






























































































































































































































































































































































































































































































































































































































































































































Random Numbers 359 

PROGRAM RM-7, CONT'D. 

6F2E: 123 1 • •• PSEUDORANDOM GENERATOR *** 
6F2E: 125 THE PSEUDORANDOM GENERATOR IS A REGISTER THAT IS 31 
6F2E: 126 BITS . I.ONG. BITS 28 AND 31 ARE EXCLUSIVE OREO TO SET 
6F2E: 127 THE NEXT MSB. SEQUENCE LENGTH IS 2,147,483,647. 
6F2E: 128 
6F2E: 129 
6F2E: 130 
6F2E: 131 

6F2E: 133 *** THE RESEED ER ••• 

6F2E:A5 4E 135 RESEED LOA RNDL GET RANDOM NUMBER 
6F30:8D A7 6F 136 STA SEEDl FROM MONI'l'OR KEYBOARD RND 
6F33:A5 4F 137 LOA RNDH AND STORE FOR PSR SEED. 
6F35:8D AA 6F 138 STA SEED4 
6F38:AD AD 6F 139 LOA PSR3 RESEED MIDDLE FROM OLD 
6F3B:8D AB 6F 140 STA SEED2 
6F3E:AD AC 6F 141 LOA PSR2 
6F41: 80 A9 6F 142 STA SEED3 AND FALL THRU TO RESET 

6F44:AO 04 144 RESET LOY 1$04 7 MOVE SEED TO PSR REGISTER 
6F46 :B9 A7 6F 145 NXT7 LDA SEEDl,Y 
6F49:99 AB 6F 146 STA PSRl, Y 
6F4C:88 147 DEY 
6F4D:DO F7 148 BNE NXT7 

6F4F:AD AC 6F 150 LOA PSR2 FORCE PSR SEED TO NONZERO 
6F52:DO 03 151 BNE DONE7 1 BY FORCING NONZERO PSR2 
6F54:EE AC 6F 152 INC PSR2 
6F57:60 153 DONE7 RTS 1 AND RETURN 
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PROGRAM RM-7 , CONT'D . 

6F58: 156 *** THE N INITIALIZER *** 

6F58:AD Bl 6F 158 RNDHL LOA MODULO ; ENTER HERE FROM APPLESOFT 
6F5B:9D Bl 6F 159 RANDOM STA MODULO ENTER HERE FROM MACHINE LANGUAGE 
6FSE:Ui) 05 160 BNE BSCALC N MUST NOT BE ZERO! 
6F60:A9 02 161 I.DA t $02 ; USE N=2 MINIMUM 
6F62:8D Bl 6F 162 S'r A MODULO 

6F65 : A9 FF 164 BSCALC LOA 1$FF INIT SIZE TO 255 
6F67:8D AF 6F 165 STA BSIZE ENOUGH ONES HERE > MODULO 
6F6A:AO 08 166 LOY 1$08 FOR 8 BITS 
6F6C: AD Bl 6F 167 LOA MODULO GET MODULO AND CALCULATE 
6F6F:2A 168 SMALLER ROL A NEXT LARGER 
6F70:BO QC 169 BCS ADVANCE 
6F72:4E AF 6F 170 LSR BSIZE ; DIVIDE BY TWO 
6F75:88 171 DEY ; NEXT SMALLER 
6F76:DO F7 172 BNE SMALLER 
6F78 : 8C BO 6F 173 STY RSIZE SAVE FOR RETRY 

6F7B: 176 ** * THE ACTUAL PSR GENERATOR *** 

6F7B:AC BO 6F 178 REUS EN LOY RS I ZE RESTORE IF RETRY 
6F7E :AD AE 6F 179 ADVANCE LOA PSR4 GET HIGH PS R 
6F8l:OA 180 ASL A ALIGN BIT 28 TO 31 
6F82:0A 181 ASL A 
6F83:0A 182 ASL A 
6F84:4D AE 6F 183 EOR PSR4 AND EXCLUSIVE OR 
6F87:0A 184 ASL A MOVE TO CARRY 
6F88:0A 185 ASL A 
6F89:2E AB 6F 186 ROL PSRl SHIFT LOW PSR 
6F8C : 2E AC 6F 187 ROL PSR2 SHIFT NEXT PSR 
6F8F : 2E AD 6F 188 ROL PSR3 AND ONCE MORE 
6F92:2E AE 6F 189 ROL PSR4 FINALLY THE HIGH BYTE 
6F95:88 190 DEY REPEAT FOR EVERY BIT IN BSIZE 
6F96:DO E6 191 BNE ADVANCE 

6F98:AD AB 6F 193 RANGE LOA PSRl GET VALUE 
6F9B:2D AF 6F 194 AND BSIZE MASK NEXT BINARY VALUE 
6F9E:CD Bl 6F 195 CMP MODULO IS VALUE TOO BIG? 
6FAl :BO 08 196 BCS REUS EN YES, TRY AGAIN 
6FA3 : 8D B2 6F 197 STA HOLD SAVE VALID PSR 
6FA6:60 198 RTS ; AND EXIT 
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PROGRAM RM-7, CONT'D. 

6FA7: 201 *** 'PSR REGISTERS ~•• 

6FA7: 203 SEEDL AND SEEDH HOLD THE STARTING SEED SHOULD YOU 
6FA7: 204 WANT TO RERUN THE SERIES. PSRl, PSR2, PSR3, AND 
6FA7: 205 PSR4 FORM THE 23 BIT PSEUDORANDOM SEQUENCER. 
6FA7: 206 
6FA7: 207 BSIZE IS A SIZING MASK. 
6FA7: 208 
6FA7: 209 MODULO HOLDS THE VALUE N, WHILE HOLD KEEPS THE RANDOM (N) 
6FA7: 210 

6FA7:AA 212 SEEDl DFB $AA SEED LOW VALUE 
6FA8:AA 213 SEED2 DFB $AA 1 SEED SECOND LOWEST 
6FA9:AA 214 SEED3 DFB $AA SEED THIRD LOWEST 
6FAA:AA 215 SEED4 DFB $AA HIGH SEED 
6FAB:AA 216 PSRl DFB $AA PSR LOW BYTE 
6FAC:AA 217 PSR2 DFB $AA PSR SECOND LOWEST 
6FAD:3B 218 PSR3 DFB $3B PSR THIRD LOWEST 
6FAE:AA 219 PSR4 DFB $AA PSR HIGHEST 
6FAF:FF 220 BSIZF; DFB $FF SAVE OF BINARY SIZE 
6FB0:04 221 RSIZE DFB $04 f YSAVE FOR RETRY 

6FB1:07 223 MODULO DFB $07 MAXIMUM SIZE OF N 
6FB2:00 224 HOLD DFB $00 SAVE OF PSR VALUE 



I SHUFFLE 

a fast " random exchange" 
method of rearranging cards or 
number arrays 

I 

There are lots of computer situations where you might like to take a 
pi le of objects and rearrange them into some different order. 

Shuffling a deck of cards is the most obvious example of this sort of 
thing. You might use playing cards for poker or blackjack simulations. 
Other times, the cards may have different symbols or messages on 
them. Tarot cards are an example, as are the Chance and Community 
Chest decks in a Monopoly simulation. 

The things being shuffled need not be paper cards, of course. They 
could be tiles in a magic number game, letters in a word, the se­
quence in w hich new things appear, a maze in an adventure, or a 
journey into cryptography. 

The fancy name for shuffling is randomizing without replacement. In 
randomizing w ithout replacement, you simply rearrange a fixed array 
of values that you already have on hand. O nce drawn from the deck, 
the four of clubs will not reappear. 

The random number generator of the last ripoff module kept all the 
marbles in the pipe. You just cloned off the marbles you wanted. This 
was randomizing with replacement. In randomizing with replacement, 
the same value can come up over and over again. 

363 
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Hence ... 

Randomizing WITH Replacement­

Grabbing a random number without 
removing that number from being 
available for future grabs. 

Rolling a die is an example. 

Randomizing WITHOUT Replacement­

Grabbing a random number while also 
eliminating the availability of that 
number for future grabs. 

Shuffling cards is typical. 

Note that these are totally different things. You' ll get absurd results if 
you try to use the wrong one. Like only six different throws of a die 
before the die is "empty." Or the nine of spades dealt to you three 
cards in a row. 

To throw some other terms at you, grabbing without replacement 
involves an infinite pool of numbers. Or at least an irrigation ditch full. 

Grabbing w ith replacement involves a finite pool of numbers. These 
numbers are usually arranged into a fixed and rather small array. The 
array size on a playing card deck is usually 52. 

The typica l way that beginners try to shuffle things on their Apple 
has two very serious flaws. First, of course, they will be trying to use 
the Applesoft RND subroutine, w hich, as we have seen, is not. 

Besides being rather slow. 
We can easily fix this particular hassle by switching to the random 

number generator of the last ripoff module. 
The second problem is more subtle. If you grab 52 random numbers 

in a row, you have to check each new number to make sure it was not 
duplicated before. Th is is no problem on the fi rst card, and is trivial on 
the first few cards. But on, say card 50, the odds are 50/52 that you 
already have th is card and have to go back again and again . 

In fact, for your last card, you might need 52 additional t ries to pick 
up only a 0.63 odds of finding the remaining card . 

1 /e and all that statistical stuff. 
You, in fact, have to deal hundreds or even thousands of cards to be 

reasonably sure of getting 52 different ones. So, testing for duplicates 
is a bad scene because it takes rid iculously long and involves many 
wasted trips to the random number generator. 

Let's work smarter and not harder. Do not try to take your numbers 
out of an infi nite pool. Instead, take them out of a small and fixed 
array. Center your activities on rearranging the array. 
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Here is a good and fast way to shuffle a pile of something . 

TO REARRANGE N OBJECTS-

Take the object in the first location and 
interchange it with an object in another 
location in the array, chosen at random. 

Then take the object in the second 
location and do the same thing. 

