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Fig. 7-17. A flowchart for node processing. 
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2400 points plus the results of this formula: 

additional points=(point value of captures-
piece point value of capturing piece)/10 

where the points for the chess pieces are Pawn 
= 600, Knight = Bishop = 1800, Rook = 3000, 
Queen = 5400, King = 300, 000. 

2. ca.stling: the point value for castling is 10,000 
pomts. 

3. Randomizer: this routine adds a random 
. number of points to each move such that no 

piece will have excessive moves on the moves 
list. Up to ten points may be added. 

4. Advance: any move which retreats a Queen, 
Knight, or Bishop receives a penalty of twenty 
points. 

5. Pawn attack: any move which places a Queen, 
Rook, Bishop, or Knight where it can be cap­
tured on the next move by a Pawn receives a 
penalty of 200 point. 

6. Pawn scoring: a Pawn move past the fourth 
rank is awarded 300 additional points, and a 
move past the sixth rank is given 1000 addi­
tional points. A move of the King's or Queen's 
Pawn is awarded 21 additional points, and a 
move of the Bishop's Pawn is given 15 addi­
tional points. 

7. Rook scoring: moves for Rooks past the sixth 
rank are given 200 additional points. Moves for 
Rooks on the first rank to another square on the 
first rank that has no Pawns on the second and 
third ranks is awarded 40 points. 

8. Refutation moves: any move on either the 
alpha or beta refutation lists is given an addi­
tional 300 points. 

9. En prise moves: any move that defends an en 
prise piece is given a bonus of 300 points. 
Moves of en prise pieces are awarded 300 
points if the move is to a safe square and are 
penalized 20 points if the move is an unsafe 
square. 

10. Attack moves: if a move will place a piece 
where it can attack more pieces than before the 
move, additional points are awarded according 
to the pieces which may be attacked (and other 
factors). 

Reordering the Moves List 

. Following the plausibility score analysis, spe­
cial reordering routines are used to generate a final 
listing of moves in the order of their advantages. 
The three reordering routines used by OSTRICH 
are as follows: 

1. Capture reordering: the plausibility analysis 
arbitrarily places capturing moves at the top of 
the moves list; however, a capture is usually 
not the best move in most positions. This 
routine generally places captures by non­
Pawns on the opponent's side behind the non­
capturing moves next on the list. No capture is 
moved to a point on the list where it will not be 
considered in the final analysis, however. 
Captures of pieces moved at the last ply are 
placed at the top of other captures, except at 
ply one, where this is done only under the 
condition that the following move will be a 
recapture. 

2. Special reordering: a move called "Second 
Best" is generated after each move; it is the 
second to the last move that the search 
evaluated as it searched the first ply move list. 
This move is matched with the same move on 
the moves list, if it is there. Any such move is 
placed on the top of the moves list, if it is legal. 

3. Midsearch reordering: a midsearch reorder is 
done to the ply one moves list when the third 
move at ply one is to be considered. A match is 
sought between the moves remaining on the 
ply one list, and the move at the third ply is 
retrieved from the present principal continua­
tion. If a match is found, that move is placed at 
the top of the moves list; if no match is found, 
matches are sought between this move and the 
most recent refutations. 

Processing at Terminal Nodes 
A scoring routine is applied to each terminal 

node, once it has been determined to be a terminal 
node. The seventeen scoring functions are as fol­
lows: 

1. Board material: credit is awarded for the 
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number and types of pieces that will remain on 
the board. The values given to each piece are 
Pawn=l, Bishop=Knight=3, Rook=5, 
Queen=9 King=300. 

2. Material ratio: the material ratio routine 
scores favorably for trading pieces when you 
are ahead in material and penalizes for trading 
when you are behind: 100 points are awarded 
to the side that is ahead. 

3. Castling: a King side castling is given 600 
points, while a Queen side castling is given 300 
points. 

4. Board control: points are awarded in the fol­
lowing manner for control (ability to capture) of 
certain squares on the board: 12 points for each 
of the four center squares, 7 points for control 
of any square in the ring surrounding the four 
center squares, and 12 points for squares sur­
rounding the opponent's King. 

5. Tempo: 200 points are deducted from the score 
of either side for wasting time in one of the 
following ways: moving one piece twice in the 
opening, moving King or Rook prior to cast­
ling, moving a piece to its last previous posi­
tion, using more than one move to move a piece 
to a position it could have reached in one move. 

6. Opening Queen moves: moves of the Queen 
before the eighth move are penalized 400 
points. 

7. Blocking unadvanced Pawns: 470 points are 
deducted for moves that block unadvanced 
King or Queen Pawns. 

8. Minor piece development: a penalty of 140 
points is given for each unmoved center Pawn, 
Bishop, or Knight. 

9. Center Pawns: an additional 50 points are 
awarded for all Pawns on K4 or Q4; 70 points 
are awarded for a Pawn on K5 or Q5. 

