 
ltONITDR SIA 10 TO PERFOR" A LINE FEED 
ltONITllR SIA 10 SCROLL UP I LINE CLODO£RS ACCU" &. Y-Rt'C 
ltONITOR l'IEl'tOllV LOCATION 'SCALI ' 
110NITOR rEl'IORY LOCATION 'SCHL2 • 
"°"ITUR 111:110RY LOCATION '5CRL3' 
11UNITOA BIR TO CLEAR TO END OF 1. IHE 
110NITOR ltf;"ORY LOCATION 'CLEOl.Z' 
"OHITOR l'lf.ft(JRY LOCATION 'CLEOL2· 
CALL FOii WAIT LOOP 
11UHITOR l'E110RY LOCATION 'WAIT2' 
"DHITOR IE"ORY LOCATION 'WAll::J' 
l'tONITOR !llR ro INCAErll:NT A4 c I& D ITSI fHEN DU NXTAI 
rtONITOR SIR 10 INCRE"ENT Al Cit. DITSI SETI CARRY IF RESULT :·•A2 
"°NITOR ra£NIRY LOCATION 'RTS4D • 
110NIJOR rtEllORV LOCATION 'HEADR' 
l'IOHITOR l'IE"ORY LOCATION 'WRBIT • 
"°NITOR PUOl10RV LOCATION 'ZERDl.Y' 
l'IOHI JOA rtEllORY LUCAT ION 'ONEDL I'' 
PIONITDR IEttllRY LOCATION 'WATAPE' 
ltONI TOR ltf"1>AY LOCATION 'RDDYIE • 
110NI TUR 11El'IORV LOCAi ION 'RDDVJ2' 
"°NI TOR TWO-EDCE TAPE SENSE 
110NllOR "EllOAY LOCATION 'RDDIT' 
OET "'El' INPUT FRDrl THE ltl!YllOARD CLOllDERS ACC ~ Y-REC 
"°NITOR SIR- llOHITOff l'.EVIH ROUTINE 
"ONITOR PIEllORY LOCATION KEYIN:I 
llONITOR rtE"ORY LOCATION 'ESC' 
CALL TO READ llEV t. PERFOR" ESCAPE FUNCTION IF NECESSARY 
IUJNIJOA M"ORY LOCATION 'NOTCH' 
"ONITOR 11E"ORY LOCATION 'NOlCRI' 
"UNITOR 11111 TO l'Elll'UR" A LINE CANCl!:L C\I 
"°HlfDR BIR TO PERFOR" CARRIAGE RETURN AND OET A 1.INE OF fEIT 
"°NITDli 5/A TO c;[T 1.INE OF U:XT FR011 "'EYDD X RETNI> WI •OF CHAR5 
l'IOHl TOR ~"OllY LOCATION 'llCllSPC • 
l'ONITOR rtE"DRI" LOCATION 'NHCHAR' 
llUNI TOR "£11URI" 1.0CAT ION 'CAPT5T' 
t10NITOO SIR TO DISASSE"DLE INSTRUCTION AT PCHIPCI. 
llUNITOR "E"ORY LOCATION 'ADDlf\11'' 
"ONITOR SIR TO PRINT A CARRIAOE RE1URN CLOllDERS ACC~ V-REC 
110NI TOR "EIU>RY LOCAT IOH 'PAAI ' 
"ONITOR 11EIWRI" LOCATION 'PRVXO!' 
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-------------------------------------------------------------- -------- --------------------- ------------ . ---
LUEDBERT'8 COPYRIOHT APPLE llEltOllY ATLAS - "ICRD MOAZINE VERSION ---------------------------------------------------------------- ·------- ·---- ------------------- -- .. . -·--- ·--· 
HEX LDC DECLOC - USE 

•FDA:J -t.O:t XNlll ltONITOR MnOltY LOCATION 'XAtl8' 
•FOAO _,..,, ..aDeCHM HONITOR r.EnOltY LOCAflDN '"°D8CHK' 
•FD83 -589 Xl\tl 11DNITOR r.i;:nORY LOCATION 'XAn· 
tFD86 -586 OATAOUT ltONITOR ttEl1DllY LOC ... TIOH 'DATMlUT • 
•FDC!I -!171 llTS4C ltONITOR ttE"DIU' LDCArlOH 'RTS4C' 
•FDCt. -:t70 XN1Pn IUJHITOll ttE"°"Y LOCATION 'XAlff'n• 
•FDOI 

