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Using Sound
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The sound capabilities of the IBM PC and PCjr are much better than some home
computers (because specific note frequencies can be generated precisely), but not so
sophisticated as others. The three primary sound commands are BEEE SOUND,
and PLAY, which deliver notes from the built-in speaker. BEEP allows no argu-
ments and produces nothing more than a simple tone. It is not used much in this
book and not addressed in this chapter because of this limitation. With SOUND,
you can specify both a note and duration: .

SOUND 1000, 10

The first figure is the number of cycles per second of the note, with the pitch
increasing as the number grows larger. The second number is the length of time the
note will be played, with 18 the approximate equivalent of one second.

The PCjr has three voices and allows two additional parameters for the SOUND

command:

SOUND 10¢0,10,1,1

The third number specifies the voice to be used, while fourth determines the
volume of that voice. Both the PC and PCjr are very flexible in allowing any musi-
cal note that the built-in speaker can, or cannot, reproduce.

The note can range over seven octaves. . .and the time interval from a fraction of
a second to several seconds. Each number in the duration argument represents
about 1/18th second. The lowest possible note available with the SOUND function
is 38 cycles per second. The IBM will generate notes as high as 32767 cps. This is far
beyond the range of human hearing and certainly beyond the capabilities of the tiny
speaker built into the computer. Any notes much above 10000 will generally be
inaudible.

The third sound command is PLAY. This allows us to write musical routines
using the names of the notes. Instead of having to know the frequency of middle C,
we can play it by telling the IBM to PLAY “C.” A C# is generated with the string
“C#” and so on. Octave may be specified as well, along with the length of the note
and other parameters.

Those with BASIC 2.0 can access the ON PLAY i1 interrupt routine. That is, the
IBM PC or PCjr can be running a program while playing music in the background.
It will interrupt processing to fetch notes from the pool you supply as they are used
up. This will take place so fast that, for most purposes, the music is continuous.

This chapter includes two routines that will turn your IBM PC or PGjr keyboard
into a piano or organ to allow you to play notes by pressing appropriate keys. One
demonstrates the use of SOUND to produce musical notes, while the second illus-
trates the PLAY statement. Ten more subroutines produce different sound effects,
which you can drop into your game, personal, or business programs as appropriate.

At the end of the chapter is a PCjr subroutine for producing white noise with the
special NOISE function.
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MUSIC

WHAT IT DOES. . .

Uses keyboard to generate various musical notes.

Versions: IBM PC and PCjr, Advanced BASIC

Variables
¢ P(n): Note value
® NME$(n): Name of note

® NT$(14): Key corresponding to note
® LTH: Length of note.

How to Use Subroutine

Use where you want to have the IBM PC or PCjr keyboard simulate a piano.
Pressing appropriate keys on the home row produces a note from the IBM PC or
PCjr speaker. In addition, the name of the note (and a sharp symbol if the note is
sharp) is printed to the screen. Some of the keys are deactivated because, as music
students will know, there is only a half-step between some notes on the scale. There-
fore, there is no sharped (or flatted) note between them. Music students will also
recognize that flats are simply another way of writing a sharp note, e.g., Bflat is the
same as A#.

The user can “learn” the IBM PC or PCjr keyboard and begin to play songs using
their sound capabilities.

In this subroutine, the SOUND commarid is used to play notes, with values pro-
vided in the BASIC reference manual used to determine the frequencies to be
played. This particular method is a bit more flexible than the one that follows,
because you are not limited to absolute note values such as A or A#. If you wish,
you may change the numbers in the data statements to produce notes that are a
microtone higher or lower than absolute notes. Thus, you can “tune” your IBM
instrument in experimental ways.

Line-by-Line Description

Line 160: Define length of note as 1/18th second. User may change this value as
desired.

Line 170: Clear screen.
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Line 180: Define arrays to store names of notes, the equivalent keys, and the
SOUND values needed to reproduyce those notes.

Lines 190 to 210: Read note names into array.

Lines 220 to 240: Read valid key names into array.
Lines 250 to 270: Read SOUND values into array.
Line 340: Wait for a key to be pressed.

Line 350: If key pressed was ENTER, then return.
Lines 360 to 380: Check to see if valid key was pressed.
Line 400: If so, then produce that note.

Lines 410 to 420: Erase old note name, print new on screen.

You Supply
No user input required other than to play keyboard.

Sample Applications
¢ Learning music
® Diversion in games
® Playing songs in games.

RESULT. ..
Music played from IBM PC and PCjr speaker.

1¢ PORRRERKERRRRXRRNKXK

20 ' % *

3@ ' % MUSICAL NOTES *

4o 1 % *

5Q PORRRERERRRRRRRXRXX

B ! m e
79 ++ VARIABLES + +

8@ ! P(n) NOTE VALUE

99 ! NME$(n) NAME OF NOTE

199 ' NT$(n) KEY CORRESPONDING
119 TO NOTE

129 ' LTH: LENGTH OF NOTE
130 !
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150 ' *%% INITIALIZE ¥¥¥

16¢ LTH=1

179 CLS

18¢ DIM NME$(20),NT$(20),P(20)

19¢ FOR N=1 TO 20

20@ READ NME$(N)

21¢ NEXT N

220 FOR N=1 TO 20

230 READ NT$(N)

24@ NEXT N

25@ FOR N=1 TO 20

260 READ P(N)

27@ NEXT N

280 DATA C,C#,D,D#,E,F,G,G#,A,A#,B,C,C#,D,D#,E,F,F#,G

29¢ DATA A,V,S,E,D,F,T,G,Y,H,U,J,IK,0,L,P,;,"',[,

300 DATA 262,278,29,312,330,349,370,392,416,440,467,494,
523,555,587,623,6659,698, 741,784

" 320 GOTO 45¢

33@ ' %%% SUBROUTINE *¥¥

340 A$=INKEY$:IF A$="" GOTO 34p

345 IF ASC(A$) >96 AND ASC(A$) <121 THEN
A$=CHR$(ASC(A$)-32)

35@ IF A$=CHR$(13) THEN RETURN

36@ FOR N=1 TO 16

379 IF A$=NT$(N) GOTO 4@@

38@ NEXT N

399 GOTO 340

4@@ SOUND P(N),LTH

410 LOCATE 12,25:PRINT" "

42¢ LOCATE 12,25:PRINT NME$(N);

43¢ GOTO 340 :

44@ ' ¥%% YOUR PROGRAM STARTS HERE %¥%%

450 GOSUB 340
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IBM ORGAN

WHAT IT DOES. ..

Uses keyboard to generate various musical notes.

