


































































































































































































































































































































































































Here's an example of excerpts from an APL US game demonstra­
tion program from the system disk and its Applesoft converted 
equivalent (Remember: this is not the entire program): 

1000 "DO INITIALIZE" 
1010 UNTIL (SL=> 100R SR=> 10) 
1020: "DO DRAW GAME-BOARD" 
1030: UNTIL [LH< > 00R RH<> 0) 
1040:: "DO CHANGE-PLAYER-DIRECTION?" 
1050:: "DO CALC-PLAYER-MOVES" 
1060:: "DO MOVE-PLAYERS'' 
1070:: "DO SKILL-DELAY" 
1080: ::FIN 
1090: "DO ANALYZE WIN" 
1100 ::FIN 
1110 "DO GIVE FINAL RESULTS" 
1120END 

2290 "TO INITIALIZE" 
2300: SL= 0:SR= 0: REM SCORES 
2310: TEXT :HOME 
2320: VTAB 10:HTAB 14 
2330: FLASH 
2340: PRINT "BARRICADE" 
2350: NORMAL 
2360: VTAB 17: HTAB 6 
2370: PRINT "PRODUCED BY SENSIBLE 

SOFTWARE" 
2380: VTAB 23 
2390: PRINT "COPYRIGHT 1979 -- ALL 

RIGHTS RESERVED" 
2400 : SKILL= 1400 
2410: "DO DELAY" 
2420: HOME 
2430: PRINT "THE OBJECT OF BARRICADE IS 

TO FORCE" 
2440: PRINT "YOUR OPPONENT TO HIT A WALL 

BEFORE YOU": PRINT "DO." 
2450: PRINT :PRINT 
2460 : PRINT"HOW GOOD ARE YOU [0=NOVICE, 

9=EXPERT)" 
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2470: INPUT SKILL 
2480: SKILL= INT r10- SKILL] 
2490: IF SKILL< 00R SKILL> 9THEN SKILL= 9 
2500: SKILL= 30* (SKILL- 1 J 
2510 ::FIN 

============================ 
2520 "TO DELAY" 
2530: FOR D= 1 TO 3000:NEXT D 
2540 ::FIN 

Applesoft Converted Equivalent: 

1000 GOSUB 2290::::::::::::::: 
1010 REM NTIL(SL = > 10 OR SR=> 10] 
1020 GOSUB 2060: :: :: : :: : : : : : : : : ::: : 
1030 REM NTIL(LH < > 0 OR RH < > 0] 
1040 GOSUB 1130::::::::::::::::::::::::::: :: 
1050 GOSUB 1420::::::::: ::::::::::::: 
1060 GOSUB 1720::::::: :::::: :::: 
1070 GOSUB 2550:::::::::::::::: 
1080 IF NOT [LH < > 0 OR RH<> 0] GOTO 1030 
1090 GOSUB 1840:::::::::::::::: 
1100 IF NOT(SL= > 10 OR SR=> 10] GOTO 1010 
1110 GOSUB 1980::::::::::::::::::::::: 
1120END 
2290 REM :: ::::::::::: : 
2300 SL= 0:SR = 0: REM SCORES 
2310 TEXT: HOME 
2320 VTAB 1 0: HT AB 14 
2330 FLASH 
2340 PRINT "BARRICADE" 
2350 NORMAL 
2360 VTAB 17: HTAB 6 
2370 PRINT "PRODUCED BY SENSIBLE 

SOFTWARE" 
2380 VTAB 23 
2390 PRINT "COPYRIGHT 1979 -- ALL RIGHTS 

RESERVED" 
2400 SKILL= 1400 
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2410 GOSUB 2520:::::::::: 
2420 HOME 
2430 PRINT "THE OBJECT OF BARRICADE IS 

TO FORCE" 
2440 PRINT "YOUR OPPONENT TD HIT A WALL 

BEFORE YOU": PRINT "DO." 
2450 PRINT: PRINT 
2460 PRINT "HOW GOOD ARE YOU [0=NOVICE, 

9=EXPERT]" 
2470 INPUT SKILL 
2480 SKILL= INT (10 - SKILL) 
2490 IF SKILL< 0 DR SKILL> 9 THEN SKILL= 9 
2500 SKILL= 30 *(SKILL- 1 J 
2510 RETURN :: 
2520 REM ::::::::: 
2530 FORD= 1TO3000: NEXT D 
2540 RETURN:: 

B.E.S.T.: 

B.E.S.T. stands for BASIC Enhanced Software Tools and is a 
handy utility for optimizing, cross referencing, renumbering and 
merging Applesoft programs. 