_,,., ADD IUJHITDR ttErlORY LOCATION 'ADO' 
•FDDA -:t:to PRDYTE nDNITOll SIR TO PRINT CONTENTS CF ACC AS 2 HEX DIGITS 
•FDf3 -:141 PRHEX 110NITOR SIR TO PRINT A HEX DIGIT 
•FDE!I -:139 PRHEXZ nOHI TOR ru:nORY LDCAT ION 'PRHEXZ. 
•FDED -531 CDUT NlNITDll SIR TO OUTPUT CHAR IN ACC CLODDERS Acc-v-REG-cOUT 
•FDFO -:128 CDUTI NJNITOR SIR TO CET nONITOR CHARACTER OUTPUT 
•PIW6 -:J2~ COUTZ "°NI TOR ttEnDRY LOCATION 'COUTZ' 
tFEOO -!112 BLI ltONITOfl lo nlNIASSE"DLF.R "Er!ORY LOCATION 'BLI ' 
•FE04 -!108 BLANK ltONITOR ttENJRY LOCATION 'DLAtll\' 
•FEOll -!IOI STOA IOU TOR ttE"DRY LOCATION 'STOii • 
•FE17 -48., RTS!I 11ClNITOR ttE"°AY LOCATION 'RTS:I' 
•FEl8 -4118 SET"ODE HONITDR ttENJRY LOCATION 'SET"l>DE' 
•FEIO -4113 5£T"Dl llONITOR ttEl10RY LOCATION 'SETnoz • 
tFE:ZO -480 LT llONITOR llEl10RY LOCATION 'LT' 
tF'E22 -478 LT2 llONITOR ttE"l>RY LOCATION 'LT;;?' 
•FE2C -468 "°YE HONITOR SIR TO PERFOR" A ftEnORY l'IOVE IAl-A2 TO A41 
•FE36 -4:18 I/FY ftCHITOfl SIA TO PERF'ORft A ,,EnORY YEAIFY 
tFE58 -424 Vf'YOK ltONITOR ttEl10RY LOCATION 'YFYOK' 
tFE:IE -418 LIST CALL TO OISASSE,,DLE 20 INSTRUCTIONS 
tFE63 -413 LIST:! ftCHITOfl ttEl\ORY LOCATION 'LIST:!' 
•FE78 -3"2 AIPCLP ftCHITOR • l'llNIASSE"BLER IEKORY LOCATION 'All'CLP' 
tFE7F -38, AIPCRTS i.oNITOR ltE"l>RY LOCATION 'AIPCRTS' 
SFEeO -3114 SETINY nONITOR "El'IORY LOCATION 'SETINV' 
tFE04 -300 SETNORn 11DNITOR KEnMY LOCATION 'SETNORl1' 
N'Ellb -378 !IETIFLO i.oNITOR nEnORY LOCATION 'SETI FLO. 
tFEO'il -37:1 8ETKBO l10HITOR "E"ORY LOCATION 'SETKBD' 
•FEOB -373 INl'ORT nDNITOR nEnDRv LOCATION 'INPORT' 
SFEBD -371 INl'RT 11DNITOR 11E"ORY LOCATION 'INPRT' 
•FE'il3 -36!1 SETVID i.oNITOR 11EnOAY LOCATION'SETYIO' 
•FE95 -363 OUfPORT l'IONITOR "E"OAY LOCATION 'OUTPOAT' 
tFE.,7 -361 OUT PAT l10NITOR ttE"ORY LOCATION 'OUTPRT' 
tFE.,8 -3!17 IOPRT ftONITOR ttE"DRY LOCATION 'llll'RT' 

N tFEA7 -34!1 llll'RTI l10NITOR nE110RY LOCATION 'llll'RTI' 
tFEA., -343 IOl'RT2 11DNITOR ltEl'IORY LOCATION 'IOPRT2' 