Versions: IBM PC and PCjr, Advanced BASIC

Variables
® P(n): Note value
® NMES$(n): Name of note
® NT$(14): Key corresponding to note
¢ LTH: Length of note
¢ P$: The note to play
® OC: Current octave.

How to Use Subroutine

This is a second method for producing music, demonstrating the PLAY com-
mand. With PLAY, notes may be specified using their names, such as A or A#.
PLAY will generate concatenated strings of notes, which can also include symbols
that change the octave, length of note, or whether it is played staccato or legato.
These more complex capabilities are beyond the scope of this book. You may also
want to investigate the capability of ON PLAY.. ., which enables you to have
music in the background while your IBM computer goes on with other tasks.

This particular subroutine simply plays notes as you type them on the keyboard
and serves as an introduction to the PLAY command. You can raise and lower the
octave in which the IBM Organ is playing by pressing the F1 and F2 function keys.

Use where you want to have the IBM PC and PCjr keyboard simulate a piano.
Pressing appropriate keys on the home row produces a note from the IBM PC and
PCjr speaker. In addition, the name of the note (and a sharp symbol if the note is
sharp) is printed to the screen.

The user can “learn” the IBM PC and PCjr keyboard and begin to play songs
using their sound capabilities. '

Line-by-Line Description
Line 160: Set length of note to 1/18th second.
Line 170: Turn off 25th line display.
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Lines 180 to 190: Turn on trapping for F1 and F2.

Lines 200 to 210: Tell BASIC where to branch on F1 and F2.

Line 220: Clear screen.

Line 230: Dimension array to store names of notes and corresponding keys.
Lines 240 to 260: Read note names into array.

Lines 270 to 290: Read keys into array.

Line 340: Wait for key to be pressed.

Line 350: If key was ENTER then RETURN.

Lines 360 to 380: Check to see if valid key was pressed.

Line 400: Produce P$, which corresponds to “O” (for octave, OC, which is the
current octave), and NMES$(N), which is the note to be played.

Line 410: Play the note.
Lines 420 to 430: Erase old note name and print new one to screen.
Lines 450 to 460: If F1 pressed, raise octave by one, up to a limit of six.

Lines 470 to 480: If F2 pressed, then reduce octave by one until 0 is reached.

You Supply
No user input required, other than to play keyboard.

Sample Applications
e Background music in games
® Music signal as to program status
e Learning musical scale.

RESULT. .. :
Music played from IBM PC and PCjr speaker.

1P 1 ORRRERRRRKKRRKKNKR
20 ¢ % ¥
3¢ ' ¥ IBM ORGAN ¥
A/ *
5 1 ORRRRRRKKKKRRRKRKRKK
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B ! mmmmmmmme e e
70 ' ++ VARIABLES ++

80 '  P$: STRING TO PLAY

99 '  NME$(n): NAME OF NOTE

199 ' NT$(n): KEY CORRESPONDING TO NOTE
119 ' 0C: CURRENT OCTAVE

129 ' LTH: LENGTH OF NOTE

139 '

149 ' -- S ——

15@ ' *x% INITIALIZE *x¥

16¢ LTH=1

179 KEY OFF

189 KEY(1) ON

199 KEY(2) ON

2¢@ ON KEY(1) GOSUB 450

210 ON KEY(2) GOSUB 47¢

220 CLS

23¢9 DIM NME$(20),NT$(20),P(20)

249 FOR N=1 TO 20

250 READ NME$(N)

26@ NEXT N

279 FOR N=1 TO 20

280 READ NT$(N)

299 NEXT N

309 DATA C,C#,D,D#,E,F,F#,G,G#,A,A#,B,C,C#,D,D#,E,F,F#,G
310 DATA A,W,S,E,D,F,T,G,Y,H,U,J,K,0,L,P,;,',[,
320 GOTO 500
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330 ' *xx SUBROUTINE *¥¥

340 A$=INKEY$:IF A$="" GOTO 340

350 IF A$=CHR$(13) THEN RETURN

355 IF ASC(A$)>96 AND ASC(A$) <121 THEN
A$=CHR$(ASC(A$-32))

36@ FOR N=1 TO 20

379 IF A$=NT$(N) GOTO 4@g

380 NEXT N

390 GOTO 340

4@ IF LAST<13 AND N>12 THEN 0C=0C+1 ELSE IF LAST>12
AND N<13 THEN 0C=0C—1

45 IF 0C>6 THEN 0C=6 ELSE IF 0C<@ THEN 0C=@

41 LAST=N:P$="0"+STR$(0C) +NME$(N) :PLAY P$

42¢ LOCATE 12,25:PRINT" "y

43¢ LOCATE 12,25:PRINT NME$(N);

44@ GOTO 340

459 0C=0C+1

46 RETURN 340

48@ RETURN 340

49@ ' *%¥ YOUR PROGRAM STARTS HERE ¥¥¥

50@ GOSUB 340

SIREN

WHATITDOES. ..

Siren sound routine to produce sounds for games, other applica-
tions.

Versions: IBM PC and PCjr, Advanced BASIC

Variables
o N: Number of repeats of sound effect.
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How to Use Subroutine

Call the subroutine when a siren sound is desired. You may experiment with
loops and actual numbers used to produce a different sound effect. Try varying the
values used with the SOUND statement. The first value controls the note pro-
duced, while the second adjusts the length of time the note is played. Seven octaves
are encompassed between the high and low ends, although the IBM computer will
produce notes far beyond the audible hearing range.

Line-by-Line Description

Line 160: Begin loop of 100 repetitions.

Lines 170 to 190: Loop through notes from 100 to 200, in increments of 50.
Produces rising pitch.

Lines 200 to 230: Falling pitch.

Line 250: Access the subroutine.

You Supply

No user changes required.

Sample Applications
® Simulate police car in game
e Alert user of problem
® General game sound effects.

RESULT. ..

Siren sound emitted for game play or other applications.

1@ 1 OREXXRRKXX

20 ' ¥ ¥

39 ' % SIREN *

4y ' % *

5Q TOXRRRRRRNX

6@ !

7@ ! mmcrccccc e ————————
89 '  ++ VARIABLES ++

9 !

199 N: NUMBER OF REPEATS
119

12g

T RS

140 GOTO 27¢
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15¢ ' *x* SUBROUTINE %%

16 FOR N=1 TO 100

17¢ FOR N1=10@ TO 20@ STEP 5@
18@ SOUND N1,1

19¢ NEXT N1

20 FOR N2=1 TO 2@:NEXT N2

21¢ FOR N1=10¢@ TO 9¢@ STEP -50
22¢ SOUND N1,1

230 NEXT N1

24@ NEXT N

250 RETURN

260 ' ¥%¥ YOUR PROGRAM STARTS HERE *¥¥

27@ GOSUB 16@

BOMB

WHAT IT DOES. . .