Repeat this for all the locations. 

In other words, lay your 52 cards on the table. Grab the first card 
and interchange it with any card, picked at random. Next, grab the 
second card and interchange it w ith any card, again picked at ran­
dom. Continue the process till you run out of cards. 

Note two things. First, there are only 52 random numbers needed 
this way, since each random number gets used only once. Secondly, a 
card in some position will sometimes replace itself. This happens if the 
card in location number seven is interchanged with the random loca­
tion number seven that just came up. 

The odds on a card replacing itself are exactly the same as shuffling 
a rea l card deck and having the same card end up in the same posi­
tion. 

Which is rare but it certain ly can happen. You can even get the 
deck back exactly the way you started. Odds on this are a tad low, 
though. The key point is that this random interchange method exactly 
duplicates a fa ir and thorough shuffle of rea l cards. 

The same thing works for other shuffles. For a 15-tile magic square, 
you only interchange 15 va lues. You only swap six letters to jumble a 
six letter word, and so on. 

Let's try it. 

A Shuffler 

The subroutine ca lled SH UFFLR will take an array named CARDECK 
of length ARN UM and reorder everything. 

SHUFFLR does thi s by using the random number generator of the 
previous ripoff module. CARDECK is presently set up to hold 52 cards, 
and ARNUM equals decimal 52 or hex $34. 

The shuffling process is done by taking the first array value and 
interchanging it w ith an array value in a slot chosen at random . To 
find the exchange slot, you get a random number from 0 to 51 and do 
the exchange. The process gets repeated 52 times, thus swapping 
each card with some other card o r itself at least once. 

One of the array va lues being swapped is temporarily stashed on the 
stack. Th is handles the juggling process of moving two things between 
two locations w ithout dropping either one of them. 

To use SHUFFLR fo r other tasks, you just change the array values 
and the size of your array. 

Note that SHUFFLR does not care what is inside each array slot. This 
lets you use meaningful codes fo r each array value. These codes are 
totally independent of the shuffling process. 

How do you code a deck of cards? 
O ne way to code the cards is to use one hex digit for the values 
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from ace th rough king. An obvious choice is to use $X 1 for an ace, 
$X2 for a two, $X9 for a nine, $XA for a ten, $XB for a jack, and so on. 
Let's use the least significant hex digit for this. 

We will use the other hex digit to pick a suit. Say $OX for hearts, 
$1 X for diamonds, $2X for clubs, and $3X for spades. Thus, the ace of 
spades will be coded $31, while the king of diamonds will be a $1 D. 

Clear? 
A companion demo called DEALER will exercise your shuffler. The 

"S" key will shuffle the deck. The "R" key will repeat the previous 
shuffle for a replay. The "D" key, or optionally, the spacebar deals a 
card. The "Q" key quits the program for you. 

We have used the short file printing method to handle text. It is the 
better choice here because we have lots of short and ordered words 
that we need in a more or less random access way. We are also under 
the nasty 256 character limit here. Use of a short file also saves drag­
ging IMPRINT into the demo. It also gives you a chance to play with 
absolute indexed addressing. 

The four options needed are simple enough that we will handle 
them by brute force, rather than using fancier option picker code. 

We have also included a card counter. This one can be used for a 
position or a score, and does not need any hex-to-decimal or 
decimal-to-hex conversion. I'll leave it to you to puzzle out how this 
one works. 

Naturally, a machine language randomizing-without-replacement 
module is far too fast to use as a real time playing card shuffle. So, 
we'll have to slow it down bunches. To do this, we will build the shuf­
fler into a sound effect that mimics a deck being shuffled, and adjust 
the timing to "real" time. 

Should you need something rearranged very quickly, be sure to 
defeat the sound effects. Or else adjust the effects to mimic what you 
are emulating. 

Once again, the pseudo-random generator of the previous ripoff 
module is needed to get this module to work. So, be sure to have 
either RANDOM or THE WHOLE BALL OF WAX in your machine 
when using either the shuffler or the card demo. 



MIND BENDERS 

-What is the total time needed to 
shuffle a deck of 52 cards, with and 
without the sound effects? 

-Add a HIRES or LORES graphics 
display of the playing cards. 

-Show how to do an " instant solver" 
for those word jumble puzzles on a 
newspaper's comics page. 

-In a word guessing game that has a 
file of hundreds of words, show 
how to get each word just once yet 
in a different order each session. 

-Why does the card number display 
work in decimal without needing 
any hex conversion? 

-What changes are needed to make 
the demo professionally useful? 

Shuffle 367 
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PROGRAM RM-8 
SHUFFLE 

NEXT OBJECT FILE NAME IS SHUFFLER 
7 000: 3 ORG $7000 1 PUT MODULE f8 AT $7000 

7000: 
7000: 
7000: 
7000: 
7000 : 
7000: 
7000: 
7000: 
7000: 
7000: 
7000: 
7000: 
7000 : 
7000: 
7000: 
7000: 
7000: 
7000: 
7000: 

7000: 

7000: 
7000: 
7000: 

7000 : 

7000: 
7000: 
7000: 
7000 : 
7000: 
7000: 

7000: 
7000: 
7000: 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

25 

27 
28 
29 

31 

33 
34 
35 
36 
37 
38 

40 
41 
42 

1 

1 

' 

***************************************** 
* * 
* -< SHUFFLER >- • 
* * 
* RANDOMIZING WITHOUT REPLACEMENT * 
* * 
* VERSION 1.0 ($7000-$7246) * 
* • • 5-24-83 * • ..... .................................. * 
* • 
* COPYRIGHT C 1983 BY • 
* * 
* DON LANCASTER AND SYNERGETICS * • BOX 1300, THATCHER AZ., 85552 * • * 
* ALL COMMERCIAL RIGHTS RESERVED • 
* • 
***************************************** 

*** WHAT IT DOES *** 

THIS MODULE SHOWS YOU HOW TO SHUFFLE OR REARRANGE 
AN ARRAY OF CARDS, NUMBERS, LETTERS, OR OBJECTS. 

*** HOW TO USE IT *** 

TO USE THE SHUFFLER: 

START YOUR ARRAY FILE WITH CARDECK AT $7213. 
PUT THE NUMBER OF ARRAY ELEMENTS IN ARNUM AT $710E. 
THEN JSR SHUFFLR AT $70Fl. EQUIVALENT APPLESLOTH 
LOCATIONS ARE 29203, 28942, AND 28913. 

TO RUN THE CARD DEALER DEMO: 

JSR DEALER AT $7000 OR CALL 28672. 



PROGRAM RM·8, CONT'D . 

7000: 

7000: 
7000: 
7000: 
7000: 
7000: 
7000: 

7000: 

7000: 
7000: 
7000 : 

1000, 

7000: 
7000: 
7000: 
7000: 
7000: 
7000: 

45 

47 
48 
49 
50 
51 
52 

54 

56 
57 
58 

60 

62 
63 
64 
65 
66 
67 

1 

1 

*** GOTCHAS *** 

THE RANDOM SUBROUTINE MUST BE PRESENT IN THE 
MACHINE. PRELOAD •RANDOM" OR "THE WHOLE BAL.L 
OF WAX" TO DO THIS. 

YOUR ARRAY FILE MUST BE PRELOADED WITH TB~ 
PROPER VALUES. 

*** ENHANCEMENTS *** 

WORDS, OBJECTS, OR OTHER TYPES OF CARDS ARE DONE 
BY CHANGING THE MEANING AND SIZE OF YOUR ARRAY. 

*** RANDOM COMMENTS *** 

Shuffle 369 

THIS SHUFFLE DEMO IS INTENDED TO SHOW THE PROCESS 
INVOLVED. AN ACTUAL CARD PROGRAM HAS TO BE FAR 
FRIENDLIER THAN THIS, AND SHOULD DISPLAY REAL CARDS. 

THE DEMO ALSO SHOWS HOW TO HANDLE SIMPLE SCORING 
WITHOUT NEEDING HEX TO DECIMAL CONVERSION. 
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PROGRAM RM-8, CONT'D. 

7000: 70 *** HOOKS *** 

FDFO: n COUTl EOU $FDFO OUTPUT TEXT TO SCREEN 
FCSB: 73 HOME EQU $FCSB CLEAR TEXT SCREEN AND HOME CURSOR 
FB2F: 74 !NIT EQU $FB2F INITIALIZE TEXT SCREEN 
COOO: 75 IOADR EQU $COOO KEYBOARD INPUT LOCATION 
COlO: 76 KBDSTRB EQU $C010 KEYBOARD STROBE RESET 
FDlB: 77 KE YIN EQU $FD1B MONITOR READKEY SUBROUTI NE 
FEBO: 7B SETI NV EQU $FEBO SET INVERSE SCREEN 
FE84: 79 SETNORM EQU $FE84 SET NORMAL SCREEN 
C030: 80 SPKR EQU $C030 SPEAKER CLICK OUTPUT 
FCAS: 81 WAIT EQU $FCA8 MONITOR TIME DELAY 

6FSB: 83 RANDOM EQU $6FSB RANDOM NUMBER INITIALIZER 
6F2E: 84 RESEED EQU $6F2E RANDOM NUMBER SEEDER 
6F7B: 85 REUS EN EQU $6F7B RANDOM NUMBER GENERATOR 

0020: B7 WNDLFT EQU $20 LEFT SIDE OF SCROLL WINDOW 
0021: SB WNDWTH EQU $21 WIDTH OF SCROLL WINDOW 
0022: B9 WNDTOP EQU $22 TOP OF SCROLL WINDOW 
0023: 90 WNDBTM EQU $23 BOTTOM OF SCROLL WINDOW 
0024: 91 CH EQU $24 CURSOR HORIZONTAL POSITION 
0033: 92 PROMPT EQU $33 PROMPT SYMBOL 

7000: 94 *** TEXTFILE COMMANDS *** 

0088: 96 B EQU $88 BACKSPACE 
008D: 97 c EQU $BD CARRIAGE RETURN 
OOB4 : 9B D EQU $B4 DOS ATTENTION 
009B: 99 E EQU $9B ESCAPE 
OOSA: 100 L EQU $BA LINEFEED 
0060: 101 p EQU $60 FLASHING PROMPT 
0000: 102 x EQU $00 END OF MESSAGE 
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PROGRAM RM-8, CONT'D. 