N tFEllO -336 Xll"151C l10NITOR SIR TD JUnP TO BASIC 
tFE83 -333 BASCONT l10HITOR SIA TO CONTINUE BASIC 
tFEllb -330 c;o l'IDNITOA 11E"°RY LOCATION 'C:O' 
tFEDF -321 RECZ ttONITOR ttEftORY LOCATION 'REOZ' 
•FEC2 -318 TRACE CALL TO PERF'ORn mJNITOll TRACE 
tFEC4 -316 STEPZ nONITOR llEnDRY LOCATION 'STEPZ' 
9FECA -310 USR rlONITOR MrtOAY LOCATION 'USR' 
•FECO . -307 WRITE nONITOR SIR TO WRITE TO CASSETTE TAPE 
tFED4 -300 Wiii nDNITOR nEnOAY LOCATION 'Wiii. 
tFEEO -27:1 WADYTE nDNITOR nEnOllY LOCATION 'WRBYTE. 
tFEEF -273 WROYT2 nONITOR nEnORY LOCATION 'WRDYT2' 
tFEF'6 -266 CRnON 11DNITOR ltEnORY LOCATION 'CRl'tON' 
tFEFD -2:19 READ CALL TO READ FRDn TAPE - Ll,,ITS Al lo AO! 
tFF02 -2:14 READXI HI-RES C:RAPHICS - READ WITHOUT HEADER 
N'FOA -246 RD2 l10NITOll nEnORY LOCATION 'RDO:. 
tFFlb -234 AD3 nONITOR ru:nORY LOCATION 'RD3' 
tF'FO!D -211 PR EAR "ONITOR SIA TO PRINT "ERR" ANO SOUND DELL CLODDERS ACC *' Y-REG 
tFF3A -l'il8 BELL ,,ONITOA SIR TO PRINT BELL CLOBBERS Ace- v-AEQ 
•FF3" -198 BELL CALL HERE TO OUTPUT DELL 
tFF3F _,.,3 RESTORE 11DNITOR • l™EET-16 nEnORY LOCATION 'RESTORE' 
tFF44 -188 AESTRI nONITOR 11El\ORY LOCATION 'AESTAI' 
tFF4A -102 SAYE l10HITOR • SWEET-16 l'IEnDRY LOCATION 'SAVE' 
tFF4C -180 SAYI nONITOR l'IEnDRY LOCATION 'SAVI• 
tFF!19 -147 RESET CALL HERE HAS SAllE EFFECT AS PUSHING RESET BUTTON 
•FFt.5 -1:1:1 nON 11DNITOR SIR- NOR,,AL ENTRY TO 'TOI" OF l10NITOR WnEN RUNNING 
tFF6., -1!11 l10Nl l10NITOR SIR TO RESET 'IND ENTER "ONITDR 
tFF73 -141 NXTITl'I l'IONITOR ,,El'IOllY LOCATION 'NXTIT"' 
tF'F7A -134 CHRSRCH l'IONITOR l'IE,,OllY LOCATION 'CHRSRCH' 
tFF7C -132 ll100E l10NITOR .. ,,INIASSE"llLER rtEnORY LOCATION 'll10DE. 
tl'PBA -118 DIC: ftONITOR 11EnOAY LOCATION 'DIC' 
tF'F90 -112 NITDIT "°NITOR 11El'IOAY LOCATION 'NXTDIT' 
tFF'il8 -104 NITOAS l10NITOR 11EnORY LOCATION 'NXTDAS' 
tFFA2 -94 NXTDS2 l'IONITOR 11EnORY LOCATION 'NXTD92' 
tFFA7 -D'il OETNUl'I "°NJTOR .. ,,INIASSE"BLER 11EnORV LOCATION 'C:ETHUl'I' 
tF'FAO -83 NXTCHR l10NITDR ttE,,ORY LOCATION 'NXTCHR' 
tFF'BE -66 TOSUB ftCHITOR • nlNIA&SUtDER l'IE"°AY LOCATION 'TOSUD' 
tFFC7 

_,, 
ZftODE l10NITOR ttErtORY LOCATION 'll10DE' 

tFFCC -:12 CHRTBL IUJHITOR .. HINIASSE,,81.ER nEi.oAY LOCATION 'CHRTDL' 
tFFE3 -2'il SUllTllL 110NITOR ttEnORY LOCATION 'SUDTDL' 
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Al 
ID 

"1:1 

:1 
::s 
rt' 
ID 
Q. 