Bomb sound routine to produce sounds for games, other applica-
tions.

Versions: IBM PC and PCjr

Variables

None.

How to Use Subroutine
Call subroutine when bomb sound is desired.

Line;by-Line Description

Lines 160 to 180: Produce falling sound.
Lines 190 to 270: Explosion.

Line 300: Access the subroutine.
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You Supply

No user changes required.

Sample Applications
e Signal when program bombs
® Produce explosion in game programs
® Signal wrong answer in application.

RESULT...

Bomb sound emitted for game play or other applications.

10 1 RRRKERRRK

20 ' % *

3@ ' ¥ BOMB ¥

4o v % *

5@ T ORRRRRRKKKR

6g !
R
8g ! + + VARIABLES ++

99 !

100 NONE

119 !

120 !

130 ' - --—-

140 GOTO 3¢9
150 ' *¥¥% SUBROUTINE %¥x

16¢ FOR N=3¢g TO 1¢ STEP -3
17¢ SOUND N¥1@,N/1p@

18¢ NEXT N

199 FOR N=10@ TO 38 STEP -1¢
209 CU=38

21g SOUND N,1

220 SOUND CU,1

230 CU=CU+5

240 NEXT N

25 FOR N=38 TO 4(p@@ STEP 5@¢
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26@ SOUND N, .5
270 NEXT
290 ' ¥¥% YOUR PROGRAM STARTS HERE *¥¥

30p@ GOSUB 16@

ALARM

WHAT IT DOES. . .

Alarm sound routine to produce sounds for games, other applica-
tions.

Versions: IBM PC and PCjr, Advanced BASIC

Variables
® N1: Number of repeats.

How to Use Subroutine

Call subroutine when alarm sound is desired. You may experiment with loops
and actual numbers used to produce a different sound effect. Try varying the values
used with the SOUND statement. The first value controls the note produced, while
the second adjusts the length of time the note is played.

Line-by-Line Description
Line 160: Repeat sound N1 (10) times.
Lines 170 to 230: Produce rising sound.

Line 260: Access the subroutine.

You Supply

No user changes required.

Sample Applications
® Inform operator of time up
® Signal wrong response in game program
® Indicate problem with program in ON ERROR routine.
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RESULT. ..
Alarm sound emitted for game play or other applications.

1P 1 RRRRRKRKRN

20 ' ¥ *

3@ ' % ALARM %

Ly 1 % *

5@ 1 ORRRKAAKRKK

6g '

7P ! e
8@ ! + 4+ VARIABLES ++

90 !

100 ¢ N1: NUMBER OF REPEATS
110

120 !

130 ' e

14@ GOTO 260
15@ ' ¥%% SUBROUTINE ¥¥¥

16@ FOR N1=1 TO 1 .
17¢ FOR N=6@@ TO 9g@ STEP 20
18¢ SOUND N,1

19¢ NEXT N

209 FOR N=90¢ TO 6@@ STEP -20
21g SOUND N,1

220 NEXT N

23¢9 NEXT N1

249 RETURN

25@ '¥¥% YOUR PROGRAM STARTS HERE *¥¥

260 GOSUB 16@
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KLAXON

WHAT IT DOES. . .

Klaxon sound routine to produce sounds for games, other applica-
tions.

Versions: IBM PC and PCjr, Advanced BASIC

Variables
® N1: Number of repeats

How to Use Subroutine
Call subroutine when klaxon sound is desired.

Line-by-Line Description
Line 160: Repeat sound N1 (10) times.
Lines 170 to 220: Produce rising sound.

Line 260: Access the subroutine.

You Supply

No user changes required.

Sample Applications
® Bridge of ship in game program
® Signal of different problem with program than ALARM
® Attention-getting device in displays, timer programs.

RESULT. ..

Klaxon sound emitted for game play or other applications.
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1 ! ORRRRRRRRKKR

20 ' % *

30 ' * KLAXON *

R *

5@ 1 ORRRRRXKKRK

69 '

79 ! ---
8g ! ++ VARIABLES ++

99 !

100 ' N1: NUMBER OF REPEATS
119

120 '

130 ! mmmmmmmmmmmmmm oo

140 GOTO 26@
15@ ' %%% SUBROUTINE ¥¥

16¢ FOR N1=1 TO 1

17¢ FOR N=1¢@@ TO 5@@@ STEP 100Q
-18@ SOUND N, 1

19¢ NEXT N

20@¢ FOR N=5@@@ TO 1¢@@ STEP -1000
21¢ SOUND N,1

220 NEXT N

23@ NEXT N1

24( RETURN

250 ' *%% YOUR PROGRAM STARTS HERE ¥¥¥

26@ GOSUB 16@
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UFO

WHAT IT DOES. . .

UFO sound routine to produce sounds for games, other applica-
~ tions.

Versions: IBM PC and PCjr, Advanced BASIC

Variables
None.

How to Use Subroutine

Call subroutine when UFO sound is desired. You may experiment with loops
and actual numbers used to produce a different sound effect. Try varying the values
used with the SOUND statement. The first value controls the note produced, while
the second adjusts the length of time the note is played.

Line-by-Line Description

Line 160: Define first note, CU, as 1000.

Line 170: Loop between 100 and 1000.

Line 180: Play note equal to N.

Line 190: Play note equal to CU.

Line 200: Make S the difference between CU and N.
Line 210: Make sure S is never less than 38.

Line 220: Play note equal to S.

Line 230: Reduce CU by one.

Line 270: Access the subroutine.

You Supply

No user changes required.

Sample Applications

® Flying saucer or alien sound in game
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® Signal “weird” response in application program
e Alert operator of impending disaster.

RESULT. ..
UFO sound emitted for game play or other applications.

1P ' ORRRRARKKX

20 ' % *

3g ' ¥ UFO *

Lo v % *

5@ ! RKRARRKKK

69 '

7@ ! e e
8g ! ++ VARIABLES ++

9 !

109 NONE

110

120 '

g

140 GOTO 279
15@ ' *x%¥ SUBROUTINE *¥¥

16¢ CU=1000

17¢ FOR N=10¢ TO 109@

18¢ SOUND N, .@5

199 SOUND CU,.@5

209 S=N-CU:IF S<38 THEN S=CU-N
21p IF S<38 THEN S=38

220 SOUND S, .@5

23¢9 CU=CU-1

240 NEXT N

25@ RETURN

26 ' ¥%¥%¥ YOUR PROGRAM STARTS HERE *¥%

270 GOSUB 160
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COMPUTER
WHAT IT DOES. . .
Random, computer-like sound routine to produce sounds for games,
other applications.