To optimize a program means to change it so that it runs faster 
and is more compact. Cross-referencing prints out a list of vari­
ables, and a list of line numbers and where they are used. This is 
useful in debugging, spotting logic errors and in identifying 
unused sections of code. 

We will use B.E.S.T. here to let you see what the previous pro­
gram looks like when optimized. TouseB.E.S.T., BRUN B.E.S.T. 
LONG (the LONG refers to the "long" version which has more 
space-consuming features). You will be presented with a help 
menu of commands and their meanings. This menu can be dis­
played at any time by typing in &H LP. 

Next, we load the above program, taking care to remember that it 
is the normal Applesoft conversion of the APL US program. We 
use the B.E.S.T. command &MEM and B.E.S.T. tells us that the 
program is2,630 bytes long. Now let's seewhatB.E.S.T. can do. 
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We will first optimize the variable names by shortening them to 
one character (reassignment of names begins with" A" and pro­
ceeds through each letter of the alphabet). Shortening the names 
will reduce the size of the program, cutting the amount of time 
needed by GOTO statements to search through the program for 
their destination line numbers. Variable optimization is per­
formed with the & VO P command, which quickly tells us that the 
program size is now 2,4 72 bytes. That's about a 6 percent savings 
in space, but we can do even better than that. 

We will use B.E.S.T.'s other optimization option, &ROP, which 
removes REM arks, combines smaller lines into big ones and 
renumbers the program with as small as possible line numbers. 
This reduces program size even more and cuts the time it takes to 
go from one line number to the next. &R 0 P quickly does its work 
and tells us that the program is now 1,422 bytes long, nearly half 
of the program's original size! 

This is what the optimized program looks like: 

1GOSUB48 
2 GOSUB 47 
3 GOSUB 6 : GOSUB 23: GOSUB 39: GOSUB 52: 

IF NOT (A<> 0 ORB<> 0) GOTO 3 
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4 GOSUB 40: IF NOT (C = > 10 ORE=> 10) 
GOTO 2 

5 GOSUB 46: END 
48 C = 12J:E = 12J: TEXT: HOME: VTAB 112J: HTAB 

14: FLASH: PRINT "BARRICADE": NORMAL 
: VTAB 17: HTAB 6: PRINT "PRODUCED BY 
SENSIBLE SOFTWARE": VTAB 23: PRINT 
"COPYRIGHT 1979 -- ALL RIGHTS 
RESERVED":X = 1412JIZI: GOSUB 51: HOME 
: PRINT "THE OBJECT OF BARRICADE IS TO 
FORCE": PRINT "YOUR OPPONENT TO HIT A 
WALL BEFORE YOU": PRINT "DO.": PRINT 
: PRINT 

49 PRINT "HOW GOOD ARE YOU (IZl=NOVICE, 
9=EXPERT)": INPUT X:X =INT (112J- X): IF 
X < 121 OR X > 9 THEN X = 9 

50 X = 30 * (X-1 ): RETURN 
51 FOR D = 1 TO 3000: NEXT D: RETURN 

Programming Aids By Delta Micro Systems 

BASIC' 

Delta Micro Systems publishes a powerful pre-processor for 
Applesoft called BASIC' (pronounced "basic prime"). BASIC' is 
sort of a scaled down version of Pascal, although it has some 
features that Pascal does not. For example, its REPEAT UNTIL 
loop may have the UNTIL anywhere within the loop instead of 
only at the end as is the case with Pascal. This gives added flex­
ibility in controlling loop exits. It also does away with the need for 
terminators like NEXT, WEND, IFEND, etc. by using a con­
venenient auto-indent feature instead. 