.... 
"" 0 
3 
rt' 
::r 
ID 

2 
Q. 
ID 

"" "Q 

"" ID 

"' "' 0 .... 
rt' 
::r 
ID 

VI 
Ill 
::s 
"Tl 

"" Ill 
::s 
n .... 
"' n 
0 

> 
'O 
"1:1 

-;: 
n 
0 , 
ID 

"Q 
IC 

.... 
0 .. 
< 
0 _, 

~ 
z 
0 

""" .. 
)> 
c 
IC 
c 
U> 

"' .... 
'° ....., 

'° 

MEMORY USAGE FROM 0 to 65535 

?II M:;>q C">li": >:I": O>:l'o: 0-:l'o: •:i<; N:iolll 0 
~ O• O• OW ON 0... 00 00 O 
0- 00> 00 ON O• 00' 00> 00 :;jN O 

? ? ? ? ? ? ? .... \: ? 
M n > 0> 0- ,,_ N l"'"O 0 
W W W W W W W H W 

::i ::J ::i ::J ::i ::J ::i ~g~ ::i 
"'C') :c Cl>l'll 

> 
M ~ n > OD 0- ,,_ N 0 ,,. .,, ,,. ,,. ,,. ,,. i.~ ,,. ~ 

• 8 °CoJ 0 8 8 8 8 8 r-r;1 8 
I 'C ? I I I I I ?x I 

~ >~ ~ ~ ~ ~ ~ ~ ~~ ~ 
H ::) ~H ::I ::i ::: ::i ::i ::i en~ ::i 
z 1:111 

.,, = = ... 
:J: 1-4 H 

.... 1:111 C') C') 
1:1111:11..., (") > OD 0- S><- N 0 

O> ~O> 0) 0) 0) :C 0) :COD O> 
a o c:: o o o o o o S::'"' o 
"' ? z > ? ? ? ? ? ? y "' ?1 

l:lt l"'" (") ~ 0) O' :;i'1 I.• :;:a N f:l~ 0 

::a ~ n ~ "' ~ ~ tTt ~ tTt ~ 1110 ~ 'wt .... .., .., .., .., ..., .., ~ .., 
H In Cl> N tl:I .... _ 

0 0 0 
> 0 l"'" l"'" 
Cl>l'll :Z: n > OD 0- I:• N 0 n n n n n c n c n n 
HO en 0 0 0 0 0 0 O 

.n ? ? ? ? ? '"" ? '"' ? ? 
I'll 0 > O> 0- H ,,_ H N 0 .., ..., .., .., .., .., .., 'wt 

::i ::i ::i ::i ::i 0 ~ 0 ::i ::: 
:z: :z: 

C') (') 
.., c tl:I ~ ~ "' w ... 
0 0 0 0 0 ::a 0 ::a 0 0 
0 0 0 0 0 0 0 0 

? ? ? ? ? > ? > ? ? 
.., 0 tl:I ~ ~ .,, ~ .,, w ... w .,, w w w w w w w .., ..., .., .., .., = .., = 'wt 'wt 
'wt ::a .., .., .., .., .., .., 'wt 

0 H H 

:x n n 
en en 

.., 0 tl:I '° ~ "' w ... 
~:" s 0 ~ ~ ~ s ~ ~ ~ 
~:" ? G ? ? ? ? "O ? "O ? ? 
I • 'wt C tl:I '° ~ >• V> > w .... 
~~ ~ :;: ;;; :;: ;;; n :;: n ;;; :;: Pi... .•• .., .., .., .., .., 'wt .., 

~~ I'll I'll 

.., 0 tl:I '° ~ .... "' 0 w .... 
~ ~ ~ ~ ~ c ~ :z: ~ ~ 
? ? ? ? ? 0 ? I'll ? ? 
~ ~ ~ : ~ ~ ~ ~ ~ 