7000: lOS *** DEA.LIN DEMO *** 

7000: 107 THIS DEMO EXCERCISES THE SHUFFLER 
7000: 108 ON A STAtmAIW DECK OF S2 CARDS. 

7000:20 2F FB 110 DEALER JSR INIT SET UP TEXT SCREEN 
7003:20 S8 FC 111 JSR HOME AND CLEAR IT 
7006:20 2E 6F 112 JSR RESEED RESEED RANDOM 
7009:AD OE 71 113 LDA ARNUM GET ARRAY NUMBER 
700C:20 SB 6F 114 JSR RANDOM INIT RANDOM 

700F:A9 07 116 LDA f$07 TAB 7 TO RIGHT 
7011: 8S 24 117 ~TA CH 
7013:20 so FE llS JSR SET INV INVERSE TITLE 
7016:AO SE 119 LDY t>MSO-CVl GET HEADER 
701S:20 E3 70 120 JSR TEXTS .&.ND DISPLAY 
701B:20 S4 FE 121 JSR SETNORM NORMAL TEXT 
701E:AO 74 122 LDY t>MSl-CVl GET SCREEN PROMPTS 
7020:20 E3 70 123 JSR TEXTS AND DISPLAY 

7023:A9 07 125 LDA f$07 SET LOWSCREEN WINDOW 
702S:SS 22 126 STA WNDTOP 
7027:A9 OS 127 LOA t $OS 
7029:SS 20 12S STA WNDLFT TAB OVER TO CENTER 
702B:A9 22 129 LOA t $22 
702D:SS 21 130 STA WNDWTH 
702F:20 SS FC 131 JSR HOME GET INSIDE WINDOW 

7032:2C 10 co 133 CMNDS BIT KBDSTRB RESET KEYBOARD 
703S : AD 00 co 134 LOOKS LOA IOADR READ KEYBOARD 
703S:l0 FB 13S BPL LOOKS 
703A:2C 10 co 136 BIT KBDSTRB 
703D:C9 El 137 CMP f $El FORCE CASE 
703F:90 02 13S BCC CS ORT 
704l:E9 20 139 SBC 1$20 SUBTRACT TO CHANGE CASE 

7043:C9 03 141 CS ORT CMP 1$D3 S FOR SHUFFLE? 
704S:FO lD 142 BEQ SHUFF YES 
7047:C9 C4 143 CMP f $C4 D FOR DEAL ? 
7049:FO 2E 144 BEQ DEAL 
704B:C9 AO 145 CMP t$AO ALSO SPACE FOR DEAL 
704D : FO 2A 146 BEQ DEAL 
704F:C9 02 147 CMP 1$02 R FOR REPLAY? 
70Sl:FO 17 14S BEQ REPLAY 
70S3:C9 Dl 149 CMP 1$01 Q FOR QUIT? 
7055:FO 06 lSO BEQ QUITS 
7057:20 lS 71 151 JSR EFFECT2 BLORK 
705A:4C 32 70 1S2 JMP CMND8 TRY AGAIN FOR LEGAL KEY 
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PROGRAM RM-8, CONT'D. 

705D: 155 *** QUIT EXIT *** 

7C5D:20 2F FB 157 QUI TB JSR INIT J OPEN WINDOW 
7060:20 58 FC 158 JSR HOME : CLEAR SCREEN 
7063.: 60 159 RTS AND EXIT ON •o• 

7064: 161 *** SHUFF PROCESSING *** 

7064: 163 THIS CODE SHUFFLES THE DECK AND 
7064: 164 RESETS THE CARD COUNTERS TO ONE. 

7064:20 Fl 70 166 SHUFF JSR SHUFF LR SHUFFLE THE DECK 
7067:4C 6A 70 167 JMP REPLAY RESET COUNTERS 

706A: 169 *** REPLAY MODULE *** 

706A: 171 RESETS THE CARD COUNTER TO ZERO. 

706A:AO 00 173 REPLAY LOY 1$00 RESET COUNTERS 
706C:8C EF 70 174 STY HEXCNT 
706F:C8 175 INY ONE MORE FOR PEOPLE 
7070 : 8C FO 70 176 STY DECCNT 
7073:20 58 FC 177 JSR HOME CLEAR OLD CARDS 
7076:4C 32 70 178 JMP CMNDB GO GET NEXT COMMAND 
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PROGRAM RM-8, CONT' D. 

7079: lSl ** 2 DEAL P~OCESSING *** 

7079: 1S3 , THIS CODE TR~S TO DEAL A CARD IF 
7079: 1S4 1 THERE ARE ANY LEFT IN THE DECK. 

7079:AD BF 70 1S6 DEAL LOA HEXCNT GET NUMBER !N DECK (S2) 
707C:CD OE 71 1S7 CMP ARN UM ANY CARDS LEFT? 
707F:BO SA lSS BCS EMPTYS NO, SAY SO 

70Sl:AO AS 190 LOY f>MS2-CV1 SAY •cARD• 
70S3:20 E3 70 191 JSR TEXTS 
70S6:AD FO 70 192 LOA DECCNT ' GET TENS FOR CARD NUMBER 
70S9:4A 193 LSR A AND SHIFT FOUR TO RIGHT 
70SA:4A 194 LSR A 
70SB:4A 195 LSR A 
70SC:4A 196 LSR A 
70SD:FO 05 197 BEQ LOWD EC IS IT NONZERO? 
70SF:09 BO 19S ORA f$BO CHANGE TO ASCII 
7091:20 FO FD 199 JSR COUTl 1 AND PRINT IT 
7094:AD FO 70 200 LOWD EC LOA DECCNT GET UNITS FOR CARD NUMBER 
7097:29 OF 201 AND f$0F 1 MASK TENS 
7099:09 BO 202 ORA t$BO CHANGE TO ASCII 
709B:20 FO FD 203 JSR COUTl AND PRINT IT 

' 709E:AO AB 20S LOY f>MS3-CV1 SAY "IS THE" 
70A0:20 E3 70 206 JSR TEXTS TO SCREEN 

70A3:AE EF 70 20S LOX HEXCNT GET CARD 
70A6:BD 13 72 209 LOA CARDECK,X FROM DECK 
70A9:4S 210 PHA AND SAVE FOR SUIT 
70AA:29 OF 211 AND t$OF MASK SUIT 
70AC:AA 212 TAX USE AS INDEX 
70AD: CA 213 DEX MAKE ACE=l, NOT ZEROl 
70AE:BC 2A 71 214 LOY CARVAL,X GET SUIT NAME 
70Bl:20 E3 70 215 JSR TEXTS AND PRINT TO SCREEN 

70B4:AO B4 217 LOY t>MS4-CV1 SAY "OF" 
70B6:20 E3 70 21S JSR TEXTS AND PRINT IT 

70B9:6S 220 PLA GET CARD BACK 
70BA:4A 221 LSR A AND SHIFT TO RIGHT 
70BB:4A 222 LSR A 
70BC:4A 223 LSR A 
70BD:4A 224 LSR A 
70BE:AA 22S TAX USE AS INDEX 
70BF:BC 37 71 226 LOY CARSUIT,X GET SUIT NAME 
70C2:20 E3 70 227 JSR TEXTS AND PRI·NT IT 
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PROGRAM RM-8, CONT'D. 

70CS:AO B9 
70C7:20 E3 
70CA:EE EF 
70CD:F8 
i{WE: lS 
70CF:AD FO 
7002:69 01 
70D4:SD FO 
70D7:DS 
70D8:4C 32 

70DB : AO BD 
70DD:20 E3 
70E0:4C 32 

70E3: 

70E3: 
70E3: 

70E3 :B9 
70E6:FO 
70E8:20 
70EB:C8 
70EC:DO 

70EE:60 

70EF: 

70EF:OO 
70FO:Ol 

3B 
06 
FO 

F5 

70 
70 

70 

70 

70 

70 
70 

71 

FD 

230 
231 
232 
233 
234 
235 
236 
237 
23S 
239 

241 
242 
243 

245 

247 
248 

LOY t>MS5-CV1 GET PERIOD AND CR 
JSR TEXTS ANO PRINT IT 
INC HBXCNT 1 GO TO NEXT CARD 
SEO GO TO DECIMAL FOR SCORE 
CLC 
LDA DECCNT INCREMENT DECIMAL 
ADC t$01 
STA DECCNT 
CLO GET OUT OF DECIMAL! 
JMP CMNDS GO GET NEXT COMMAND 

EMPTYS LOY t>MS6 -CVl GET EMPTY MESSAGE 
JSR TEXTS PUT ON SCREEN 
JMP CMNDS GO GET NEXT COMMAND 

*** TEXT GENERATOR *** 

THIS USES THE SHORT FILE METHOD TO PUT 
MESSAGES ONLY ON THE SCREEN. 

250 TEXTS LOA CVl,Y GET NEXT CHARACTER 
251 BEQ DONES TEST FOR $00 
252 JSR COUTl OUTPUT TO SCREEN 
253 INY GO TO NEXT CHARACTER 
254 BNE TEXTS AND REPEAT 

256 DONES RTS RETURN WHEN FINISHED 

258 *** CARD COUNTER STASH *** 

260 HEXCNT DFB $00 
261 DEC~NT DFB $01 

HEX COUNT FOR MACHINE 
DECIMAL COUNT FOR PEOPLE 



PROGRAM RM-8, CONT'D . 