Versions: IBM PC and PCjr, Advanced BASIC

Variables
None.

How to Use Subroutine
Call the subroutine when a computer-like sound is desired.

Line-by-Line Description
Line 150: Repeat 100 times.
Line 160: Select random note.
Line 170: Select random length.
Line 180: Play note.

Line 220: Access subroutine.

You Supply

No user changes required.

Sample Applications
@ Signal of computer “thinking” during number crunching
® Computer sound for games
® Attention-getting device to impress friends.

RESULT. ..

Computer sound emitted for game play or other applications.
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1P 1 ORRRKRRRKKERR

20 ' % *

3@ ' ¥ COMPUTER *

4o v o %

BE T ORRRARRRKRARKRK

60 !
/PR
8g ! ++ VARIABLES ++

9 !

109 NONE

1109

120 ! =mmmmmmmmmmmmmm—m—mm e e

13¢ GOTO 220

140 ' ¥¥% SUBROUTINE *¥¥

150 FOR N=1 TO 10¢

~ 16@ R=RND(1)*300@+38

17¢ L=RND(1)¥5

18¢ SOUND R,L

190 NEXT N

20@ RETURN

21@ ' *%% YOUR PROGRAM STARTS HERE ¥¥**

229 GOSUB 150

LASER

WHAT IT DOES. ..

Laser sound routine to produce sounds for games, other applica-
tions.

Versions: IBM PC and PCjr, Advanced BASIC

Variables
~ ® N1: Number of repeats.
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How to Use Subroutine
Call the subroutine when the laser sound is desired. You may experiment with
loops and actual numbers used to produce a different sound effect. Try varying the
values used with the SOUND statement. The first value controls the note pro-

duced, while the second adjusts the length of time the note is played.

Line-by-Line Description
Lines 160 to 170: Initial laser sound.
Lines 180 to 210: End laser sound.

Line 240: Access subroutine.

You Supply

No user changes required.

Sample Applications

® Laser gun sound for games

® Sound effect in applications program when deleting or removing something

* Different alert sound for operator.

177

RESULT. .. A
Laser sound emitted for game play or other applications.

1 1 ORERRRARKRK

20 ' % *

3¢ ' % LASER ¥

4o ' % *

50 1 RRRKRRKRKK

6g !

7¢ l e
8g ! ++ VARIABLES ++
9 !

100 NONE

119

120 '

£ — --

140 GOTO 24@
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15¢ ' ¥%x SUBROUTINE ¥¥¥

16@ SOUND 1909, .01

17¢ SOUND 49, .01

18p FOR N=6@@g@ TO 1ppp STEP -100
199 SOUND N, .1

20@ NEXT N

210 SOUND 1909, .95

220 RETURN :

23@ ' ¥%¥x YOUR PROGRAM STARTS HERE *¥¥

240 GOSUB 16@

ROULETTE WHEEL

WHATITDOES. ..

Roulette wheel sound, which slows down gradually, for games, other
applications.

Versions: IBM PC and PCjr, Advanced BASIC
Variables

None.

How to Use Subroutine

Call the subroutine when the wheel sound is desired. You may experiment with
loops and actual numbers used to produce a different sound effect. Try varying the
values used with the SOUND statement. The first value controls the note pro-
duced, while the second adjusts the length of time the note is played. Five octaves
are encompassed between the numbers 12538 (at the low end) and 415 (at the high

end).
Line-by-Line Description
Line 160: Set initial delay to 20.
Line 170: Set initial multiplier to 1.001

Line 180: Set factor to increase multiplier to .0005

Line 190: Start 120 repetitions.
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Line 200: Increase delay by multiplying times E
Line 210: Count off the delay.

Line 220: Make click sound.

Line 230: Enlarge multiplier.

Line 250: Play final click.

You Supply

No user changes required.

Sample Applications
® Game sound for wheel of fortune
¢ Slowing car engine
® Signal impending end of an operation.

179

RESULT. ..
Roulette wheel-type sound emitted for game play or other applica-
tions.
1P 1 ORRRRRRRRRRKRKKRKKK
20 ' % *
3@ ' ¥ ROULETTE WHEEL *
4g ' ¥ *
5@ 1 OKKKRRKRRRRERRRRKRKRK
69 ' ’
TP ! e o
8@ ! + + VARIABLES ++
9 !
100 ! NONE
11¢g
120 !
130 ' e o

14@ GOTO 28@
15¢ ' *¥% SUBROUTINE *%%

160 DELAY=20
179 F=1.901
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Line 200: Wait slightly longer.
Line 210: Repeat.

Line 240: Access subroutine.

You Supply

No user changes required.

Sample Applications
® Scary heartbeat sound for games
® Evidence that computer is “thinking”
® Background noise.

181

RESULT. ..

Heartbeat sound emitted for game play or other applications.

1@ 1 ORRKERRKXX

20 ' ¥ *
30 ' % HEART *

R %

B T ORRRRRRRRK

6@ '

7Q L,
80 '  ++ VARIABLES ++

9 !

190 NONE

11p

12

0 7

140 GOTO 24@
150 ' ¥%x% SUBROUTINE *¥¥

16¢ FOR N1=1 TO 20

17¢ SOUND 4@, .5

18 FOR N=1 TO 20@:NEXT N
199 SOUND 4@,3

20p FOR N=1 TO 6@@:NEXT N
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21¢ NEXT N1

220 RETURN

23@ ' %%% YOUR PROGRAM STARTS HERE ¥¥¥

240 GOSUB 160

CLOCK

WHAT IT DOES. . .

Clock ticking sound routine to produce sounds for games, other ap-
plications.

Versions: IBM PC and PCjr, Advanced BASIC

Variables
® N2: Number of ticks.

How to Use Subroutine

Call the subroutine when the sound of a ticking clock is desired. You may experi-
ment with loops and actual numbers used to produce a different sound effect. Try
varying the values used with the SOUND statement. The first value controls the
note produced, while the second adjusts the length of time the note is played.

Line-by-Line Description
Line 160: Repeat ten times.
Line 170: Tick.

Line 180: Wait.

Line 190: Tock.

Line 200: Wait again.

Line 210: Repeat.

Line 240: Access subroutine.

You Supply

No user changes required.



USING SOUND 183

Sample Applications
® Count off “waiting” time in game while player thinks
® Produce background noise during timer subroutine
® Use to show that program is awaiting input.