BASIC' works by giving you access to a line editor to create a 
structured form of Applesoft. This program is saved in a text file 
which is automatically printed out on paper, properly formatted 
with page headings and the date! You can use BASIC' s translator 
to convert the text file into a standard Applesoft program. 
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The entire package is easy to use and allows you to write beauti­
ful Applesoft programs. It also is just plain fun to use. Following 
are some examples, showing what a typical BASIC' prime source 
file looks like, how BASIC' prints it out, and how it converts into 
Applesoft. The program is taken from a demonstration in the 
BASIC' user's manual and is designed to print out a range of 
ASCII characters. 

BASIC' Source Code: 

!= 
!>BASIC' EXAMPLE 
!>DELTA MICRO SYSTEMS 
!= 
PRINT "ASCII Character Tables"! Heading 
REPEAT 

INPUT "From.To: ";N,M 
UNTIL N = 0 AND M = 0 ! Double zeroes to quit 
DO TABLE 

END 
PROC TABLE! ASCII characters for codes N 
through M 

PRINT "Code","Char" ! Print headings 
FOR I= N TOM 

UNTIL I> 127 ! Upper limit 
PRINT I,! Code 
IF I < 32 ! Control code 

CASEI 
# 13 ! Carriage return 

PRINT "<RTN>" 
# 27 ! ESCAPE 

PRINT "<ESC>" 
ELSE ! All others 

PRINT "<CTRL> ";CHR$[64+1] 
ELSE! Printable characters 

PRINT CHR$(1] 

"Pretty Listing'' of BASIC' Source Code: 

BASIC' V1.2#1 ASCllDEMO.T 31-JUL-83PAGE1 

LN# REF 
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1 ======================= 
2 BASIC' EXAMPLE 
3 DELTA MICRO SYSTEMS 
4 ======================= 

5 200 PRINT"ASCll Character Tables" ! Heading 
6 201 REPEAT 
7 201 INPUT "From.To: ";N,M 
8 202 UNTIL N = 0 AND M = 0 ! Double 

zeroes to quit 
9 203 DO TABLE 

1 0 205 END 

======================= 

11 400 PROC TABLE ! ASCII characters for 

12400 
13 400 
14 401 
15 402 
16 403 
17 404 
18 404 
19 405 
20 407 
21 408 
22 410 
23 411 

24 412 
25 413 

codes N through M 
PRINT"Code","Char" ! Print headings 
FOR I= N TOM 

UNTIL I> 127 
PRINTI, 
IF I <32 

CASEI 

! Upper limit 
! Code 

! Control code 

# 13 ! Carriage return 
PRINT "<RTN>" 

# 27 ! ESCAPE 
PRINT "<ESC>" 

ELSE ! All others 
PRINT "<CTRL> " ; 
CHR$[64+1) 

ELSE ! Printable characters 
PRINT CHR$[1) 

BASIC' V1 .2 #1 ASCII DEMO.T 31-JUL-83 PAGE 2 

LN# REF 

PROCEDURE CROSS REFERENCES: 

TABLE # 400 11 : *MAIN* 9 
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Translated Applesoft Code: 

Output: 

200 PRINT "ASCII Character Tables" 
201 INPUT "From.To: ";N,M 
202 IF N = 0 AND M = 0 THEN 205 
203 GOSUB 400 
204 GOTO 201 
205 END 
400 PRINT "Code","Char": FOR I= N TO M 
401 IFl>127THEN415 
402 PRINT I, 
403 IF NOT (I< 32) THEN 413 
404 IF NOT (I= 13) THEN 407 
405 PRINT "<RTN>" 
406 GOTO 412 
407 IF NOT (I= 27) THEN 411 
408 PRINT "<ESC>" 
409 GOTO 412 
410 GOTO 412 
411 PRINT "<CTRL> "; CHR$ (64 +I] 
412 GOT0414 
413 PRINT CHR$ (I) 
414 NEXT I 
415 RETURN 