10. Pawn structure: Isolated pawns are penalized 
400 points; doubled Pawns are penalized 20 
points; advancing Pawns are awarded 10 
points. 

11. Passed Pawns: passed Pawns on the seventh 
rank are worth 700 point, on the sixth 400 
points, on the fifth 340 points, on the fourth 40 
points, on the third 100 points, on the second 
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40 points. If Pawns and Kings are the only 
pieces left, the point values are doubled. 

12. Kind defense: if there are more non-Pawn op­
posing pieces in the King's sector than de­
fending pieces, a penalty of 75 points is as­
sessed. 

13. Doubled Rooks, Bishop pairs: if the two rooks 
are on the same column, 150 points are 
awarded; if one side has two Bishops and the 
other side does not, 150 points are awarded. 

14. Trades: if the piece that moved at the last ply is 
under attack, the score is adjusted as follows: 
the score is reduced by the value of the at­
tacked piece if the number of defenders is zero. 
Otherwise, a sequence of trades is performed 
on the square, and the score is changed based 
on the pieces exchanged. 

15. King vs Pawns: if, after move thirty, the King 
is within one square of an opposing Pawn, 200 
points are awarded. 

16. Knight position: any Knight on column 9 or 7 is 
penalized 40 points. 

17. Attacks: ply one moves that place an opposing 
piece en prise are awarded 40 points. 

The Gamma Algorithm 
The gamma algorithm was mentioned earlier 

during the discussion concerning how to determine 
whether a node is terminal or nonterminal. Al­
though the algorithm is complex, the logic behind 
its decision-making is that "if the situation is be­
coming progressively worse and better moves are 
available, classify this node as terminal." 

Possibilities for Chess-Related Programs 

1. Chess end game program: of course, computer 
analysis becomes much simpler at the end of a 
chess game, when only a few pieces are left. 
The beginning programmer might wish to 
write a chess program to play end games be­
tween a few selected pieces only. The program 
would provide any initial set-up of pieces be­
fore the game. The strategy is shown in Fig. 
7-18. 

2. Chess variations: perhaps computers would be 
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Fig. 7-18. A mechanical chess playing machine used the strategy illustrated in this chart to win a chess end game. The 
machine possessed a white King and Rook while the human opponent possessed only a King. 

able to compete better in playing one of these 
chess variations: 

• Marseille game-each player moves two 
pieces in succession. 

• Legal game-white uses eight extra Pawns 

instead of a Queen. 
• Marked Pawn-the first player to make a 

capture wins this chess variation. 
• Chancellor-the Knight and Rook have the 

same combined move capabilities as each 
one has individually. 
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• Grasshopper-pieces may leap over others; 
captures are as usual. 

3. Advisor: a computer program updated with 
each move you make could advise you of situa­
tions you might miss. It would be interesting to 
compare the move you intend to make with the 
computer's suggestion. 

4. Check: write a program that will determine 
whether Black or White is in check given a 
particular board setup. 

5. Take the Queen: write a program that can de­
termine whether a black Rook can take the 
white Queen in no more than four moves if 
neither white pieces nor any other black pieces 
are allowed to move in between the successive 
moves of the black Rook. 

6. Eight Queens: this chess recreation was de­
vised in the seventeenth century. The chal­
lenge is to discover how many ways it is possi­
ble to place eight Queens on a chessboard in 
such a manner that no one Queen can be taken 
by another? There are 92 solutions to the 
problem, which may be found by a computer 
program using this strategy: place a Queen in 
the first column and row of the board and a 
second Queen in an uncapturable or 
conflict-free row of column 2, and so on until a 
solution is generated or a conflict arises. When 
a conflict arises, backtrack to the column im­
mediately before and place the queen in a new 

Listing 7-5: The Card Shufling Routine. 

conflict-free position, and then continue on. If 
no other conflict-free position exists, 
backtrack to the next previous column and 
place that Queen in a new conflict-free posi­
tion, and so on. 

7. Five Queens: write a program to determine 
how fjve Queens may be placed on the board in 
such a manner that every square is dominated 
by at least one of the Queens. 

8. Twelve Knights or eight Bishops: write a pro­
gram to place 12 Knights or 8 Bishops on the 
board in such a manner that all other squares 
are dominated. 

9. Knight's tour: this program would find the 
path a Knight must take if he is placed on any 
square, and in 64 moves, he must land on each 
square once and only once. This problem may 
be solved by use of the heuristic strategy: For 
any square x on the chessboard, let p. (x) (i=l, 

I • 
2, 3 . . . ) be the number of squares accessible 
fromx in i moves, not counting squares already 
visited. The knight always moves to a square x 
for which P; (x) exist, choose an x such that p2 

(x) is also as small as possible. 