RESULT. ..

Clock sound emitted for game play or other applications.

1 1 ORRRRRRKKK

20 ' % *
3@ ' * TICK *

A/ *

5 1 RRRRRRXKX

6@ !

1
8@ ! ++ VARIABLES ++

9 !

199 ' N2: NUMBER OF TICKS

119 '

120 '

130 ' e o

140 N2=10@:G0TO 240
15¢ ' *%%¥ SUBROUTINE %%

16¢ FOR N1=1 TO N2 .

179 SOUND 4093, .05

180 FOR N=1 TO 3@0@:NEXT N
190 SOUND 6¢@@, .25

20@ FOR N=1 TO 3@@:NEXT N
21¢ NEXT N1

220 RETURN

23@ ' ¥¥x YOUR PROGRAM STARTS HERE ¥¥¥

240 GOSUB 160
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NOISE

WHAT IT DOES. ...

Generates white noise for use in games, other applications.

Versions: IBM PCjr, Advanced BASIC

Variables
¢ N2: Number of repetitions
® T3: Voice number 3

® V3: Volume of voice 3
¢ SOUND3: Sound register
¢ LGTH: Length of sound.

How to Use Subroutine

So called nonmusical “white noise” is useful in game programs for explosions,
gunshots, and other nonspecific sounds. The PCjr’s BASIC has a NOISE command
that can create these sounds.

You can vary the pitch, length, frequency and volume of the noise, by varying the
values for SOUND, LGTH, T3, and V3, respectively.

Line-by-Line Description

Lines 140 to 180: Define variables for noise.
Line 210: Start loop from 1 to N2.

Line 220: Make noise.’

Line 230: Change sound of noise.

Line 240: Repeat.

You Supply

No user changes required.

Sample Applications
¢ Gunfire
® Space ship engine
¢ Storm, other noise.
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RESULT. ..

Noise sound emitted for game play or other applications.

19
20
30
40
50
69
70
8¢
99

TOXRRARKRKR
1o *
' ¥ NOISE *
1o *
TOXRRRRRKKRX

' . ++ VARIABLES ++
' N2: REPETITIONS
! T3: VOICE 3

19p ' V3: VOLUME OF VOICE 3

11 ' SOUND3: NOISE NOTE

12 ' LGTH: LENGTH OF NOISE
1 e ——
149 N2=1¢ | |
150 SOUND3=44@

16p LGTH=18

179 T3=3

18¢ V3=3

199 GOTO 279

200 ' ¥%% SUBROUTINE *¥%

21¢ FOR N1=1 TO N2

220 NOISE 1

23@¢ SOUND SOUND3,LGTH,T3,V3
24@ NEXT N1

250 RETURN

26@ ' *%% YOUR PROGRAM STARTS HERE *¥¥

27¢ GOSUB 210
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Games are probably one of the most popular programming exercises for beginners
and advanced users alike. On your first day with a computer you can easily learn to
write a “Craps”-playing program. Those IBM PC users who are not all business and
many of the owners of the PCjr will probably someday investigate writing an
arcade-quality; joystick-activated shoot-em-up.

In either case, you can use the routines in this book to avoid reinventing the
wheel. Actually; the subroutines useful for games programming are not confined to
this section. Many of the modules presented so far can be transplanted to games
programs. These include all of the routines in Chapters 1, 2, and 3.

Here are five more subroutines that are particularly applicable to games. Three
deal with universal “tools” of games — shuffling and dealing decks of cards, rolling
pairs of dice, or flipping coins. The dice module is especially flexible, as it allows
you to define how many sides each die will have Dungeons and Dragons players
take note!

Randomness is an essential factor in many types of games, and one subroutine in
this section allows you to specify the drawing of random numbers in any range you
choose. If your game happens to need random numbers larger than 100 and smaller
than 999, the routine can handle that nicely. Note that the IBM PC and PCjr do not
return true random numbers, but rather a “pseudorandom” series. To keep a game
from using the same “random” numbers each time, you need to reseed the number
generator; that is, tell it to start at a new point in its list of pseudorandom numbers.
This is most easily done with the IBM computers by the RANDOMIZE TIMER
function, which uses the current value of TIMER as the seed.

Arcade-style programs frequently need a slowdown feature. Delay loops that
change in length, getting faster or slower, are a neat way to accomplish this. A
subroutine is provided that does all the work for you.

" DEAL CARDS

WHAT IT DOES. . .
Shuffles and deals deck of cards.

Versions: IBM PC AND PCjr,Advanced BASIC

Variables
® DECK$(n): Deck of cards
¢ CARDS$: Card drawn from deck
e DRAW: Random number.
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How to Use Subroutine

Many game programs require dealing a deck of cards. Your own programs may
simulate drawing from a randomly shuffled deck simply by calling the subroutine
beginning at line 370. The deck has already been assembled (lines 210-360) using the
IBM PC and PCjr graphics characters for suits and the numbers or words for the
value of the cards. :

If you need to determine the rank of the card for your program, all cards through
the 10 may be ascertained by a line such as: “V=VAL(CARDS)”.

IF V=0 then four more lines are needed, such as, “IF LEFT$(CARDS$,1)=“]”
THEN V=11” or “IF LEFT$(CARDS$)=“Q” THEN V=12."

This is a very fast shuffling routine, which requires only 52 tries to deal 52 cards.
Some slower algorithms (a formula for performing a task, or computing a result)
may repeatedly access “empty” deck positions when looking for the remaining
cards.

The routine starts off by setting NC (number of cards) to 52. In line 410, the
computer selects a number between 1 and NC (52 this time), and that element of
DECKS$(n) becomes the card drawn. This leaves a “hole” in the deck at position
DRAW. We fill it up by taking the last card in the deck, which is DECK$(NC), and
place it in DECK$(DRAW). This leaves the “hole” at the end, but we then change
NC to equal NC-1 so the computer will only draw from the elements 1 through 51
on the next time through. Third time, it will choose 1 through 50, and so forth. It
does not matter that we have mixed up the order of the deck, as we want the cards
shuffled in the first place.

Each element of DECK$(n) consists of a number, or face card name, plus the IBM
PC and PCjr CHR$ value for the suit (either 3,4,5 or 6). This produces a full deck of
52 cards. '

Line-by-Line Description
Line 130: DIMension an array to represent the deck of cards.

Line 210: Begin FOR-NEXT loop from 1 to 4, one trip through for each individ-
ual suit.

Line 220: Increment CU, which keeps track of which element of DECK$(n) is
being created. CU will range in value from 1to 52.

Lines 230 to 290: Create the face cards for each suit.