~ .., .., .., .., .., .., .., .., 
0 .., ' ~ 'wt .., .., .., .., 'wt 'wt 

z 0 
:x 

H 
.., c tl:I '° ·~ "' w ... '"' n n n n n n n n 
0 c 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 
I O> I I I I I I I 

::a .., 0 tl:I '° ~ "' w .... .., .., .., .., .., .., ..,~ .., 
'wt .., 'wt .., .., .., .., .., 

,.. ..., :io; 'wt i"I .., :io; ..., :;..; .., :00: .., :ill 'wt :;..; 'wt 
0- "' $:<- ,,_ W N ... 0 
Z,. ~ 0> 0 N ,,_ ~ OD 

:.&: M X ..... :C 

') 

:x o r 
I'll 

:x 
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Graphic1 Driver for the 
IDS 440 Printer Hersh Pmorr 
The WasMngton Apple Pi newsletter of November 1979 provided details for interfacing the 
IDS 440 "Paper Tiger" printer via the Game I/0 together with a software driver for print­
ing text. The following information contains the necessary modifications for adapting the 
graphics driver, written by Ron & Darrell Aldrich for the IDS 225 and published in the 
April-May 1979 Call-A.P.P.L.E., to the IDS 440. 

A call to Don Williams quickly revealed the two critical patches- In the machine language 
• program change 0C48 : 03 to 0C48 : 05 and in the Integer BASIC routine, line 220, change 

STEP 4 to STEP 6. In addition, line 150 should be deleted. Note that the CALL 935 in line 
219 sets the horizontal dot spacing appropriate to 16.5 characters per inch whereas the 
printer manual specifically cautions against using this, the highest dot density, for plot­
ting because of potential damage to the print head resulting from thermal overload as well 
as the possibility of plotting errors because the dot printing frequency may exceed the 
timing constraints of the microprocessor. The easiest way to avoid this is to delete the 
CALL 935 in line 210 and check that the printer has been set for a lower print density. 

An alternative approach, compatible with the AP.EDIT Program Line Editor which intercepts 
some of the same control characters from the keyboard used by the printer, is to modify the 
text printer driver to include CALLs for all possible print densities as well as enhanced 
characters. A listing of this driver "PRINTER" (300.3C0) is given here together with the 
appropriate CALLs. Note that "PRINTER'' has been set to print 80 characters/line. For the 
readers' convenience, the modified integer BASIC routine "HIRES DUMP" and the machine lan­
guage listing "HIRES BOUMP" are also given here. 

p.s. One way of avoiding a syntax error when turning PRINTER off is to first hit reset, 
then 300G, and finally PR#0. 

PRINTER 

.:,;~..:,- 10 +ii ~ j6 :o 99 (,l Eii 
~~jJ- ~9 5V OD KC vl A5 ~+ G.r.i 
~~l~- ra 07 ~ co FO FO ~4 nU 
iJll.6- 4C EH ~l nS .)0 +a .pa itS . 
~~20- 11 SD AD 03 AD AC vl as 
~::~- 2~ 2C 6~ cc 10 rB t.D rs 
v3~v- vi cs 2+ 63 so u~ 48 A9 
·m~- ~o 2c aF 03 ro o~ a: rs 
OJ-i-0- 07 20 70 ~3 iia +8 90 £1 
-~~- +9 1)D OA Ilv vD SD FS 07 
o:~o- A9 SA 20 70 03 A9 52 20 
~3SS- AB FC AD FS 07 FO OC ES 
o~~o- Zl £9 F7 90 04 ~9 lf SS 
n.:,s- ~4 AD .:.D o~ es 21 68 60 
0~70- SC 79 07 ?8 ~o OB 1a +8 
~~78- SO 05 AD 59 CO 90 03 AD 
0380- se co A9 1+ 40 A9 20 +A 
·mio- n F:l oa E1' 01 r.io F5 68 . 
:i391)- 6A o~ ti·:> El AC 1a 01 2a · 
i.!'i'C- /JI) A'I 1D SS Zo #.9 Ol GS ; 
·?:;riO- :/ .)0 ;.·; ·)'C 4C ED FD A9 
;:r,.; .. ;-o 4C 4D Fa SO 28 4C ED 
;:;r;~- !='i) 41' 9F +C ED FD A"1 61 
·~Z~o- 4C ED Fil 50 19 00 ff FF' 
.;::c- FF' 

.. 
! -·~--

- .. 
.:-s:..&.. 