ADDITIONAL GAME PROGRAMS 
Below are three listings that you can type into 

your computer and use. 

100 HOME : PRINT "CARD SHUFFLING ROUTINE" 
110 DIM M(52) 
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120 N = 52: FOR I = 1 TO N 
130 M(I) = I: NEXT I 
140 FOR I = 1 TO N - 1 
150 R = (N + 1 - I) * RND (1) 
160 R = INT (R) + I 
170 T = M(R) 
180 M(R) = M(I) 
190 M(I) = T 
200 NEXT I 
210 FOR I = 1 TO N 
220 PRINT M(I);" "; 
230 NEXT I : PRINT 1111 

240 END 



Card Shuffler William Tell Game 
You can incorporate the handy shuffling 

routine in Listing 7-5 into computer card games. 
The cards of the deck are numbered from 1 to 52 and 
are stored in the array M(x). A separate subroutine 
would convert these numbers into corresponding 
spot or face cards and suits. 

The program in Listing 7-6 presents a puzzle 
that will challenge those of all ages. The program 
describes "William Tell," and it's your job to de­
termine what else characterizes William Tell. The 
solution is encoded so that typing in the program 
does not reveal the secret. 

Listing 7-6: The William Tell Program 

100 REM WILLIAM TELL 
110 HOME 
120 HTAB lO:PRINT "WILLIAM TELL" 
170 DIM A$(20),B$(20) 
190 PRINT "WILLIAM TELL IS A GAME OF LOGIC IN WHICH" 
195 PRINT "THE COMPUTER GIVES YOU EXAMPLES OF WHAT " 
200 PRINT "WILLIAM TELL IS AND YOU HAVE TO GUESS " 
210 PRINT "THE SECRET BEHIND THE WORDS THAT CHARAC-" 
220 PRINT "TERIZE WILLIAM TELL. THE COMPUTER WILL 
225 PRINT "PROVIDE" YOU WITH EXAMPLES AS A HINT.YOU" 
230 PRINT "MUST THEN GUESS WHAT WILLIAM TELL IS AND" 
240 PRINT "IS NOT BY TYPING IN NEW WORDS YOU THINK" 
245 PRINT "MAY CHARACTERIZE WILLIAM TELL. IF YOU " 
250 PRINT "HAVEN'T FIGURED IT OUT AFTER 20 TRIES " 
260 PRINT "YOU CAN ASK FOR THE ANSWER OR TRY THE" 
265 PRINT "SAME SET AGAIN. HERE IS YOUR FIRST " 
270 PRINT "EX.Al'1PLE AND CHANCE TO GUESS:" 
290 PRINT:FOR X=l TO 20 
300 READ A$(X),B$(X) 
310 NEXT 
330 REM THIS LIST OF EXAMPLES MAY BE EXPANDED 
340 DATA BRILLIANCE,GLORY,GLASSES,SPECTACLES,MELLOW,INTOXICATED 
350 DATA DULL,STUPID,COMMODITY,OBJECT,SHEEN,BRIGHT,UNDRESSED 
360 DATA NUDE,MISSION,OBJECTIVE,SPEECH,PROSE,PASSIVE,INERT 
370 DATA SUGGESTION,ADVICE,SYMMETRICAL,REGULAR,JITTERY,NERVOUS 
380 DATA IMPRESSIVE,MAGNIFICENT,ERRONEOUS,FAULTY,FEEBLE,LAME 
390 DATA CALLOUS,INSENSITIVE,SOOTHING,SERENE,SHALLOW 
400 DATA SUPERFICIAL,NAMELESS,ANONYMOUS 
410 FOR Y=l TO 20 
420 PRINT "WILLIAM TELL IS ";A$(Y);" BUT NOT ";B$(Y) 
430 INPUT "WILLIAM TELL IS ... ";C$ 
440 GOSUB 730 
470 IF F=l THEN 560 
480 INPUT "BUT, WILLIAM TELL IS NOT ... ";C$ 
490 GOSUB 780 
500 IF F=l THEN PRINT "WILLIAM TELL IS ";C$;"! !!" 
510 GOSUB 790 
530 PRINT 
540 NEXT Y 
550 GOTO 640 
560 INPUT "BUT, WILLIAM TELL IS NOT";C$ 
570 GOSUB 730 
580 IF (F=l)AND(G=l) THEN PRINT "WHOOPS, I THOUGHT YOU GOT IT" 
585 PRINT "LETS TRY SOME MORE ... ":G=O:PRINT 
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590 IF (F=O)AND(G=l) THEN 630 
600 IF (F=O) THEN PRINT:PRINT "BY GOLLY, MAYBE YOU HAVE IT!" 
605 PRINT "LETS TRY ONCE MORE •.. ":PRINT:G=l 
610 IF F=l THEN PRINT "WILLIAM TELL IS ";C$;"!!!!":PRINT 
620 GOTO 540 
630 PRINT "RIGHT! ! ! ! ! II 
640 PRINT "WOULD YOU LIKE TO TRY AGAIN (A)" 
645 INPUT "OR HEAR THE ANSWER(H)";A$ 
650 IF A$="H" THEN 670 
655 GOTO 370 
660 REM ENCODED ANSWER FOR WILLIAM TELL 
670 PRINT "THE SECRET IS:" 
680 A$="UGJJ?K/RCJJ/GQ/?LW/UMPB/AMLR?GLGLE/RUM/AMLQCASRGTC*/GBCLRGA?J/JCRRCPQ," 
690 FOR X=l TO LEN(A$) 
700 IF MID$(A$,X,l)="/" THEN PRINT " "; 
705 IF MID$(A$,X,l)<>"/" THEN PRINT CHR$(ASC(MID$(A$,X,1))+2); 
710 NEXT X 
720 END 
730 F=O:REM ANSWER EVALUATION 
750 FOR X=l TO LEN(C$) 
760 IF MID$(C$,X,l)=MID$(C$,X+l,l) THEN F=l 
765 IF MID$(C$,X,l)<>MID$(C$,X+l,l) THEN NEXT X 
770 RETURN 
780 REM WRONG ANSWER CHOICES 
790 ON INT(RND*5+1) GOTO 800,810,820,830,840 
800 PRINT "NOPE ... GIVE IT ANOTHER TRY:":RETURN 
810 PRINT "SORRY, NOT EVEN CLOSE.":RETURN 
820 PRINT "THAT DOES NOT COMPUTE (IT'S WRONG)":RETURN 
830 PRINT "YOU'RE STILL COLD .•. TRY AGAIN:":RETURN 
840 PRINT "THAT ONE Al.NOST BLEW MY CIRCUITE ... HERE'S ANOTHER HINT: "RETURN 