Lines 300 to 330: Create numbered cards for each suit, through a FOR-NEXT
loop from 2 to 10 (deuce to ten). A string representation of each number is added to
“ OF “ and the suit symbol, SUIT$(SUIT)

Line 340: Repeat loop.
Line 350: Define number of cards, NC, as initially equalling 52.
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Line 360: GOTO main program.
Line 370: If any cards are remaining, access the “draw” routine.
Lines 380 to 390: If none remaining, tell player that the deck has been dealt.

Line 410: Draw a random card number smaller than NC, the number of cards
remaining.

Line 420: Make card drawn, CARDS$, equal the DRAW element of the array
DECKS$(n).

Line 430: Place the last card in the array in the hole left behind by the drawn card.

Line 440: Reduce the size of the deck by one card.

Line 480: Access the subroutine.

You Supply

No user input needed.

Sample Applications

® Card games
* Any game in which sets must be “shuffled,” such as cryptograms. Use 26 “cards,”
the alphabet, instead of a deck of cards

® Producing any random number or string from a fixed set of choices.

RESULT... .
Deck of 52 cards may be dealt out as needed.

1P ! ORERRKKRRKKRKRNK

20 ' ¥ *

3@ ' % DEAL CARDS ¥

Ly ' % *

5@ 1 RKKRRKKKRKKKKRKR

69 ! ————— e ————
79 ++ VARIABLES ++

8g ! DECK$(N) : DECK

90 ! CARD$: CARD DRAWN

10@ ' DRAW: RANDOM CARD
119 !

B

13¢ DIM DECK$(52) :RANDOMIZE TIMER
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15@ ' ¥x%% READ SUITS ¥x¥

16@9 FOR N=3 TO 6
189 SUIT$(N)=CHR$(N)
19¢ NEXT N

20@ ' ¥%% ASSEMBLE DECK %%

219 FOR SUIT=1 TO 4

220 CU=CU+1

23¢9 DECK$(CU)="ACE OF " +SUIT$(SUIT)
240 CU=CU+1

25@ DECK$(CU) ="KING OF "+SUIT$(SUIT)
26¢ CU=CU+1

27¢ DECK$(CU) ="QUEEN OF " +SUIT$(SUIT)
28¢ CU=CU+1

290 DECK$(CU)="JACK OF " +SUIT$(SUIT)
30@ FOR N=2 TO 10

319 CU=CU+1

320 DECK$(CU)=STR$(N)+" OF " +SUIT$(SUIT)
330 NEXT N

340 NEXT SUIT

350 NC=52

360 GOTO 470

37¢ IF NC< >0 GOTO 41¢

38¢ CARD$= "nn

390 PRINT"DECK GONE!!™"

4@@ RETURN

410 DRAW=INT(RND(1)*NC)+1

420 CARD$=DECK$ (DRAW)

430 DECK$(DRAW) =DECK$(NC)

44@ NC=NC-1

45@ RETURN

46@ ' ¥%% YOUR PROGRAM STARTS HERE ¥¥*
479 PRINT

48Q GOSUB 379
499 PRINT CARD$
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RANDOM RANGE

WHAT IT DOES. . .

Allows choosing random numbers in any range.

Versions: IBM PC AND PCjr, Advanced BASIC

Variables
* HIGH: Top of range
¢ MINIMUM: Bottom of range
¢ DF: Difference
¢ NU: The number chosen.

How to Use Subroutine

.What makes a game a game and not a test? Randomness is one element found in
many, but not all, games. Random numbers selected by the computer determine the
changes in some games that the player must contend with. Lacking randomness, a
game is either a test of memory or a contest of strategy. A little of all three elements
makes for a good game, and this subroutine lets you get greater control over ran-
domness than unadorned IBM PC and PCjr BASIC.

The IBM PC and PCjr can choose pseudorandom numbers. That is, although
they appear to be random, the numbers actually are drawn from a long list. Even
though the sequence is the same each time, the list of numbers is very long, and the
starting position is usually different, so the numbers appear to be random to the
player.

Some BASICs allow choosing a random number larger than one but smaller than
another integer with the simple command RND(N), where N is the upper limit.
RND(7) would produce integers from one to seven, for example. The IBM PC and
PCjr will generate random numbers larger than zero and smaller than one. So, we .
might get .74329 or .15832 or some other value. To get numbers in a given range 1
to N, we must multiply the random number by N and add one. That is, IN-
T(RND(1)*7)+ 1 will produce numbers in the range one to seven.

But what if some other range is desired—such as numbers between 43 and 198?
This subroutine will pluck them out of randomland for you. From user-supplied
minimum and maximum numbers, it will select random integers only in the desired
range.
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Line-by-Line Description

Lines 150 to 170: Define the highest random number desired and the lowest, and
find the difference between them.

Line 200: Choose a random number in the range 1 to DE the difference, then add
the minimum number to that to produce a number in the desired range.

Line 230: Print the result.

Line 240: Access the subroutine.

You Supply
Define HIGH and MINIMUM to set the limits for the random range you want.

Sample Applications

® Games in which numbers must be in a certain range—like “prices” between $10
and $100
® Other random results in games.

RESULT...

Only random numbers in the specified range will be produced.

10
20
30
40
50
69
79
8¢
99
109
119
120
130

149

KRXKRRKXKKARRRKKRK
* *
¥ RANDOM RANGE ¥
* *
KRKRXERRERRRRKRX
++ VARIABLES ++
HIGH: TOP OF RANGE
MINIMUM: BOTTOM OF RANGE
! DF: DIFFERENCE
! NU: NUMBER CHOSEN

' ¥%x% INITIALIZE *%%¥



194 IBM PC AND PCjr SUBROUTINE COOKBOOK

150 HIGH=10p

16§ MINIMUM=15

179 DF=HIGH-MINIMUM+ 1

189 RANDOMIZE TIMER:GOTO 230
199 ' %%% SUBROUTINE *¥¥

20@ NU=INT(RND(1)*DF) +MINIMUM
210 RETURN

220 ' *x%x YOUR PROGRAM BEGINS HERE ¥¥¥

230p GOSUB 19¢
240 PRINT NU;

- COINFLIP

WHATIT DOES. . .
Flips coin, producing heads or tails.

Versions: IBM PC AND PCjr, Advanced BASIC

Variables

¢ FLIP: Random value, either one or two
¢ FLIP$: Name of side chosen
* COIN$(n): Coin array.

How to Use Subroutine

Some beginner level statistical experiments and a few games need to simulate coin
flips. For example, you may want to construct a loop that flips a coin 1000 times
and adds up the number of heads and tails to check the randomness of your com-
puter.