7;~~ ~~~2~ ~ S.3 CfI 
~:;.; :-~Hl :1 10:• tf'l 
4~( J3~CJ = 1: Lfl 
~~~~~~1) 16.~ LP! 
::id ~:5B~:. ENH.:.w;El.I iiC~E 

HIRES DUMP 

>i.!ST 
S Rl:i'i 

10 REH 
20 REM 
30 REM 

SLIGHTLY ~OIIIFICD FOR ILS 
4-k) PRINTm D'f II. PILLOF'F 
wmt THMl.KS TO DUN Wll.l­

IAHS 
H!-RES SCR£EH DUHP ROUTINE 

r~R nm:G.'W. DATA 
IP - 22S PRINTER 

BY ROH & DARREU. ALDRICH 

•: lieMB·s:• • tC$;• a :DS=• 0 :K$=• 

CTRL B, Cr D & K 

110 XO=YO=COLR: DIM A•<+O> 
120 PRINT D$i•NOMON c,1,0• 
130 TEXT : CALL -936: POKE -16297 

10 
14-0 PRINT D$; 0 BLOAD PRINTER•: PRINT 

Di;•sLOAD HI-RES BDIJHP• 
170 CALL -936: INPUT •NAME OF PICTUR 

E •,As: IF As=•• THEM 170 
1SO PRINT ns;"SLOAD •;A$;•,v.A$2000· 

: GR 
190 CALL -936: It~UT •tNVERT IHAGE T 

0 PRUHER ?•,At.: IF' As=•• THEM 
190i IF ASCCAS>=2l7 THEN 210 
: If ASCCAS>t206 THEN 190 

200 CALL 3266 
210 CALL i68: REM ~LL <>?40: PRINT 

! PRINT C$: REM CALL PRINTEs1i C 
~LL rRIMT SIZEi SET GRAPHIC$ 

220 FOR t0:::-0 TO !ES STEP 6: rOKE 
noz,ro: CALL J072! i\EM PRINT 
LUtE 

230 PRINT cs;K$;: NEXT YO 
24-0 f'F:WT c~;si: PRINT D$j "PfW' 

23 

HI-RES BD~MP 

'·G"C5~ ;.9 ~ e~ n oc :.9 oo sD 
; ocoa- E7 oc aD ES oc A9 00 SD 

OC!O- EA OC AD Eo OC SD £9 GC 
OCl 0- AD E9 OC AE E7 CC AC ES 
OC20- OC 20 66 OC An F2 OC 29 
OC28- 7F 31 26 C9 00 FO 02 A9 
OClO- 40 SD EE OC AD EA OC +A 
CC::>S- 6D EB OC SD EA OC EE E9 
OC40- OC AD E9 OC ED E6 OC C9 
oc~a- OS DO CD AD EA oc 20 £D 
OCSO- FD AD E7 OC C? 17 AD CS 
ocsa- oc E9 01 EE E7 oc DO 03 
OCoO- EE ES OC 90 AS 60 SD E£ 
OC68- OC SE EC OC SC ED OC +a 
~C70- 29 CO 85 26 +A ~ O~ :6 
OC79- BS 26 68 SS 27 OA OA OA 
OCSO- 26 27 OA 26 27 OA 66 26 
OC88- AS Zl 29 1F OD rt OC SS 
OC90- 27 BA CO 00 FO OS HO 23 
OC98~ 69 04 CS £9 07 BO FB BC 
~CAO- FO OC AA SD E6 OB SD F2 
OCAS- OC 99 +A AD Ef OC SD F3 
OCBO- OC BO 01 60 OA C9 CO 10 
OCBS- 08 AD Fl OC 49 7F SD f"3 
OCCO- OC 60 A9 20 SD Fl OC BS 
occa- 21 Ao oo 84 26 Bl :o 49 
OCD-0- FF' 91 26 CS DO F7 Eo V 
ocna- AS 27 29 1F DO Ef 60 81 
~c~o- s2 s• as 90 AO co oo 1a 
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