Personality Test interesting to note that the day of the computer 
The program in Listing 7-7 will be interesting psychologist is near; computers have already been 

to guests. A series of verses is printed, and the used to question patients and provide an overall 
player is asked to provide an interpretation. Al- psychological analysis on the basis of standard 
though this program is based upon psychological psychological tests. 
research, don't take it too seriously. However, it is 

Listing 7-7: The Personality Test Program 

10 HOME 
20 REM PERSONALITY TEST--BASED ON PSYCHOLOGICAL RESEARCH 
30 PRINT "THE FOLLOWING PERSONALITY TEST IS NOT" 
32 PRINT "COMPREHENSIVE, BUT HAS BEEN USED TO" 
40 PRINT "DETERMINE GENERAL CHARACTERISTICS." 
50 PRINT 
60 PRINT "INSTRUCTIONS: THREE VERSES WILL BE" 
65 PRINT "PRINTED. FOLLOWING EACH VERSE WILL BE" 
70 PRINT "A LIST OF INTERPRETATIONS. INPUT" 
80 PRINT "THE CORRESPONDING NUMBER FOR THE" 
85 PRINT "INTERPRETATION YOU BELIEVE IS THE BEST." 
90 INPUT "PRESS 1 RETURN 1 WHEN READY.";A$ 
100 HOME 
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110 PRINT "A BOOK OF VERSES UNDERNEATH THE BOUGH," 
120 PRINT "A JUG OF WINE, A LOAF OF BREAD--AND THOU" 
130 PRINT "BESIDE ME SINGING IN THE WILDERNESS--" 
140 PRINT "OH, WILDERNESS WERE PARADISE ENOW!" 
150 PRINT 
160 PRINT "1) HAPPINESS OR CONTENTMENT CAN BE FOUND WITHOUT MUCH PLANNING" 
170 PRINT "2) HAPPINESS IS IN ACCEPTING AND" 
175 PRINT "ENJOYING SIMPLE THINGS" 
180 PRINT "3) HAPPINESS IS ALWAYS PRESENT IF WE" 
185 PRINT " TAKE THE TIME TO LOOK" 
190 PRINT "4) IF YOU SET YOUR MIND TO IT, " 
195 PRINT "HAPPINESS CAN BE FOUND" 
200 PRINT "5) HAPPINESS IS WHERE WE FIND IT" 
210 INPUT Xl 
220 HOME 
230 PRINT "THERE IS A TIDE IN THE AFFAIRS OF MEN," 
240 PRINT "WHICH, TAKEN AT THE FLOOD, LEAUS" 
245 PRINT " ON TO FOR TUNE;" 
250 PRINT "OMITTED, ALL THE VOYAGE OF THEIR LIFE" 
260 PRINT "IS BOUND IN SHALLOWS AND IN MISERIES." 
270 PRINT "" 
280 PRINT "1) MAKE THE MOST OF YOUR CHANCE WHEN YOU GET IT" 
290 PRINT "2) IN MANY CASES OF FAILURE, PEOPLE WERE AFFECTED BY CIRCUMSTANCES" 
300 PRINT "3) OVER WHICH THEY HAD LITTLE CONTROL." 
310 PRINT "3) ONE WHO PLANS WELL WILL SURVIVE WELL UNDER THE LAWS OF NATURE" 
320 PRINT "4) LIFE IS SUCH THAT IT PAYS TO WATCH " 
325 PRINT "WHAT YOU DO BEFORE YOU RUN INTO TROUBLE" 
330 PRINT "5) ONE SHOULD BE ON THE WATCH FOR" 
335 PRINT "OPPORTUNITY TO KNOCK, OTHERWISE HE" 
340 PRINT" WILL MISS OUT ON GOING PLACES." 
350 INPUT X2 
360 HOME 
370 PRINT "NO MAN IS AN ISLAND, ENTIRE OF ITSELF." 
380 PRINT 