70Fl: 

70Fl: 
70Fl: 
70Fl: 
70Fl: 
70Fl: 
70Fl: 

70Fl:AE OE 71 
70F4:CA 
70F5:20 7B 6F 
70FB:AB 
70F9 : BD 13 72 
70FC : 4B 
70FD:B9 13 72 
7100:90 13 72 
7103:6B 
7104:99 13 72 
7107: 20 OF 71 
710A:CA 
710B:l0 EB 
7100: 60 

710E: 

710E:34 

710F: 

710F:BA 
7110:00 02 
7112:A9 01 
7114:0A 
7115 : 2 0 AB FC 
711B:A9 05 
711A: 4B 
711B:2C 30 CO 
711E:A9 07 
7120:20 AB FC 
7123:6B 
7124:3B 
7125:E9 01 
7127:00 Fl 
7129 : 60 

264 *** ~HUFFLER SUBROUTINE *** 

266 
267 7 
268 
269 
270 
271 7 

THIS MODULE REARRANGES THE ARRAY CALLED CAP.DECK 
AND WHOSE LENGTH IS STORED IN ARNUM. 

THE RANDOM SUBROUTINE MUST BE PRESENT IN THE 
MACHINE AND MUST BE PREVIOUSLY SEEDED AND 
INITIALIZED. 

273 SHUFFLR LOX 
27 4 DEX 
275 NEXTB JSR 
276 TAY 
277 LOA 
278 PHA 
279 LOA 
2BO STA 
2Bl PLA 
2B2 STA 
2B3 JSR 
2B 4 DEX 
2B5 BPL 
2B6 RTS 

2BB *** 

ARNUM GE'J.' Nut-1BER OF SWAPS 
FOR ARRAY 0-51, NOT 1-52 

REUSEN GET RANDOM POSITION 
7 AND HOLD IN Y REGISTER 

CARDECK,X GET FIRST FIXED VALUE 
STASH TO JUGGLE 

CARDECK, Y GET RANDOM NEXT VAT,UE 
CARDECK,X 7 REPLACE NEXT WITH FIRST 

JUGGLE BACK 
CARDECK,Y REPLACE FIRST WITH NEXT 
EFFECTl MAKE NOISE (OPTIONAL) 

ONE LESS POSITION 
NEXTB REPEAT FOR EACH POSITION 

QUIT WHEN FINISHED 

SHUFFLER STASH *** 

290 ARNUM DFB 52 ~ NUMBER OF ELEMENTS IN ARAY 

292 *** SHUFFLER SOUND EFFECTS *** 

294 EFFECTl TXA 
295 BNE 
296 LOA 
297 NOZEROB ASL 
29B JSR 
299 EFFECT2 J,DA 
300 NEXTWP PHA 
301 BIT 
302 LOA 
303 JSR 
304 PLA 
305 SEC 
306 SBC 
307 BNE 
30B RTS 

NOZEROB 
1 $01 
A 
WAIT 
1$05 

SPKR 
1 $07 
WAIT 

1$01 
NEXTWP 

DECK SHUFFLING SOUND 
DISALLOW ZERO VALUE 

SLOW IT DOWN! 
DELAY, THEN FALL THROUGH 
NUMBER OF CLICKS PER WHAP 
SAVE ON STACK 
MOVE SPEAKER CONE 
SET PITCH OF WRAP 

GET CLICK COUNTER 

7 AND COUNT DOWN 

AND RETURN 

Shuffle 375 
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PROGRAM RM-8, CONT'D. 

712A: 

712A: 
712A: 
712A: 
712A: 

712A: 

712A:OO 
. 712B: 04 
".'12C:08 
712D:OE 
712E:13 
712F:l8 
7130:1C 
7131:22 
7132:28 
7133:20 
7134:31 
7135:36 
7136:3C 

7137: 41 
7138:48 
7139:51 
713A:57 

311 1 

313 1 
314 
315 
316 

318 

*~* MESSAGE FILE *** 

WE'LL USE THE SHORT FILE METHOD HERE SINCE 
RANDOM ACCESS OF A. FEW SHORT AND FIXED 
MESSAGES ARE NEEDED. 

*** MESSAGE POINTERS *** 

320 CARVAL DFB >CVl-CVl THESE POINT TO CARD VALUES 
321 DFB >CV2-CV1 
322 DFB >CV3-CV1 
323 DFB >CV4-CV1 
324 DFB >CV5-CV1 
325 DFB >CV6-CV1 
326 DFB >CV7-CV1 
327 DFB >CV8-CV1 
328 DFB >CV9-CV1 
329 DFB >CVlO-CVl 1 
330 DFB >CVll-CVl 
331 DFB >CV12-CV1 
332 DFB >CV13-CV1 ; 

334 CARSUIT DFB >CSO-CVl THESE POINT TO THE CARD SUITS 
335 DFB >CSl-CVl 
336 DFB >CS2-CV1 
337 DFB >CS3-CV1 



Shuffle 377 

PROGRAM RM-8, CONT'D . 

713~: 340 1 *** THE CARD VALUES *** 

713B:Cl C3 cs 342 CVl ASC •ACE" 
713E: 00 343 DFB x 

713F:D4 07 CF 345 CV2 ASC •TWo• 
7142:00 346 DFB x 

7143:04 CB D2 348 CV3 ASC "THREE" 
7146:CS cs 
7148 : 00 349 OFB x 

7149:C6 CF DS 3Sl CV4 ASC "FOUR" 
714C:D2 
7140:00 352 DFB x 

714E:C6 C9 D6 354 CVS ASC "FIVE" 
71Sl:C5 
71S2:00 3S5 DFB x 
71S3:03 C9 DB 3S7 CV6 ASC "SIX" 
71S6:0P 3S8 DFB x 

71S7:D3 cs 06 360 CV? ASC "SEVEN" 
715A:CS CE 
71SC:OO 361 DFB x 

71SD:CS C9 C7 363 eve ASC "EIGHT" 
7160:C8 04 
7162:00 364 DFB ;{ 

7163 :CE C9 CE 366 CV9 ASC "NINE" 
7166 :CS 
7167:00 367 DFB x 

7168:04 cs CE 369 CVlO ASC "TEN" 
716B:OO 370 DFB x 

716C:CA Cl C3 372 CVll ASC "JACK" 
716F:CB 
7170:00 373 DFB x 
7171:01 DS cs 375 CV12 ASC "QUEEN" 
7174:C5 CE 
7176:00 376 OFB x 
7177:CB C9 CE 378 CV13 ASC "KING" 
717A:C7 
717B:OO 379 OFB x 



378 Ripoff Module 8 

PROGRAM RM-8, CONT'D. 

717C: 3B2 *** THE CARD SOITS 0 • 

717C:CB cs Cl 3B4 cso ASC "HEARTS" 
717F:D2 D4 03 
71B2:00 38S DFB x 

71B3:C4 C9 Cl 3B7 CSl ASC "DIAMONDS" 
7186 :CD CF CE 
7189:C4 D3 
71BB:OO 3BB DFB x 

71BC:C3 cc OS 390 CS2 ASC "CLUBS" 
7lBF:C2 03 
7191:00 391 DFB x 

7192:03 DO Cl 393 CS3 ASC "SPADES" 
719S:C4 cs D3 
719B:OO 394 DFB x 

7199: 396 *** TEXT SCREEN MESSAGES *** 

7199:C3 Cl 02 39B MSO ASC "CARD SHUFFLING DEMO" 
719C:C4 AO 03 
719F:CB DS C6 
71A2:C6 cc C9 
7lAS:CE C7 AO 
71AB:C4 cs CD 
7lAB : CF 
71AC:BD BO 00 399 OFB c,c,x 

71AF: AB 03 A9 401 MSl ASC "(S)HUFFLE, (D)EAL, (R)EPLAY, (Q)UIT ? 
71B2:CB OS C6 
71BS:C6 cc cs 
71BB:AC AO AB 
71BB:C4 A9 CS 
7lBE:Cl CC AC 
71Cl:AO AB 02 
71C4:A9 CS DO 
71C7:CC Cl 09 
71CA:AC AO AB 
71CO:Dl A9 OS 
7lDO:C9 04 AO 
7103:BF 
71D4:BO 80 402 DFB c,c 
7106 :AD AD AD 403 ASC "---> .. 
7109:BE AO 
710B:60 88 80 404 DFB P,B,C,C,X 
71DE: BO 00 



Shuffle 379 

PROGRAM RM-8, CONT'D. 

71EO:C3 Cl 02 407 MS2 ASC •cARD .• 
71E3:C4 AO 
71ES: OO 408 DFB x 
7l.E6:AO C9 03 410 MS3 A!:lC • IS THE • 
71E9:AO D4 CB 
71EC:CS AO 
71EE:OO 411 DFB x 
71EF:AO CF C6 413 MS4 ASC " OF " 
71F2:AO 
71F3:00 414 DFB x 

71F4 :AE 416 MSS ASC " " 
71F5:8D BD 00 417 DFB c,c,x 

71F8:AO AO AO 419 MS6 ASC " SORRY, DECK IS EMPTYl" 
71FB:D3 CF 02 
71FE:D2 D9 AC 
720l:AO C4 CS 
7204 : C3 CB AO 
7207:C9 D3 M 
720A:CS CD DO 
720D:D4 09 Al 
7210:80 BD 00 420 DFB c,c,x 
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PROGRAM RM-8, CONT'D. 