This subroutine will flip the coin for you, producing the name of the side—either
“HEADS?” or “TAILS”—after each flip. The module can be adapted to larger ranges
of choice, with more than two names to be applied. For example, the array names
might be NORTH, SOUTH, EAST, and WEST, and the 2 in line 180 changed to a
4. Then, random directions will be chosen.
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Line-by-Line Description
Lines 140 to 150: Define array as “HEADS” and “TAILS.”
Line 180: Produce value for variable FLIP of either 1 or 2.

Line 190: Assign “HEADS” or “TAILS” to FLIP$, depending on which random
number was chosen.

Line 220: Access the subroutine.

Line 230: Print result.

You Supply

No user input needed.

Sample Applications
® Games in which two choices are involved

® Programs where two variations on a single result are wanted, as for ON A..GO-
SUB. .. with A chosen by coin flip.

RESULT. ..
Coin flipping simulated.
1P 1 RERRRRRRKKRNKR
20 ' % *
3@ ' * COIN FLIP ¥
4o v % *
5@ 1 ORXRRRRKKKRAKRK
6 ! mmmmmmmmmm—mm——————————————
79 ! ++ VARIABLES ++
8@ ! COIN$(N): COIN ARRAY
9 ! FLIP: RANDOM VALUE 1-2
109 FLIPS$: SIDE FLIPPED
119
129 S —

130 ' *%x INITIALIZE %%
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14 COIN$(1)="HEADS"
15@ COIN$(2)="TAILS"
160 RANDOMIZE TIMER:GOTO 220

179 ' %%% SUBROUTINE ¥¥¥

~ 18¢ FLIP=INT(RND(1)%2)+1

199 FLIP$=COIN$(FLIP)

200 RETURN

21 ' *%% YOUR PROGRAM STARTS HERE ¥¥¥
220 GOSUB 180

230 PRINT FLIP$
240 GOTO 220

DICE

WHAT IT DOES. . .

Simulates roll of dice.

Versions: IBM PC AND PCjr, Advanced BASIC

Variables
e D1: Value of Die #1
¢ D2: Value of Die #2
¢ ROLL: Total of roll.

How to Use Subroutine

This dice-rolling subroutine includes a short sound module to provide an addi-
tional bit of realism. It will roll two dice, each producing a number between one
and six. The value of each die, as well as the total roll, is figured.

Dungeons and Dragons players can specify how many sides each die in the pair
will have. In adapting this subroutine for that feature, you might want to add a line
like INPUT“ENTER NUMBER OF SIDES”;SIDE before each roll. If only one
die is needed, both will be rolled anyway. Just choose which one will “count” ahead
of time, either D1 or D2. Variable ROLL will store the total count.
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Line-by-Line Description

Lines 150 to 160: Roll two dice, each producing numbers in the range 1 to
SIDES, with SIDES defined as the number of sides you wish on the dice.

Line 170: Make ROLL the total of the two dice.
Line 180: Return to main program.

Line 210: Define number of sides on dice.

Line 220: Access the subroutine.

Lines 230 to 260: Print results of roll.

You Supply

Number of sides of die.

Sample Applications
® Dungeons and Dragons games
¢ Any games using dice
® Programs where dice odds are wanted in selection of choices at random.

RESULT. ..
N-sided dice are rolled and the value of each plus total roll reported.

1P ' ORREXKKXK

20 ' % *

3@ ' % DICE *

4 v % *

5O 1 RKRKRRKRK

6@ RANDOMIZE TIMER:GOTO 20@
7
8g ! + 4+ VARIABLES ++
9 ! D1: DIE #1 TOTAL
109 ! D2: DIE #2 TOTAL
119 ROLL: TOTAL OF ROLL
120 '

T ———

14@ ' *%% SUBROUTINE ¥
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15¢ D1=INT(RND(1)*SIDES)+1
160 D2=INT(RND(1)*SIDES)+1
179 ROLL=D1+D2

18@ RETURN

19¢ ' ¥*%x YOUR PROGRAM STARTS HERE ¥¥¥

200 PRINT

210 SIDES=6

220 GOSUB 150

23¢ PRINT" DIE #1:" ;D1
240 PRINT" DIE #2:";D2
25@ PRINT "TOTAL :"
260 PRINT ROLL

DELAY LOOP

WHAT IT DOES. . .
Delays loop changes in length.

Versions: IBM PC AND PCijr, Advanced BASIC

Variables
¢ DELAY: Initial delay
¢ CHANGE: Amount of change.

How to Use Subroutine

In games, delay loops are frequently used to display messages on the screen for a
given length of time. Another important use is to control the speed of movement or
some other play action. By having a FOR-NEXT loop count off between each
move, a short delay can be built in. A loop from 1 to 100 might slow things down
appreciably, while setting the upper limit to 10 would produce only a negligible

impact.

This subroutine allows the user to vary the length of the delay loop so that action
will get faster and faster—until the FOR-NEXT loop is performed only once each

time and therefore has almost no effect on the program.
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Alternatively, the loop can get longer and longer, so the program will slow down.
You might want to set some upper limit, so that the action doesn’t appear to stop
_ completely after a few minutes.

Line-by-Line Description

Line 140: Set initial delay to 1000.

Line 150: Set change factor to .9.

Line 180: Count off the delay.

Line 190: Change value of delay.

Line 230: Access the subroutine.

Line 240: Inform player that delay is finished.
Line 250: Repeat, with shortened delay.

You Supply

An initial value is needed for DELAY. A high number will start the program off
very slowly. A lower number will produce a more moderate beginning speed. You
also must define the amount of CHANGE. Fractional numbers will cause DELAY
to get smaller each time. That is, if DELAY is 1000 at first, and CHANGE is .90,
then DELAY will be set to 900 on the second time through the loop, 810 the third
time, and 729 the fourth time.

As decimal fractions approach 1.0, the amount of speedup each time will be
smaller, producing a slower acceleration. Smaller fractions, such as .75 or even .50
will rev up the speed quite quickly.

CHANGE can also be defined as a number larger than one. Setting it to 1.1 will
slowly increase the delay each time. Any number larger than 1.5 (such as two or
three) will probably slow down the program much more than you desire.

Sample Applications
e Speed up—or slow down—screen movement of an object
® Change speed of a sound
® Make game harder as player continues.

RESULT. ..

Program speeds up, or slows down, gradually, at a rate selected by
user.
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Algorithm: A formula or method for performing a given task, such as
MPG=MILES/GALLNS.

Alphanumeric: A character that is a letter or number, as opposed to a graphics or
control character. Alphanumerics include the upper and lowercase alphabet, as well -
as the digits 0 t0 9.