RUN 
ASCII Character Tables 
From.To: 10, 15 
Code Char 
10 <CTRL> J 
11 <CTRL> K 
12 <CTRL> L 
13 <RTN> 
14 <CTRL> N 
15 <CTRL> 0 
16 <CTRL> P 
17 <CTRL> Q 

206 



Summary 

We examined three methods of aiding your program develop­
ment work in Applesoft: through the use of the & character (ASA 
by Bill Parker), through the use of added commands in an Apple­
soft program (APLUS, by Sensible Software) and through the 
use of a sophisticated pre-processor (BASIC' by Delta Micro 
Systems). 

There are many aids available for your work with Applesoft 
Here are just a few of the more popular ones: 

Ampersand Utilities: 

Amper-Array,Chart,Screen,Sampler I/SDS ($49.95 ea.) 
Amper-Magic/ ADS ($75. vol. 1, $35. vol. 2) 
Ampermanager/CA ($22.50, must be a member) 
Ampersoft/MS ($49.95) 
Routine Machine/SDS ($64.95) 

Applesoft Editors: 

A.C.E./SDS($39.95) 
Applesoft Editor Package/PSP ($40) 
Edit-Soft/SS ($39.95) 
ES-CAPE/SC ($60) 
GALE/MS ($49.95) 
Global Program Line Editor/CA ($38.50, must be a member) 

Applesoft: Pre-Processors: 

APWS/SS ($39.95) 
BASIC'/DMS ($129) 

Applesoft: Optimizers: 

B.E.S. T./SS ($40.00) 
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Key to above publisher code: 

ADS = Anthro-Digttal Software 
Box 1385 
Pittsfield, MA 01202 

CA = can -A.P.P.L.e. 
21246 68th Ave. S. 
Kent, WA 98032 
(206) 872-2246 

DMS = Delta Micro Systems 
Box 15952 
New Orleans, LA 70175 
1-800-535-1814 (toll free) 

MS = Micro-Spare 
Box325 
Lincoln, MA 01773 

PSP = Peters Soft-Products 
Box694 
Didsbury, Alberta 
CANADA 
TOMOWO 

SDS = Southwestern Data Systems· 
10761 Woodside Ave #E 
Santee, CA 92071 
(619) 562-3670 

SS = Sensible Software 
6619 Perham Drive 
West Bloomfield, MI 
(313) 399-8877 
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CHAPTERll 

STRUCTURED IANGUAGES 

This is just a brief look at some truly structured languages for 
those who are interested in going beyond Applesoft. We'll be tak­
ing a look at Apple UCSD Pascal and a "new kid on the block'' 
called C. 

Applesoft: 

Here is a sample Applesoft program that runs an empty loop for 
10,000 iterations. We'll time it and use it as a comparison against 
our two structured languages: 

100 REM THIS APPLESOFT PROGRAM 
110 REM RUNS AN EMPTY LOOP FROM 
120 REM 1 TO 10,000 

130 LET I= 1 
140 PAINT "START."; CHA$ [7);" 

1=";1 
150 FOR I= 1 TO 10000: NEXT 
160 PAINT "STOP."; CHA$ [7);" 

1=";1 

Execution time: 10.5 secs. 

Notice the typical "unattractive" features of BASIC that make it 
hard to read: lines broken in the middle, spacing between charac­
ters in odd places, and all letters are in upper case. It also runs 
relatively slow. Compare this with the following Pascal program: 
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Pascal 

This Pascal program runs an empty loop 10,000 times. 

Program Foo; 
Var I: Integer; 
Begin 

I:= 1; 
Writeln('Start. ',Chr[7),'I =',I); 
For I :=1 To 10000 Do; 
Writeln('Stop. ',Chr(7),'I =',I); 

End. 

Execution time: 6.0 secs. 