7213: 423 ; •• ~ DhCK OP CARDS *** 

7213: 425 THE LOW BYTE OF EACH ENTRY IS THE CARD 
7213 : 426 VALUE WITB 'Xl•ACE , x2-~wo, XA•TEN, ETC. 
7213: 427 ; 
7213: 428 1 THE HIGH BYTE OF EACB ENTRY IS THE CARD 
7213: 429 1 SUIT .WITH. OX•HEARTS, lX•DIAMONDS, 2X• 
7213: 430 CLUBS, AND 3X•SPADES ~ 

7213: 01 02 03 432 CARDECK DFB $01,$02,$03,$04 ,$05,$06,$07 
7216:04 05 06 
7219:07 
721A:08 09 OA 433 DFB $08,$09,$0A,$0B,$0C,$0D 
721D: OB oc OD 

7220: 11 12 13 435 DFB $11,$12,$13,$14,$15,$16,$17 
7223: 14 15 16 
7226:17 
7227:18 19 lA 436 DFB $18,$19,$1A,$1B,$1C,$1D 
722A: lB lC lD 

722r.:21 22 23 438 DFB $21,$22,$23,$24,$25,$26,$27 
7230~24 25 26 
7233:27 
7234:28 29 2A 439 DFB $28,$29,$2A,$2B,$2C,$2D 
7237 : 2B 2C 2D 

723A:31 32 33 441 DFB $31,$32,$33,$34,$35,$36,$37 
723D ~ 34 35 36 
7240:37 
7241: 38 39 3A 442 DFB $38,$39,$3A,$3B.$3C,$3D 
7244:3B 3C 3D 

*** SUCCESSFUL ASSEMBLY: NO ERRORS 



DIFFERENCES BETWEEN "OLD" 
AND "NEW" EDASM 

Apple Computer's EDASM editor/assembler has recently been over­
hau led and upgraded. There are now two new versions, one for DOS 
3.3e, and one for ProDOS. Both are avai lable in their respective 
toolkits in Apple's Workbench series. 

The bottom line is that EDASM is now a fi rst class, first rate 
macroassembler with just about all the bells and whistles anyone 
cou ld ask for, including dual file editing, " li brary" module insertion, 
in-place assembly, and co-resident assembly. While the editor portion 
of EDASM remains as putrid as ever, you can simply use Applewriter 
lie and WPL instead, doing " new way" editing as in chapter five . 

Included with either EDASM is a new debugging tool cal led the 
BUGBYTER. The BUGBYTER includes a fancy upgrade of the old 
miniassembler, along with greatly improved single step, trace, and 
debug routines in a package that lets you do much more and do it 
much more quickly. For instance, there are single keystrokes to pick 
any screen mode, and you can use the game paddle to control debug­
ging speed. You can even debug parts of your code at fu ll speed and 
parts at slow speed . This is most handy for time critical routines. 
BUGBYTER is runnable anywhere in memory. 

Very little was lost in going from "old" EDASM to " new" EDASM. 
With " new" EDASM, reserved labels normally include " A, " " a," " X," 
"x," "Y," and "y," instead of just " A." You also must separate the 
op code and operand of SKP, ROL, ROR, ASL, LRS, and LST. Thus, a 
"SKPS" or a "ROLA" command will generate error messages under 
" new" EDASM. To use "old" EDASM source code with " new" 
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EDASM, spaces must be added between op code and operand of all 
these commands. Tab settings are also different in the "new" version. 

Here's a list of the important changes and improvements to the edi­
tor portion of DOS 3.3e version of "new" EDASM. Note that anything 
you don't like about these features is easily gotten around by doing 
"new way" editing under Applewriter lie instead. 

Here goes: 

1. The author of "old" EDASM was Randy Wigginton; the new author is 
John Arkley, who upgraded and improved Randy's original work. 

2. The BUGBYTER is included, a tremendous improvement over the old 
miniassembler, single step, and trace routines. 

3. System ID routines are now supplied and standardized, letting you 
configure your code for a II, II+, or lie. 

4. The work buffer is now 26,000 characters long, which is somewhat 
shorter than "old" EDASM. However, with "new way" editing under 
Applewriter lie, your edit file can be 48,000 characters long. 

5. The ASMIDSTAMP is restricted in its form so that real time clocks can 
be supported. 

6. The FILE command now displays the slot and drive. 
7. The manuals are greatly improved and now include tutorials. 
8. The command level now automatically accepts either upper or lower 

case. 
9. Combined upper and lower case is now standard on the Apple lie. On 

older Apples, new commands of SETL and SETU are available for those 
Apples with a shift key mod and a lower case display. Commands of [E] 
(shift to lower case) and [W] (shift to upper case) are available for very 
old Apples without lower case. The screen will not be legible in lower 
case on these older machines. 

10. Direct DOS commands using the "." prefix are not filtered for possible 
damage. In particular, ".SAVE" will plow the works. 

11. You still cannot insert into the middle of your source code using "old 
way" editing. You have to use APPEND and then COPY. With "new 
way" editing, you can, of course, insert anything you want any place 
you want any time you want. 

12. There is a new VOL command that goes along with SLOT and DRIVE 
that will return the current disk volume in use. 

13. There is a new ADD command that lets you add text beyond a certain 
line number. Thus ADD 16 will add new lines beyond old line 16, com­
pared to INS 16 which would insert new lines before old line 16. 

14. The INSert or ADD modes can now be stopped with either a [D] or [Q]. 
15. A new REPLACE mode erases and then overwrites in one step. Before 

you had to DELete and then I NSert. 
16. There now is a recovery procedure to undo the NEW command. It is 

hairy to use, but it does exist. 
17. A command of L43-6 lists six lines starting at line 43. Any time the sec­

ond number is less than the first one, it is interpreted as "how many?". 
18. The [R] command will relist whatever you last asked of [L]. 
19. A new command of SETO lets you change the delimiter from a ":". This 

lets you search and replace on a colon. Space or carriage returns are 
not allowed as delimiters. 

20. You can now edit on both a range of numbers and a search string. 
21. You can edit two files at once. The command of SWAP moves the two 

files between the "active" and "passive" editing buffers, sort of like a 
M split screen in Applewriter lie. The command of KILL2 deletes the 
"passive" buffer, similar to a "[Y]-N" in Applewriter lie. 

22. You can pick either 40 or 80 column operation with a "COL 40" or 
"COL 80" command. 
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23. There is now a simple way to undo the END command. Just set 
MAXFILES 5 and Call 3075. 

Here are the major improvements in the assembly portion of "new" 
EDASM: 

1. The DOS 3.3 version of "new" EDASM will not do an assembler listing 
to disk. You have to use the ProDOS version if you want to capture 
your normally printed assembler listing as a disk text file. 

2. The trailer on an assembler listing now includes the date, line count, 
and remaining free space. 

3. An "@"following an ASM command will suppress object code genera­
tion. This is handy for "quick looks" and finding potential errors. 

4. The ASMIDSTAMP is no longer essential. On "old" EDASM, a FILE 
NOT FOUND error message was generated. 

5. You can single step the assembly process by pressing the spacebar. 
Repeated spacebar hits do one line at a time. Pressing [ESC] on a 40-col­
umn screen lets you see the right half of the screen, or else switches 
back to the left half. Any other letter key resumes assembly at full 
speed. 

6. Two direct keyboard commands override any imbedded LST ON or LST 
OFF commands. Use [NJ to stop the listing, [0] to continue it. 

7. The assembler will accept the tab key, [I], or the spacebar to enter a tab. 
This greatly eases the "tab problem" with "new way" editing. 

8. The label in the label field is now called an IDENTIFIER. 
9. The "a," "X," "x," "Y," and "y" labels are now reserved, in addition 

to "A." You can go to a lot of trouble to defeat this reservation if you 
have to. Good practice would also tell you to reserve "P," ''p," "S," 
and "s" as well. 

10. Macros are now available. These are disk based and are inserted when 
and as needed. Parameters can be passed back and forth between 
source code and macro. 

11. A new operand of"*" is available that uses the present assembler pro­
gram counter location. Intended use is to set aside specific positions in 
a page of memory. This can also be used to "pad" your way up to the 
next even page boundary. 

12. You can now generate an absolute reference to a page zero location. 
To do this, put the EQU after the place in the source code where it first 
is needed. This is handy when you want to force an absolute long load, 
store, or whatever from an address on page zero, because of timing or 
code length considerations. 

13. An upgraded OBJ command lets you assemble directly into the 
machine, without assembling to disk first. Tests are made to make sure 
there is no conflict with the assembly code itself. The combination of an 
"OBJ" command with an "ASM @" will directly assemble code into 
memory without generating any listing. 

14. A new SW16 command will accept "Sweet 16" mnemonics. Three new 
commands have also been added to the original Sweet 16, which is a 
16-bit pseudo interpreter. A compare, long branch, and subroutine long 
branch are now available. Use of Sweet 16 is usually shorter and sim­
pler, but slower than doing your own custom 16-bit routines. One 
source of the new Sweet 16 code is EDASM itself. Just tear it apart using 
the "tearing method" of Enhancing Your Apple II and lie, Volume /, 
(Sams 21822). 

15. An undocumented X6502 command will apparently accept 65C02 mne­
monics and, presumably, 65XC16 mnemonics as well. This command 
appeared in the preliminary documentation with a "we don't support 
this" disclaimer, but was dropped completely in the final manual. 

16. New commands of ZDEF, ZREF, and ZXTRN are available that are 
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extensions of DEF. These forward-looking features require a linking 
loader that is not yet supported. 

17. A new STR command works like ASC, only it includes a byte counter as 
its first character. Thus ASC gives you a text message, while STR gives 
you a text message preceded by the number of actual characters in the 
message. 

18. A new DATE command reads the nine ASCII values stored at $03B8-
$03CO and enters them into the object code being generated. These 
locations usually hold the date portion of the ASMIDST AMP. 

19. A new IDNUM command reads the six ASCII values stored at $03C3 
through $03C8 and enters them into the object code being generated. 
These locations usually hold the identity portion of the ASMI DST AMP. 

20. Conditional assembly has undergone a major overhaul. New com­
mands of IFNE (not equal), IFEQ (equal), IFLT (less than), IFLE (less than 
or equal), IFGT (greater than), and IFGE (greater than or equal) are now 
available. A command of FAIL is also available for printing error 
messages. 

21. A space must separate the op code and the operand on the SKP and LST 
commands. 

22. Logical operators are now available, using the "t" symbol for AND, "I" 
for OR, and "!" for EXOR. These operators work only on 16-bit 
arguments. 