390 PRINT "1) EVERYONE SHOULD CONSIDER THE" 
395 PRINT "NEEDS AND WANTS OF OTHERS" 
400 PRINT "2) USE OTHER'S INFLUENCE TO HELP" 
405 PRINT" YOU PLAN YOUR LIFE." 
410 PRINT "3) HE WHO DOESN'T CARE ABOUT OTHERS" 
415 PRINT " FORGETS " 
420 PRINT" HE IS A SOCIAL ANIMAL." 
430 PRINT "4) TO GET WHERE YOU WANT TO BE IN" 
435 PRINT " LIFE YOU MUST REALIZE THE NEED" 
440 PRINT " FOR HELP FROM OTHERS." 
450 PRINT "5) ALTHOUGH I AM THE CAPTAIN OF MY" 
455 PRINT " SOUL, I MUST MAKE MY WAY" 
460 PRINT " IN LIFE AMONG MANY OTHER " 
465 PRINT CAPTAINS." 
470 INPUT X3 
480 HOME 
490 PRINT "THE TEST INDICATES THAT YOU" 
495 PRINT "POSSESS THESE TRAITS:" 
500 IF Xl = 1 THEN PRINT "IRRESPONSIBLE" 
505 IF Xl = 2 THEN PRINT "CONVENTIONAL AND MORALISTIC" 
507 IF Xl = 3 THEN PRINT "MORALISTIC" 
508 IF Xl = 4 THEN PRINT "FORMAL" 
509 PRINT "PRACTICAL" 
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510 IF X2 = 1 THEN PRINT "PRACTICAL AND LOGICAL" 
512 IF X2 = 2 THEN PRINT "MORALISTIC" 
514 IF X2 = 3 THEN PRINT "CONVENTIONAL" 
516 IF X2 = 4 THEN PRINT "HUMOROUS AND SENSIBLE" 
518 PRINT "EGO-CENTRIC" 
520 IF X3 = 1 THEN PRINT "CONVENTIONAL" 
522 IF X3 = 2 THEN PRINT "PRACTICAL AND LOGICAL" 
524 IF X3 = 3 THEN PRINT "OBJECTIVE" 
526 IF X3 = 4 THEN PRINT "EGO-CENTRIC" 
528 PRINT "MORALISTIC" 
530 PRINT "IF THE SAME TRAIT IS LISTED TWICE THEN IT IS ALL THE" 
540 PRINT "MORE INDICATIVE OF YOU." 
550 END 

198 



Chapter 8 

Control and Peripheral Applications 
The potentials for computer control and monitoring 
of the home are endless; only a few of the possible 
applications have been put into practice with the 
incorporation of microprocessors in household 
appliances. Several industry demonstration homes 
have been built to exhibit microprocessor control of 
the home. The following suggestions have been 
included in these homes or have been suggested by 
leading industry forecasters and futurists: 

• Climate control is just one of the many functions 
provided by the home computer system. The rate 
of temperature change and humidity is noted, and 
the air conditioner or heater is turned off before 
the house is at a preset level; the temperature 
will "coast" to the desired level. The system also 
times the thermostat. In winter it turns down the 
temperature at night, turns it up again in the 
morning, and then turns it back down while you 
go off to work; in the summer it controls the air 
conditioner in the same manner. To conserve 
energy, the hot water heater is also turned down 
during certain hours when hot water isn't needed. 