Here, we can see that clarity has been greatly enhanced by proper 
spacing, using upper and lower case and avoiding line breaking. 
There also has been an increase in speed: it runs nearly twice as 
fast as Applesoft. Some features that are different from BASIC 
are: statements must end with a ; . Variable names (called iden­
tifiers) must be declared as to their type (avoiding the need to end 
a variable name with things like$ or%). I : = 1 means assign 1 to 
I, I = 1 means compare I to 1. Strings are encased (delimited) by 
apostrophes and not quotes; there is no NEXT in a FOR loop, but 
there is a Do; Writeln means PRINT; and Chris used instead 
of CHA$. 

c 
Now, let's take a look at a C equivalent: 

This C program runs an empty loop for 10,000 iterations. 

main[) 
{ 

inti; 
i = 1; 
printf["Start.\007 I= %d.\n", i); 
for[i = 1; i != 10000; ++i); 
printf["Stop.\007 I= %d.\n", i); 
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Execution time: . 75 sec. 

A C program is similar in structure, in many respects, to a Pascal 
program, but it runs considerably faster. This is because a C pro­
gram is compiled into "native code," while UCSD Pascal is com­
piled into a slower running "p-code." Native code is the Apple's 
own 6502 machine code which can be executed directly. P-code is 
a pseudo-machine code, similar to BASIC "tokens," which must 
go through the time consuming step of being "interpreted" each 
time the program is run. P-code does have its advantages, how­
ever; it is more compact and it can be executed on different types 
of computers using appropriate p-code interpreters. 

You can see that Chas some different ways of expressing things: 
printf means print formatted or a sort of PRINT USING state­
ment; I is used to send a special character to the C compiler, such 
as 007, which is the ASCII code for a bell or beep, and n, which is 
the command for a "new line" or<CR>; %d tells Cwhereto put 
a decimal number in the string to be printed; finally, the braces 
({}) are used to mark the beginning and end of a structure. 

In case you are curious, here are some details about C: It was 
invented by a person by the name of Dennis Ritchie in the 1970' s 
at Bell Laboratories. It's called "C" because its predecessors 
were called "BCPL" and "B." It was originally developed for use 
on a PDP-11 minicomputer under the UNIX operating system. 
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C is considered to be the language of the future. It has all the 
structure and elegance of Pascal, but few of the limitations. Chas 
recently become available for Apple programmers with the release 
of the Aztec C compiler from Manx Software Systems. This is an 
excellent implementation of C and works within the DOS 3.3 
environment. A CP /M (Z-80 card required) version and a ProDOS 
version are also available or will be soon. 

You will be interested to know that when you run the Aztec C pro­
gram (which is done simply by BRUNning a certain program), 
part of Apple DOS is rewritten, turning your Apple into a UNIX­
like machine. (UNIX is an operating system used on large, 
powerful computers.) You have total access to any of your DOS 
3.3 disks and can manipulate standard DOS files with an im­
pressive array of powerful commands. A word processor (to 
write and edit source programs), an assembler and a relocating 
linking loader are included. The Aztec C version, running under 
DOS 3.3 is well thought out and easy to use. The added power it 
gives you as a programmer really makes it something to consider. 

Of course, when working with these more sophisticated lan­
guages, you must give up one of the strong points of BASIC: 
immediate response during program testing. All things con­
sidered, it sure is convenient to be able to RUN a program and 
immediately see whether or not it runs. With structured lan­
guages, the programs must be compiled first, before it can be run. 
This can be quite time-consuming, but in the long run, it makes 
for better programs and easier programming sessions. And that's 
the whole name of the game, isn't it? 

Summary 

Two of the most popular structured languages currently avail­
able on the Apple are Pascal and C. They offer elegance, clarity, 
speed and the capability of being run on different types of com­
puters. However, they must be compiled and they do not offer the 
same sort of spontaneity that BASIC does. 
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INTERMEDIATE 
APPLE 

Perfect for the BASIC programmer who is ready to 
move on. 

THE INTERMEDIATE APPLE will take you from being a 
fledgling Applesoft programmer and show you important 
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