23. A new INCLUDE command stops the main assembly, assembles a 
source code module off disk, and then picks back up on the main 
assembly. This is most handy for inserting "mix and match" stock 
library routines. 

24. Two commands of SBUFSIZ and IBUFSIZ let you adjust the size of your 
work areas for the original source code and the INCLUDE library mod­
ule. See the manual for details. Changing buffer sizes is not normally 
needed. 

25. A new MACLIB command tells the assembler that any "illegal" mne­
monics are really the names of macro routines. Each macro routine is 
automatically done as if it was an INCLUDE command. . 

26. The "formfeed bug" has presumably been fixed, but it is still a good 
idea to force your own page breaks using the PAGE command. 

27. A special column is available on the assembly listing to show branch 
destination addresses. Execution cycle times can also be optionally 
shown. 

28. There are all sorts of new LST options. You can now separately turn off 
or on display of execution cycle times (C), generated object code (G), 
warnings (W), unassembled source code from bypassed conditional 
assembly (U), macro statements (E), alphabetic symbol tables (A), 
numeric symbol tables (V), or "six-across" symbol listings (S). 

29. Standard tabbing values are different from "old" EDASM. Default tabs 
are now 16, 22, and 36, instead of 14, 19, 29. More than 80 columns 
may be needed for all the listing features and long comments. The sim­
plest way to handle this is with 12 pitch on a daisywheel printer, or else 
use your own custom and "tighter" tab values. HINT: Keep your com­
ments shorter than you did with "old" EDASM. This will help a lot. 

30. New macro commands of "&O" and "&X" are available that control 
passing of parameters from the main source code to the macros. "&O" 
tells the number of parameters present in the operand field of the call­
ing statement. "&X" keeps track of the number of times a macro is 
used. This allows the creation of local labels. 

31. You can do co-resident assembly in a 64K Apple lie, where the editor 
and assembler modules stay in the machine at the same time. An ''*" 
following the ASM command will get the source file out of your 
machine, rather than off disk. This greatly speeds up the edit-assemble-
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test round trip process. On short programs in certain areas of your 
machine, you can do both co-resident and in-place assembly at the 
same time. There are restrictions: You cannot use chaining, insertion, or 
macros when doing this, and your source code in the machine will get 
overwritten. 

Finally, here are the differences between the ProDOS and DOS 3.3e 
versions of EDASM: 

1. The ProOOS buffer is 37,000 characters long. 
2. The ASMIOSTAMP is severely restrictive. It must be in 00-MM-YY for­

mat for clock compatibility. 
3. A blank SBTL line still gets you the date. 
4. The PFX command reads the current prefix. As is typical in ProOOS, a 

CAT command gets you a 40 column catalog, while the CATALOG 
command gives you all 80 columns. The CREATE command will gener­
ate a sub-directory. 

5. The TYPE command lets you edit certain other file types, rather than 
just text files. You can also BLOAO, BSAVE, XLOAO, and XSAVE non­
text files. The SYS command changes the type of source code file. 

6. The EXIT command returns you to ProOOS BASIC. Commands of PTON 
and PTOFF turn the printer off and on, while EXEC will do a supervisory 
routine. 

7. Time and date are automatically inset if a clock card is present. A TIME 
command is supported. 

8. You can no longer do co-resident assembly. Preliminary ProOOS docu­
mentation did not support macros. Editing of two files at once also may 
not be supported. 

9. You can route an assembler listing to diskette, instead of to printer, by 
using a "PR#6,ZORCHFILE" command. 

10. There is a PAUSE command available to temporarily hold up assembly. 
11. The error message on an aborted assembly is completely useless. 

I personally despise ProDOS. Why? Because it is so unconscionably 
bloated, so user vicious, so buggy, and so incredibly poorly written. 
Nonetheless, if you must make an EDASM disk-based assembler listing 
(for "camera ready" print quality, typesetting, insertions, etc.), you 
will have to use ProDOS. The procedure is to take your DOS 3.3e text 
file, convert it with CONVERT, assemble to disk under ProDOS, and 
then CONVERT it back to the sane world. 

Sigh. 
Both ProDOS itself and the "new" versions of EDASM have numer­

ous bugs in them. We will pass them on to you as we find out more 
about them. 

Several specific bugs for now: The ProDOS routine of CONVERT 
can sometimes destroy a DOS 3.3e diskette. Seems a sector counter 
doesn't get incremented properly. Long filenames will often cause 
assembly problems. If it does not feel too much like assembling some­
thing, the ProDOS version of EDASM will simply kick sand in your 
face, instead of telling you what went wrong. That "ASSEMBLY 
ABORTED: LINE O" message sure is friendly and helpful. 

On either "new" version of EDASM, you will get error messages on 
a SKPS or a LSTOFF, or an ASLA, and other places where "old" 
EDASM let you skip the space between op code and operand. Unfor­
tunately, I did this just about everywhere in this book. Correcting the 
printed listings would most likely cause more grief than it would solve. 
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So, we have instead corrected all of the source code on the compan­
ion diskette. 

Just remember to be sure and separate all op codes and operands 
with a space on "new" EDASM, and you should not have too much 
trouble. 

Let us know about any other bugs as soon as you can. 



SOME NAMES AND NUMBERS 

ANTHRO DIGITAL SYSTEMS 
Box 1385 
Pittsfield, MA 01202 
(413) 448-8278 

APPLE ASSEMBLY LI NE 
Box 280300 
Dallas, TX 75288 
(214) 324-2050 

APPLE AVOCATION ALLIANCE 
721 Pike Street 
Cheyenne, WY 82001 
(307) 632-8581 

A.P.P.L.E. 
304 Main South 
Renton, WA 98055 
(206) 271-4515 

APPLE COMPUTER 
10260 Bandley Drive 
Cupertino, CA 95014 
(408) 996-1010 
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AVOCET SYSTEMS 
804 South State Street 
Dover, DE 19901 
(302) 734-0151 

BYTE 
70 Main Street 
Peterborough, NH 03458 
(603) 924-9281 

CENTRAL POINT SOFTWARE 
Box 19730 
Portland, OR 97219 
(503) 244-5782 

COMPUTER SHOPPER 
Box F 
Titusville, FL 32780 
(305) 269-3211 

CREATIVE COMPUTING 
Box 789-M 
Morristown, NJ 07960 
(201 ) 540-0445 

DENVER APPLE Pl 
Box 14767 
Denver, CO 80217 
(303) 429-4436 

DECISION SYSTEMS 
Box 13006 
Denton, TX 76203 
(817) 382-6353 

DIABLO SYSTEMS 
24500 Industrial Blvd. 
Hayward, CA 94545 
(800) 227-2776 

GENERAL INSTRUMENTS 
600 West John Street 
Hicksville, NY 11802 
(516) 733-3107 

GTE ELECTRONICS 
2000 West 14th Street 
Tempe, AZ 85281 
(602) 968-4431 

HARDCORE COMPUTING 
Box 44549 
Tacoma, WA 98444 
(206) 531-1684 



HAYDEN SOFTWARE 
50 Essex Street 
Rochelle Park, NJ 07662 
(800) 343-1218 

HOWARD W. SAMS & CO., INC. 
4300 West 62nd Street 
Indianapolis, IN 46206 
(800) 428-3696 

I NCI DER 
80 Pine Street 
Peterborough, NH 03458 
(603) 924-9471 

INFOWORLD 
530 Lytton Avenue 
Palo Alto, CA 94301 
(415) 665-1330 

INTERNATIONAL APPLE CORE 
908 George Street 
Santa Clara, CA 95050 
(408) 727-7652 

DON LANCASTER 
Box 809 
Thatcher, AZ 85552 
(602) 428-4073 

LAZER SYSTEMS 
925 Loma Street 
Corona, CA 91720 
(714) 735-1041 

LJK ENTERPRISES 
Box 10827 
St. Louis, MO 63129 
(314) 846-6124 

DAVID W. MEYER 
600 Columbus Street 
Salt Lake City, UT 84103 
(801) 359-2790 

MICROCOMPUTING 
80 Pine Street 
Peterborough, NH 03458 
(603) 924-9471 

MICRO INK 
34 Chelmsford Street 
Chelmsford, MA 01824 
(617) 256-3649 
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MICRO LOGIC CORP. 
Box 174 
Hackensack, NJ 07602 
(201) 342-6518 

MICRO SCI 
17742 Irvine Blvd. 
Tustin, CA 92680 
(714) 731-9461 

MICROSOFT 
10700 Northrup Way 
Bellevue, WA 98004 
(206) 828-8080 

MICRO SPARC 
10 Lewis Street 
Lincoln, MA 01773 
(617) 259-9039 

MITEL 
360G Leggett Drive 
Kanata, Ontario K2K 1X5 
(613) 592-5630 

MOS TECHNOLOGY 
950 Rittenhouse Road 
Norristown, PA 19401 
(215) 666-7950 

MOTOROLA SEMICONDUCTOR 
Box 20912 
Phoenix, AZ 85018 
(602) 244-6900 

NEC ELECTRONICS 
532G Broadhollow Road 
Mellville, NY 11747 
(213) 973-2071 

NCR MICROELECTRONICS 
1635 Aeroplaza Drive 
Colorado Springs, CO 80916 
(303) 596-5795 

NIBBLE 
Box 325 
Lincoln, MA 01773 
(617) 259-9710 

PEELINGS 
Box 188 
Las Cruces, NM 88004 
(505) 526-8364 



QUALITY SOFTWARE 
6660 Reseda Blvd. 
Reseda, CA 91355 
(213) 344-6599 

RAK-WARE 
41 Ralph Road 
West Orange, NJ 07052 
(201) 325-1885 

ROCKWELL INTERNATIONAL 
3310 Miraloma Avenue 
Anaheim, CA 92803 
(800) 854-8099 

SAN FRANCISCO APPLE CORE 
1515 Sloat Blvd. 
San Francisco, CA 94132 
(415) 556-2324 

S-C SOFTWARE 
Box 280300 
Dallas, TX 75228 
(214) 324-2050 

SIERRA ON-LINE 
36575 Mudge Road 
Coarsegold, CA 93614 
(209) 683-6858 

SOFTALK 
11160 McCormick Street 
North Hollywood, CA 91603 
(213) 980-507 4 

SOUTHWESTERN DATA SYSTEMS 
10761 Woodside Avenue 
Santee, CA 92071 
(619) 562-3221 

STELLATION TWO 
Box 2342 
Santa Barbara, CA 93120 
(805) 966-1140 

SYNERGETICS 
Box 1300 
Thatcher, AZ 85552 
(602) 428-4073 

SYNERTEK 
Box 552 
Santa Clara, CA 95052 
(408) 988-5600 
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TEXAS INSTRUMENTS 
Box 401560 
Dallas, TX 75240 
(214) 995-6611 

THUNDER SOFTWARE 
Box 31501 
Houston, TX 77231 
(713) 728-5501 

WASHINGTON APPLE Pl 
Box 34511 
Bethesda, MD 20817 
(202) 332-9012 

WESTERN DESIGN CENTER 
2166 East Brown Road 
Mesa, AZ 85203 
(602) 962-4545 
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LABEL LIST FORll ________ ___... 