• A vocal input interface to the home computer is 
continuously active, waiting for a command by 
one of the occupants. All appliances and lights 
controlled by the system can be switched on and 
off by voice command or can be programmed to 
start and stop at selected times. 

• An intelligent alarm system will tum off all elec­
tricity and gas and call the fire department in case 
of fire. A burglar detection system calls the 
police if an intruder is detected ultrasonically or 
by other sensors. 

• Interfaces to stereo, televisions, and telephones 
are also interesting. The telephone controller 
acts as a phone message recorder with additional 
features. If a message is taken, the unit can be 
instructed to call someone at another number and 
deliver the message. A telephone call to the 
machine itself can allow you to change the re­
corded message, play back messages, or control 
any of the devices connected with the home com­
puter. A telephone file of commonly used num­
bers is stored in the computer. Additionally, you 
can dial numbers by simply calling them out vo-
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cally; if a busy signal is encountered the com­
puter continually redials the number until the line 
is free. 

• The stereo interface transforms an ordinary 
stereo into a "jukebox" from which recordings 
may be selected and played at the touch of a 
button. A special device can monitor radio broad­
casts and record all music; commercials and 
news are not recorded (voice patterns can be 
distinguished from music). You can preprogram 
the volume level and the type of music you want 
to have recorded for special purposes such as 
musical interludes and background music for 
dinner. A given song can be played a selected 
number of times, or the computer may be pro­
grammed to skip to the next song on a record or 
cassette. 

• The television interface will tum on the set at 
selected times or record shows on video tape; a 
directional antenna or satellite dish is automati­
cally turned for the best reception. 

• Even the bar is automated. Drinks of your choice 
are mixed automatically (bottles of ingredients 
are connected by hoses to the special machine). 

• You can use a voice synthesizer to audibly awake 
you in the morning with "Good Morning Mr. T. 
It's 8 A.M. , " and then summarize your itinerary 
for the day. 

• An automatic system can release fresh food and 
water for pets left at home for a long period, can 
sense when the animal has not eaten the food, and 
can notify the veterinarian to check the home. 

Some other applications currently being used 
by hobbyists include the following: 

• Voice or sound synthesizers are incorporated 
into games to provide dialogue or sound effects. 

• Voice input computers are used for recording 
information called out by an operator. One hob­
byist uses such a system to make simple calcula­
tions in his home workshop while his hands are 
full. Although such systems are usually limited to 
a vocabulary of about thirty words, some hob­
byists have managed to develop automatic 
"dictation-taking" typewriters for limited pur-
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poses (a word capacity of 100 is considered 
maximum). 

• A hobbyist has used his small computer to re­
place over 7000 mechanical relays necessary to 
control a pipe organ in his home. Similarly, com­
puters could be used to light the keys on an organ 
to help you learn to play a song. Although a 
commercial piano player has been developed to 
digitally record music played and play it back 
later, the cost is high. If you were to implement 
such a system with your computer, additional 
features could be added; speed, sustain, attack, 
and other features could all be varied. 

• One hobbyist is using a microprocessor to create 
intelligent test equipment that can automatically 
perform a set of test routines on a given circuit. 
This is an interesting application for amateur 
radio operators. A calculating oscilloscope is able 
to compute exact items for rises, perform inte­
grals, and differentials, compute peak areas, 
RMS values, and peak to peak distances, and do 
n-point averaging; all data can be stored. 

• With the addition of silver contacts and a small 
amplifier, your computer could serve as a 
biofeedback monitor or lie detector. Galvanic 
skin resistance, temperature, or heartbeat could 
all be measured with the use of the proper in­
struments. This information could be sent 
through a joystick port or other J/D port and 
analyzed or displayed by the computer. An article 
describing the construction and operation of a 
computer biofeedback monitor appeared in 80 
Microcomputing, October 1983, pp. 176-192. 

The capabilities of a computer allow sophisti­
cated analysis and conversion of waveforms not 
obtainable with standard biofeedback equipment. 
An assembly language program could be written to 
convert alpha brain wave signals, which are in the 
range of 8-12 Hz, to audible sound by raising all .the 
frequency components of the brainwave signal to 
the audible range while preserving the ratios be­
tween frequencies. Such a program could be used 
for a variety of unique applications-for example, 
for converting your voice from a very deep level to a 
"Mickey Mouse" level or for dealing with any situ-



ation requiring the conversion of analogue signals. 
You can envision future digital music players that 
have the added capability of altering songs through 
the use of hardwired computer circuits. 

• A New Hampshire resident uses his home com­
puter to control his wood stove; he reports a 10 to 
30 percent improvement in efficiency. 

• A digital/audio file in which a standard cassette 
interface is used to record digital information 
between songs (audio) could be used to index 
songs, prompt a vocal announcement by a voice 
synthesizer, or control volumes, speakers, 
times, or mixing. 

