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The Missing Applesoft
Random Number

by Mark Isaacson

he Applesoft manual states that a random number may

be generated for the Apple by using the Applesoft
command PRINT RND(1). This command has many uses in
games and in simulations. However, the Apple does not
generate true random numbers with the RND command. Let's
look at the problem Applesoft has with generating random
numbers, and attempt to remedy the situation.

The Random Number

First, a random number is a number between certain limits,
selected by chance. The ideal is that any number within the
defined range has an equal probability of being selected. The
classicillustration is 20 equal-sized pieces of paper putina hat,
and one number is picked. Random numbers are useful in
programs where one of many things may happen, or a
program in which chance has a role. A game might use a
random number to determine whether a ball moves left or
right, or if something occurs or does not, or which one of a
number of conditions is set up.

The Apple contains a function that picks random numbers
electronically. A random number is generated in Applesoft by
the commands PRINT RND(1), or A=RND(1). In the first
example, the Apple will print a randomly selected number that
is in the range between zero and one. In the second example,
the computer will assign to variable A a random value between
zero and one. This is the only type of random number
Applesoft can print. For example, typing PRINT RND(100)
would not give an error in Applesoft, but the number generated
would still be a number between zero and one.

To get the computer to generate larger random numbers,
the number from the random command must be multiplied.
For example, to get some number between zero and ninety,
type PRINT RND(1) * 90. To get whole numbers, use the INT
command, e.g. PRINT INT(RND(1) * 90). The INT command
truncates numbers, so if A=3.3, INT(A) would produce a value
of 3.

A program might use the RND function this way:
100 S = RND(1) * 10
110 IF S = 2 THEN PRINT "THE MONSTER HAS DIED"

76 Apple Orchard

We have defined a range of ten possible outcomes, and
assigned a consequence to one of these possibilities. So there
is a one-in-ten chance of the monster's demise at this time.
Other possible outcomes can be covered by other IF state-
ments, or program control can be effected using ON...
GOTO.

The Problem With Applesoft Random Numbers

Although random numbers are very useful for Applesoft
programs, they suffer from a significant "bug”. Applesoft
random numbers are not truly random at all. | noticed this first
when | had been using a professional quiz program written in
Applesoft I noticed that when I turned off the Apple and later re-
ran the program, the program asked the same questions with
the same choices, in exactly the same order! The same
problem occurred when | wrote a program to simulate a
roulette wheel. The same supposedly random numbers were
generated when | ran the program a few hours later. The RND
bug was especially bothersome now, in a program where the
random numbers played such a vital role.

The true nature of random numbers can be seen by turning
off the computer, turning it back on, and typing “PRINT
RND(1)". The computer will always respond with the same
“random” number, 973136996. Also, since the Applesoft
random number generator uses a seed for finding random
numbers (one number is used in a complex formula to find the
next), and the Apple’s seed number is always the same initial
value, the pattern of random numbers Applesoft produces will
continue to be the same. In other words, the Apple will generate
the same set of random numbers every time it is turned on.

The problem arises from the place where Applesoft gets its
random numbers. On Page 141 of the Applesoft (Apple I)
manual is a listing of important memory locations to Applesoft.
Included in this list are the locations that Applesoft uses to get
its random numbers. These locations are $C9 to $CD (in
decimal, from 201 to 205). The problem with these locations is
that they hold the exact same values every time the Apple is
turned on.

But there is a solution to this problem. The Apple does have
a real random number generator,which is located from $4E to
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$4F (in decimal, that's locations 78 and 79). These two
locations are set randomly by the Apple whenever it is waiting
for a key to be pressed. One way to make Applesoft have
random numbers is to “feed” the real random numbers from
the machine language generator to the not-so-random Apple-
soft random number generator. This would set RND(1) to a
truly random value the first time it was printed, and it would also
randomize the Applesoft random number seed. That would
create a “set” of totally different random numbers. Here is a
very short machine language routime to give Applesoft the real
random numbers from the machine language generator.

AD 10 CO  LDA Co0l10 ; Clear keyboard
20 0C FD  JSR FDOC i Randomize 4E and 4F, wait for INQUIRIES
keypress INVITED
A6 4E LDX $4E ; Load X from randomized 4E
86 CA STX $CA ; StoreXatbyteCAof Applesoft RND
generator
A6 4F LDX $4F ; Load X fromother randomized loca-
tion
86 CB STX $CB ; Store X in another byte of Apple-
soft RND generator PEELINGS 1l is the only magazine devoted entirely to the evaiua-
60 RTS ;. End subroutine tion of Apple Il Il Plus and Ile software and hardware of all kinds.
Our truthful, in-depth reviews focus on the current market, new
. . leases, and pre-releases—with follow-up evaluation when re-
The program is totally relocatable. To type it in, for example, rel _ s : N
at $300 (decimal 768), enter machine language by typing Quired—and everything is done with you in mind.
CALL -151, then type: PEELINGS Il serves you by:
®Providing a Product Rating System - From F to AAA
300:AD 10 CO 20 OC FD A6 4E 86 CA A6 4F 86 CB 60 ®Evaluating and Describing:
~then press RETURN. * Documentation
* Performance
Reenter BASIC. To save this subroutine to disk, type BSAVE * Operation
RND, A$300,L$10 ¢ User Friendliness
¢ Hardware & Software Requirements
How The Program Works * Strengths & Weaknesses

¢ Warranties

The program first clears the keyboard strobe. This insures « Copy Protection

that if a key has just been pressed, it will not stop the READKEY

subroutine from waiting for a keypress. The program then ®Providing Product Comparison Charts
jumps to READKEY (JSR FDOC). This merely waits for a PEELINGS Il provides a unique and most useful service to its
keypress. The important thing is, READKEY randomizes the readers by arming them with the knowledge necessary to make
machine language random number generator at $4E and $4F, intelligent selections of Apple software and hardware.
The program then loads the newly-randomized $4E into the X If you i .

- - you intend to purchase even one software program or a single
register, and saves it in 3CA, a part of the Applesoft random piece of hardware for your Apple, PEELINGS Il is the magazine
number storage area. It does the same thing for the memory for you.

location $4F, which | domized. The subroutine th
ends (RTS). o endomied The suprosne e L NN iannanmn

Please [(JEnter (JRenew my subscription for 1 year (9 issues)

Running The Program USA ($21) » US 1st Class, Canada, Mexico, APO & FPO ($36)
To run the program, BLOAD it into memory, then CALL it. It South America & Europe ($48) * All Other Countries ($57)

will wait for a keypress. For example, type Sample Copy USA ($4) * Elsewhere($8)

BLOAD RND

CALL 768 Name

PRINT RND(1) Address
Note that the call to 768 assumes that the program was City State Zip

saved at $300, which is the same place. The number returned CIVISA ] MasterCard Expires

will be a truly random number, which corrects Applesoft's

random number deficiency. | recommend that you employ the Card No.

above subroutine into all your Applesoft games and other Signature

programs that rely upon the RND statement. Who knows what

new surprises await you the next time you run them? .’ For VISA & MasterCard Orders Use This Toll-Free Number

1-800-345-8112 » 1-800-662-2444 (Pennsylvania Only)

Payment must accompany order, be in US funds & drawn on US
bank — make checks payable to PEELINGS 1, INC. P.O. Box 188,
Dept. AO, Las Cruces, NM 88004

Apple is a registered trademark of Apple Computer, Inc.
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