DONE BY __ I __ _. 

DA TE __ I _-__ ___. 

VERSION __ I __ _____. 

LABEL EQU LINE DFB 

L... 

ASSEMBLER'--~~~~~---­

SYSTEM .__I --------

VALUE USE 

PAGE00F0 



Label Lists to Copy 397 

LABEL LIST FOR. _I _____ _ 

DONE BY 1 ....... __ _. 

DATE _I _-__ _ 

VERSION -...I __ __ 

LABEL EQU LINE DFB 

ASSEMBLER a-----------~ 

SYSTEM '--1 -------

VALUE USE 

PAGE00F0 
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pitch, 303 

A 

Accumulator addressing, 73 
Accu racy, pitch, 302-304 
Acti ve line, 167 
ADD edit ing command, old way, 146 
Address mode, 72-81 
Addressing 

absolute, 75 
accumulator, 73 
immediate, 73-74 
implied, 72-73 
indexed, 76-80 
indexed indirect, 79-81 
ind irect, 77-81 
indirect indexed, 77-81 
page zero, 74-75 
relative, 75 

Anthologies, assembler, 52 
APPEND, DOS editing command, 

old way, 142-143 
Apple clock cycle, 268-269 
A ri thmetic, operand, 81 -82 

ASC pseudo-op, 89-90 
ASM assembler commands, 179-180 
Assemblers, 25-56 
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antho logies, 52 
BUGBYTER, 30 
club newsletters, 51-52 
commands, 178-181 

ASM, 1 79-180 
comments, 29 
cross, 34-35 
defined, 39 
disk-based, 33-34 
EDASM , 42-44 
fu ll, 30, 35-36 
how work, 35-41 
in-place, 33-34 
label, 28 

global, 31-32 
local, 31-32 

language, 27 
listing, 96-97 
machine programming books, 49-50 
macro-, 30, 31, 35 
mini-, 28-30 , 35 
mnemonic, 27-28 
modular, 34 
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Assemblers-cont 
object code, 36-38 
relocatable code, 32-33 
reprints, 52 
resources, 44-46 
software, 50 
source code, 36-41 
tools, 44-49 
virtual memory, 32 

Assembling source code, 177-200 
Assembly 

books, 49-50 
language, 9-22, 27 
listings, 181-185 
magazines, 51-52 
rules, EDASM, 178 

B 

Bad 
equate, 189-190 
expression, 188-189 
op code, 188 

BASIC, 11-15, 16 
Big lumps, source code, 110-113 
Books 

assembly, 49-50 
machine programming, 49-50 

Bottom line comments, 118 
BUGBYTER, 30 

c 

Calculated routine method, 291-295 
CATALOG, DOS editing command, 

old way, 143-144 
[C] assembler command, 180-181 
CHANGE editing command, old way, 

155 
CH N pseudo-ops, 85-86 
Clock cycle, Apple, 268-271 
Club newsletters, assembler, 51-52 
Code 

object, 36-38 
op, field, 63-64, 67 
relocatable, 32-33 
source, 36-41 

details, 57-92 
fields, 62-72 
file line numbers, 59-61 

Commands 
assembler, 178-181 
editing, old way, 139-161 

Comments, 29 
bottom line, 118 
line, 167-168 
field, 68-70 

Conditional pseudo-ops, 90 
Constants, 109-110 

EQU, 109-110 
COPY editing command, old way, 149 
Creating files, 238-240 
Cross assembler, 34-35 
Crumbs, source code, 110-114, 116 
Cycle burner uppers, 269-270 

D 

Debugging, 192-198 
stage-one, 195 
stage-two, 197-198 
weirdness checks, 197 

DELETE editing command, old way, 
148-149 

DFB 
hook, 107-108 
pseudo-ops, 87-89 

Disassemblers, 52-54 
Disk-based assembler, 33-34 
DOS editing commands, old way, 

140-144 
APPEND, 142-143 
CATALOG, 143-144 
LOAD, 140-141 
SAVE, 141-142 
SLOT DRIVE, 143 

Dot-matrix printers, 45-46 
Duplicate symbol, 189 
Duration multiplier, 306-308 

E 

EDASM, 42-44 
assembly rules, 178 
macroassembler, 20-21 
Old, new, 381-386 

Edit editing commands, old way, 
152-158 

EDIT, 152-154 
Editing 

"new way," 
advantages, 164 
limitations, 165 
source code, 163-175 

old way, commands, 139-161 
ADD, 146 
CHANGE, 155 
COPY, 149 
DELETE, 148-149 
DOS, 140-144 
edit, 152-158 
END, 147 
FIND, 154-155 
(HELP), 146 



Editing-cont 
old way, commands 

INSERT, 146 
LENGTH, 150 
LIST, 148 
NEW, 146 
QUIT, 146-147 

hint, old way, 156 

source code, old way, 123-161 
Editor, 39-41 
Empty shell, 211-228 
END editing command, old way, 147 
Enhancements, 105 
Entry editing commands, old way, 

146-152 

EQU 
constants, 109-110 
hooks, 107-109 
pseudo-ops, 85-86 

Error 

handling, 191-192 
messages, 119-121, 185-191 

fatal, 185, 186-188 
handling, 191-192 
nonfatal, 185-186, 188-191 

Fields 
comment, 68-70 
label, 63, 64-67 
op code, 67 

F 

operand, 67-68, 70-72 
source code, 62-72 

File 
based printer, 229-250 
creating, 238-240 
long method, 233-240 
message, 233-234, 238-239 
pointer, 233-234, 239-240 
pseudo-ops, 87-90 
source code, 37-41 

formats, 58-64 
line numbers, 59-61 
structure, l 6£>.169 

working, 114-118 
FIND editing command, old way, 

154-155 
Formats, file, source code, 58-64 
Full assembler, 30, 35-36 

G 

Global label, 31-32 
Gotchas, 104-105 

H 

Handling errors, 191-192 
(HELP), editing command, old way, 146 
Hint, editing, old way, 156 
Hooks, 106-109 

DFB, 107-108 
EQU I 107-109 

ID stamp, 137-138 
Illegal label, 189 
lmbedded string printer, 251-266 
Immediate addressing, 73-74 
Implied addressing, 72-73 
Indexed addressing, 76-80 

indirect, 79-81 
Indirect addressing, 77-81 

indexed, 77-81 
In-place assembler, 33-34 
INSERT editing command, old way, 146 
Integer pseudo-random generator, 

348-350 

Label, 28, 64-67 
field, 63, 64-67 
global, 31-32 
lists, 393-398 

L 

old way, 156-159 
local, 31-32 
references, 118-119 

Language 
assembly, 9-22, 27 
BASIC, 11-15, 16 
machine, 9-22, 25-26 

LENGTH 
editing command, old way, 150 
program style, 127-129 

Line 
active, 167 
comment, 167-168 
numbers, 169-173 

file, source code, 59-61 
LIST editing command, old way, 148 
Listing, assembler, 96-97 
Little lumps, source code, 110-114 
LOAD, DOS editing command, old way, 

140-141 
Local label, 31-32 
Long file method, 233-240 
Lookup, table, 125 
LST OFF pseudo-op, 84 
LST ON pseudo-op, 84 
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M 

Machine 
language, 9-22, 25-26 
programming books, 49-50 

Macro-, 31 
assembler, 30, 35 

EDASM, 20-21 
Magazines, assembly, 51-52 
Memory, virtual, 32 
Messages 

error, 119-121, 185-191 
file, 233-234, 238-239 

Miniassemblers, 28-30, 35 
Mnemonic, 27-28 
Mode, address, 72-81 
Modular assembler, 34 
Modules, ripoff, 205-380 
Modulo, 346 
Monitor time delay, 267-286 
Musical songs, 301-320 

N 

New 
EDASM, 381-386 
editing command, old way, 146 
-Way editing 

advantages, 164 
limitations, 165 

Newsletters, club, assembler, 51-52 
N initializer, 352-353 
No such label, 189 
Numbers, 

file line, source code, 59-61 
line, 169-173 

0 

Object code, 36-38 
assembling source code, 177-200 
files, 37-41 

Obnoxious sounds, 287-300 
Off loading, 125-126 
Old 

EDASM, 381-386 
-way source code writing, 135-140 

Op code field, 63-64, 67 
Operand 

arithmetic, 81-82 
field, 67-68, 70-72 
summary, 80 

Option picker, 321-344 
ORG pseudo-op, 84-85 
Overflow, 190 

PAGE 
pseudo-ops, 83 

p 

zero addressing, 74-75 
Pitch 

absolute, 303 
accuracy, 302-304 
duration, separating, 304-306 
relative, 303 

Pointer file, 233-234, 239-240 
Pretty printer pseudo-ops, 83 
Print editing commands, old way, 