• Hobbyists have connected computers to exercise 
equipment, such as jogging pads or exercise 
bikes, to keep track of energy expended, speed, 
or time. These special input devices could also be 
used as controllers for special video games. 

• Special software and hardware configurations 
could permit two or more opposing players to use 
separate but interconnected computers in such a 
manner that they cannot see each other's 
gamefield. Games of this type (multiplayer 
games) are gaining in popularity on computer 
networks. 

• Chess fanatics who also happen to be gadget 
fanatics would take delight in a computer­
interfaced chessboard capable of sensing the 
movement of pieces. A robotic arm, of course, 
would move pieces for the computer. 

• Personal computers can be used to generate ti­
tles for home video or film movies that can in­
volve animated color graphics. Titles for slide 
shows could also be made by photographing the 
screen. 

• Along similar lines, your computer could flash 
subliminal messages over television programs 
for behavior modification. These would last 1/30 
of a second and assail your subconscious with 
messages to help you control your weight, deal 
with stress, smoking, or alcoholism, or become 
motivated toward success. Messages such as "I 
exercise" and "I am successful" could be re­
peated every minute. 

• Radio scanner buffs can interface their computer 

to a scanner via CompuScan ™, a Bearcat product, 
allowing them to monitor up to 200 channels. The 
computer can display the frequency and the de­
scription of the channel received on a video 
monitor. 

• Weather sensors such as electronic anemome­
ters, thermometers and barometers can be in­
terfaced with a computer to provide automatic 
weather monitoring. 

HOUSEHOLD CONTROL DEVICES 
The interfaces that allow a personal computer 

to help you out around the house are now commer­
cially available from the firms listed below. For 
those with a hardware bent, schematics for a simple 
control latch system and A/D converter are in­
cluded at the end of this chapter. 

The firms have been divided into two groups, 
depending upon the type of product they offer: 
those listed under "Personal-Computer Systems" 
offer products that are designed to work with one or 
more popular brands of personal computers; those 
listed under "Dedicated Systems" offer products 
that are made specifically for home control applica­
tions but can be interfaced to computers by elec­
tronic geniuses. 

Personal Computer Systems 
Circuit Science, 4 Townsend West, Nashua, 

NH 03063; (603) 880-4066. Circuit Science man­
ufactures the CSI-1200, a controller interface that 
plugs into an RS-232 port. This system eliminates 
the BSR control box, but uses the BSR remote 
modules for each appliance controlled. 

Compu-Home Systems, 3333 East Florida 
Ave., Denver, CO 80210; (303) 777-6600. This 
firm manufactures the Tomorrowhouse system for 
the Apple II, which controls lights, appliances, 
solar-heating systems, sprinklers, hot tubs, indoor 
heat, and air-conditioning. It guards against bur­
glars and reminds you of appointments and impor­
tant dates. 

Cyberlynx Computer Products, 4828 
Sterling Dr., Boulder, CO 80301 (303) 444-7733. 
Cyberlynx offers the Smarthome I system for con-
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nection to your Apple RS-232 port. It can be at­
tached to an infrared detector to sense heat or 
movement in a room and cause lights and appliances 
to turn on and off to scare off an intruder. The 
system is also configured to control appliances for 
convenience and energy saving. 

HyperTek, P.O. Box 137, Route 22 East, 
Salem Industrial Park, Whitehouse, NJ 08888; 
(201) 87 4-4 773. HyperTek manufactures the 
HomeBrain, a dedicated microprocessor for home 
control that uses sensor for heat, temperature, and 
motion. It uses Leviton wireless controllers and 
hardwired relays to integrate and schedule many 
home appliances. It can be connected with any per­
sonal computer via an RS-232 port. 

Intelectron, 1275 A St., Hayward, CA 
94543; (415) 581-4490. This firm offers The Con­
trol Center, a system operating on the same princi­
ple as the BSR system. 

Infield Software, 2422 Alvin St., Suite 100, 
Mountain View, CA 94043. Infield sells the Home 
Controller for connection to your Apple II Plus or 
Ile; it incorporates the BSR home control unit to 
run appliances, lights, sprinklers, spa, and so on. 

Dedicated Systems and Hardware 
Anova Electronics, Three Waters Park 

Drive, San Mateo, CA 94403; (415) 572-9686. 
Anova sells three dedicated microprocessor-based 
systems for home control. These systems can be 
used for control via telephone; and offer timed or 
instant remote control of appliances, and protection 
against fire, burglary, and utility failure. 

Audio Command Systems, 46 Merrick 
Road, Rockville Center, New York, NY 11570; 
(516) 766-2627. This firm offers remote control 
devices including low-voltage lighting-control 
systems, motorized drapery controllers, stereo 
components, and robots. 