AND: Boolean operator that compares each bit of a byte with the corresponding
bit in another byte and produces a 1 only if both are equal to 1.

Append: To add to the end of, to append one file onto another.

Array: A method of storing information in the computer s memory. An array
can have one dimension, as A$(n), with each element (or “compartment”) in the
array storing one piece of information. Arrays may also have more than one dimen-
sion, e.g., A$(row,col), and store rows and columns of information. Multidimen-
sional arrays are like tables with horizontal and vertical slots.

Arrays may also be either of the numeric or string type. With a numeric array,
each element can store one number; a string array can accommodate a single string
per compartment but that string can be up to 255 bytes long and therefore contain
more than one character.

ASCII: American Standard Code for the Interchange of Information. A common
code used by most computer systems for storage of information, especially text files.
It provides a basis for sharing files between unlike computers.

Baud: A measurement of serial communications speed. Baud roughly equals bits
per second, up to about 1200 baud.

Binary: The base-two number system used by computers, which consists of 1’s
and O’s only.

Bit: The smallest unit of information that can be processed by the IBM PC and
PCjr; short for binary digit. A bit represents either 1 or 0, with eight bits making up
asingle byte.

Boolean math: A type of algebra, named for George Boole, that uses two-valued
variables (on/off true/false) suitable for use by binary computers like the IBM PC
and PCjr. Certain Boolean operators, such as AND and OR, are used with many
subroutines to examine memory registers on the bit level.

Cursor: The block character, or any other character, used to mark the current
printing position on the screen.

Decimal: Base-10 numbers; the commonly used number system. The IBM PC
and PCjr ask for decimal numbers and return decimal numbers for PEEK and
POKE operations, even though it processes them in binary form internally. They
will, of course, also PEEK and POKE with other number bases, such as hexadeci-
mal (base-16).

Decrement: To decrease a variable by one. However, the word is also commonly
used as a verb when the number is being decreased by some larger amount, as to
“decrement by two.”

Default: Any value used automatically if no other value is supplied by the pro-
gram or user.
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Download: To capture a file through telecommunications into the IBM PC and
PCjr’s memory buffer, and then write it to tape or disk for permanent storage.
* Programs or text files can be transmitted to your computer through a modem and
then downloaded.

File: Any collection of information on disk or tape. BASIC and machine-
language programs, as well as text material, are all files.

Function key: One of the 10 keys at the side of the IBM PC and at the top of the
PCjr keyboard, which can be used as to direct control to subroutines or functions
of the programmer’s choice.

Increment: To increase the value of a variable by one. This is also commonly
used as a verb to denote increasing a variable by any amount, such as “to increment
by four.” :

Initialize: To set variables to a desired beginning value at the start of a program or
at the beginning of a subroutine. For example:

10 B=¢
2@ INPUT A
39 B=B+A
4@ PRINT B
50 GOTO 20

You would want to initialize B, as in line 10, each time the 'subtotal should be
eliminated and the addition started from zero again.

Garbage: Random information with no meaning. Every memory location con-
tains something. If it is not meaningful information placed there by the computer
or user, it is termed garbage.

Merge: To combine two programs in such a way that their line numbers become
mixed. While MERGING may produce interleaved programs, if there are duplicate
line numbers, the program added will write over the same lines in the original pro-
gram.

Modem: Modulator-demodulator. A device that converts the IBM PC and PGjr’s
signals to sounds that can be transmitted over telephone lines. The modem also
receives sounds and converts them back for the BM PC and PCjr to use.

Null modem: An adapter plug or cable that reverses the SEND and RECEIVE
lines of two RS-232 serial interface devices. It enables two computers to be wired
directly together to communicate without one computer’s SEND signals being sent
to the SEND lines of the other and RECEIVE trying to RECEIVE from the other.

Offset: A way of addressing memory through the use of a relative address rather
than an absolute address. We use DEF SEG to tell the IBM PC and PCjr which
memory block we want to address during PEEKs and POKE:s.

OR: A Boolean operator that is used to compare one byte with another on a bit
for bit level. If a bit and the corresponding bit in the other byte are either 1, OR will
produce a 1 as the result.
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Parallel: A method of transferring data an entire byte at a time by sending each of
the eight bits along a separate parallel address line simultaneously. Serial transfer, on
the other hand, transmits each byte one bit at a time.

Port: One of the “windows” used by the IBM PC and PCjr to talk to the outside
world. The RS232 interface is a type of port.

Prompt: A message to the computer user asking for information. The following
INPUT statement includes a prompt.

19 INPUT "ENTER YOUR NAME";A$

Pseudorandom: Numbers which appear to be random but which are actually
taken from a very long list of numbers. The list is so long that it takes a great deal of
time before it repeats, and, since the computer can be made to start at a different
position in the list each time, the series appears random.

Random access: A method of getting data, either from memory or from some
mass storage device, which allows going directly to the information required and
using it, without accessing any of the other information in the file or memory.

Real-time clock: The built-in clock in the IBM PC and PCjr that keeps track of
elapsed time since the clock was last reset by the user.

Register: A location storing a status of some type. Some types of registers are
located in the IBM PC and PCjr’s microprocessor and can be accessed only through
machine language. Some memory locations in the IBM PC and PCjr perform a
reglster-hke function. The status of these registers tells the computer whether a cer-
tain feature is ON or OFE or the volume of a sound oscillator, or some other status.

Rheostat: A variable resistor, like those used in paddles, which lets more electric-
ity flow when turned one way and less when turned the other.

RS-232: The asynchronous adapter port, a serial interface device that allows the
IBM PC and PCjr to communicate with devices like printers or modems one bit at
atime.

Sequential: A serial file access method in which each piece of information is
stored after another and must be written or accessed in that fashion.

Serial: Sequential data storage or transfer.

String delimiter: A character that the computer recognizes as the “end” of a
given string input. The most common are commas and quotation marks.

String variable: A variable that can store alpha information only. Strings can
include numbers, punctuation marks, and graphics, but the computer recognizes
them only as characters, not as values.

Subroutine: A program module that performs a specific task, called through the
GOSUB statement and ending with RETURN, which directs program control
back to the instruction following the GOSUB.

Toggle: A feature that can be either ON or OFF is sometimes “toggled” between
the two, like a lightswitch.

Upload: To store a file from disk or tape in the IBM PC and PCjr’s memory
buffer and then send it through telecommunications to another computer, which
can then write it to tape or disk for permanent storage (downloading.)
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R
RAM, 13
random, 188, 190, 192, 193, 196
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