144-146 
PR#O, 1, 145-146 

Printers, dot matrix, 45-46 
Processors, word, 163-167, 168-173 
Program style, 124, 133 

length, 127-129 
speed, 124-127 

PR#O, 1, print editing commands, old 
way, 144-146 

Pseudo-ops, 82-87 
conditional, 90 
file, 87-90 

ASC, 89-90 
DFB, 87-89 

LST OFF, 84 
LST ON, 84 
PAGE 83 
pretty printers, 83 
SBTL,84 
SKP,83 
structure, 84-87 

CHN, 85-86 
EQU, 85-86 
ORG, 84-85 

Pseudo-random number, 345, 347-350 
PSR generator, 352-353 

Q 

QUIT editing command, old way, 
146-147 

R 

Random 
comments, 105-106 
numbers, 345-362 

Randomizing, 364 
replacement, 364 

References, label, 118-119 
Relative 

addressing, 75 
pitch, 303 

Relocatable code, 32-33 



Relocatability, code, 130-131 
Reprints, assemblers, 52 
Reseeder, 352-353 
Resources, assembler, 44-46 
Ripoff modules, 205-380 

summary, 208-209 
RND; see random numbers. 
Routine method, calculated, 291-295 

s 

SAVE, DOS editing command, old way, 
141-142 

SBTL pseudo-ops, 84 
Self-modifying code, 132 
Separating pitch, duration, 304-306 
Shuffle, 363-380 
SKP pseudo-ops, 83 
SLOTDRIVE, DOS editing command, old 

way, 143 
Software, assembly programming, 50 
Source code, 36-41 

address mode, 72-81 
addressing 

absolute, 75 
accumulator, 73 
immediate, 73-74 
implied, 72-73 
indexed, 76-80 
indexed indirect, 79-81 
indirect, 77-81 
indirect indexed, 77-81 
page zero, 74-75 
relative, 75 

assembling, 177-200 
details, 57-92 
fields, 62-72 

comment, 68-70 
op code, 67 
operand, 67-68, 70-72 

files, 37-41 
formats, 58-64 
line numbers, 59-61 
structure, 166-169 

labels, field, 63, 64-67 
new way, editing, 163-175 

line numbers, 169-173 
new way, writing, 163-175 
old way editing, 123-161 

commands, 139-161 
DOS commands, 140-144 
edit, 152-158 
entry commands, 146-152 
print commands, 144-146 

old way writing, 123-161 
ID stamp, 137-138 
style, 124-133 
unstyle, 133-135 

Source code-cont 
op code fields, 63-64 
operand 

arithmetic, 81-82 
summary, 80 

pseudo-ops, 82-87 
relocatability, 130-131 
structure, 93-122 

big lumps, 110-113 
body, 97-98 
bottom line comments, 118 
constants, 109-110 
crumbs, 110-114, 116 
enhancements, 105 
error messages, 119-121 
gotchas, 104-105 
hooks, 106-109 
little lumps, 110-114 
prolog, 97-98 
random comments, 105-106 
self-modifying, 132 
startstuff, 98-101 
stashes, 115-116 
title block, 101-103 
working files, 114-118 

Space assembler command, 181 
Speed, program style, 124-127 
Stack rules, subroutine, 6502, 254-255 
Stage-one debugging, 195 
Stage-two debugging, 197-198 
Startstuff, 98-101 
Stashes, 115-116 
Structure 

file, source code, 166-169 
pseudo-ops, 84-87 
source code, 93-122 

Style, program, 124-133 
Subroutine stack rules, 6502, 254-255 
Sweet 16, 198-200 

T 

Tab, 173-175 
Table lookup, 125 
Threshold, viability, 195 
Title block, 101-103 
Tools, assembler, 44-49 

u 

Unstyle, 133-135 

v 

Viability threshold, 195 
Virtual memory, 32 
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w 
Weirdness checks, debugging, 197 

Word processors, 163-167, 168-173 

Working files, 114-118 

Writing source code, new way, 163-175 

old way, 123-161 



COMPANION DISKETTE 
AND VOICE HOTLINE 

Don Lancaster and Synergetics have arranged to make availab le all 
of the source code and all of the object code shown in thi s book, 
along w ith lots of extra goodies in a crammed-full and fu lly copyable 
support diskette, in your choice of EDASM or S-C Assembler sou rce 
code formats. The $19.95 price includes shipping and handling, as 
well as free voice hotl ine and support service. 

Be sure to specify whether you want the EDASM or the S-C ASSEM­
BLER version of this diskette. 

You can order you r companion diskette by using the card on the 
next page, or else directly from: 

SYNERGETICS 
7 46 First Street 
Box 809 
Thatcher, AZ 85552 
(602) 428-4073 
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408 Companion Diskette and Voice Hotline 

CONTENTS OF THE COMPANION 
DISKETTE 

EMPTY SHELL.SOURCE 
EMPTY SHELL 
FLPRINT.SOURCE 
FLPRINT 
IMPRINT.SOURCE 
IMPRINT 
TIME DELAY.SOURCE 
TIME DELAY 
OBNOXIOUS SOUNDS.SOURCE 
OBNOXIOUS SOUNDS 
MUSICAL SONGS.SOURCE 
MUSICAL SONGS 
OPTION PICKER.SOURCE 
OPTION PICKER 
RANDOM.SOURCE 
RANDOM 
SHUFFLE.SOURCE 
SHUFFLE 
AUTO-DEMO 
THE WHOLE BALL OF WAX 
ENGINE 
WHY RNDAINT 
WPL.NUMBER 
WPL.UNUMBER 
WPL.RENUMBER 
WPL.TAB 
WPL.UNTAB 
MONITOR TIME DELAY 
MULTIPLE DELAY FINDER 
. . . plus a few more 
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RESPONSE CARD 
D Please keep me informed of any updates 

and additions to the Assembly Cookbook. 

My Apple is the version. 

The Assembler I use is ______ ___ _ 

Please put any ADDITIONAL COMMENTS here: 

~N 
~ ~ The RIPOFF MODULES that I want to see next are 
a."' 

. N 
°' <( c .: 
~ ~ 
E ~ 

s::: 
!!? .... 

~ ~ NAME 
<J -

M w 0 
UJ ID z . 
0 UJ 
a. (.) 
UJ ;::: 
w UJ 
a: (!) 

., a: 
s::: UJ 
- z 

)-= UJ 

The PROBLEM that I now have is STREET _ _____________ _ 

CITY ______ STATE _ ZIP __ _ 

voice phone 

data phone -------------

DISKETTE 
Please send me __ copies of the 28 program, 
DOS 3.3 COMPANION DISKETIE to Don Lan­
caster's Assembly Cookbook, at $19.95 each, 
postpaid. 

I understand this disk is fully copyable for my per­
sonal use only. 

Send the D EDASM 
0 SC ASSEMBLER version. 

Please also send me __ autographed and 
postpaid copies of Don Lancaster's THE INCREDI­
BLE SECRET MONEY MACHINE, a complete 
guide to creating your own computer, tech, or 
craft venture, at $7.95 each. 

D I enclose check for$ 

D Please charge my VISA account number 

Expiration Date __________ _ 

Signature _________ ____ _ 

NAME 
ADDRESS _____________ _ 

CITY ______ STATE ZIP ___ _ 

Please, no purchase orders. We also cannot ship 

to a foreign address. 

DISKETTE 
Please send me __ copies of the 28 program, 
DOS 3.3 COMPANION DISKETTE to Don Lan­
caster's Assembly Cookbook, at $19.95 each, 
postpaid. 

I understand this disk is fully copyable for my per­
sonal use only. 

Send the D EDASM 
0 SC ASS EM BLEA version. 

Please also send me __ autographed and 
postpaid copies of Don Lancaster's THE INCREDI­
BLE SECRET MONEY MACHINE, a complete 
guide to creat ing your own computer, tech , or 
craft venture, at $7.95 each. 

D I enclose check for$ 

D Please charge my VISA account number 

Expiration Date -----------

Signature _____________ _ 

NAME 
ADDRESS _ ____________ _ 

CITY _ _ _____ STATE _ ZIP _ __ _ 

Please, no purchase orders. We also cannot ship 

to a foreign address. 
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SYNERGE'l1CS 
BOX 1300 
THATCHER, AZ 85552 

PLACE 

POSTAGE 

HERE 
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THATCHER, AZ 85552 
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POSTAGE 
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SYNERGETICS 
BOX 1300 
THATCHER, AZ 85552 

PLACE 

POSTAGE 
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S~Nd.--------------------. 

Assembly Cookbook 
for the 
Apple· II/lie 
Your complete guide to using assembly language for writing your own top-notch personal 
or commercial programs for the Apple II and lie. 

• Tells you what an assembler is, discusses the popular assemblers available today, 
and gives you a list of the essential tools for assembly language programming. 

• Covers source code details such as lines, fields, labels, op codes, operands, 
structure, and comments-just what these are and how they are used. 

• Lets you find out the "new way" to do your source code entry and editing and 
to instantly upgrade your editor/ assembler into a super-powerfu l one. 

• Shows you how to actually assemble source code into working object code. Checks 
into error messages and debugging techniques. 

• Includes nine ready to go, wide open ripoff modules that show you examples of some 
of the really essential stuff involved in Apple programming. These modules will run 
on most any brand or version of Apple or Apple clone, and they can be easily 
adapted to your own uses. 

This cookbook is for those who want to build thei r machine language programming skills 
to a more cha ll enging level and to learn to write profitable and tru ly great Apple II or li e 
machine language programs. 

Howard W. Sams & Co., Inc. 
4300 West 62nd Streel, Indianapolis, Indiana 46268 U.S.A. 

$21 .95/22331 2331-7 

$21 .95 