BSR, Route 303, Blauvelt, NY 10913; (914) 
358-6060. This firm is the granddaddy of home 
control systems; their BSR System is used by a 
variety of other manufacturers as a component of 
their system. The BSR controller encodes a signal 
on the 60-cycle alternating current of the house's 
electrical system, eliminating the need for special 
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wiring throughout the house. Each controlled 
appliance is plugged into a remote unit that may be 
turned on and off the the main control box of the 
BSR system. 

Leviton, 59-25 Little Neck Parkway, Little 
Neck, NY (212) 229-4040. Leviton manufactures 
electronic control devices that allow computer 
control of lighting and appliances. 

Technicom International, 23 Old Kings 
Highway South, Darien, CT 06820; (202) 655-
1299. This firm offers the Energy Control System 
(ECS), which can control up to eight devices in the 
home using BSR remote modules. 

The Use of Home Control Systems 

Users of these control systems report applica­
tions as diverse as energy conservation through 
keeping various rooms at desired temperatures for 
different times of day, sprinkling the lawn according 
to the amount of ground moisture, securing doors, 
signaling a baby's movements in a crib, making and 
logging phone calls, detecting the seepage of water 
into a basement, opening and shutting drapes and 
starting the roast by a phone call from the office. 

The control system can be arranged in such a 
manner that one computer controls the entire 
house, or a network of computers (one in each area 
of the house) can be interconnected via RS-232 
communications channels as shown in the diagram 
in Fig. 8-1. 

MUSIC 
A few music/voice synthesizers are now on 

the market as personal computer peripherals. Pos­
sible uses for these include the following: 

• Use them with games for special sound effects. 
• Use them with a music composing program to 

generate and play original music continuously. 
• Use a music synthesizer as programmable 

drummer to accompany other instruments. Vari­
ous drum sounds, speeds, and patterns including 
Latin, swing, jazz, waltz, and march, could be 
programmed. The metronome, cymbals, and 
other percussion devices could also be imitated. 

• Use a voice synthesizer to "sing'' the vocals of a 
music piece, producing a unique composition. 
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Fig. 8-1. Five areas of a computer-controlled house. Separate microprocessor-based nodes communicate via an intelligent 
communications processor and an advanced data link controller. 

Use the standardized MIDI (Musical Instrument 
Digital Interface) to connect a home computer to 
one or more electronic musical synthesizers to 
play or digitally record your compositions on a 
standard electronic keyboard. Comprehensive 
reformation on MIDI is available from: MIDI 
Users Group, P.O. Box 593, Los Altos, CA 
94022, phone (408) 253-4684. 

Additional applications in the area of music 
include the following: 

• If you have a plotter or a graphic printer or termi­
nal, your musical compositions or those of the 
computer could be displayed in standard musical 
notation. 

• Loops of the proper speed and duration will gen­
erate a specific audible frequency on an AM radio 
placed next to a CPU. A machine language or 
BASIC program to make use of this effect could 
produce sounds that resemble music. 

• If music is digitized with the use of an AID con­
verter, it can be altered in various ways. Here are 
some examples: 

-Selected voices or instruments could be 
removed/added after an analysis of frequency 
content. 

- The music could be played at any selected rate 

without a change in pitch, or could be played 
backwards for special effect. You could trans­
form a given composition into another style of 
your choice. 

• Today's color organs, which produce a pulsating 
light in response to music, rely upon analog cir­
cuits and often do not produce good results. A 
dedicated microprocessor could be used to con­
trol the lights instead, resulting in a more favor­
able response. 

AN EXTERNAL DEVICE 
CONTROLLER FOR YOUR COMPUTER 

The project described below will allow the 
electronic enthusiast to economically interface his 
or her computer with external devices. For those 
not electronically inclined, controlling interface 
circuit boards are commercially available for under 
$200. 

The controller described here will allow you to 
economically interface your computer with virtu­
ally any external electrical device; up to sixteen 
devices (channels) can be controlled simultane­
ously. 

This interface switches on and off a small 
amount of current to control relays that in tum can 
control larger electrical loads (see Fig. 8-2). Prac-
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tically all eight-bit computers can drive the inter­
face, and a four-bit microprocessor could drive a 
modified interface for specialized control purposes. 

The interface consists of three modules: a six­
teen-channel demultiplexer, a sixteen-bit "mem­
ory," and sixteen single transistor driver amplifiers 
(see Fig. 8-3); the construction cost should not 
exceed $30. The interface is designed to be con­
nected directly with a parallel output port. 

The four low-order bits of data coming from 
the parallel output port are inputted to the demul­
tiplexer. The demultiplexer selects the appropriate 
output pin and pulls it low (for example, if the four 

8RELAY CONTROLLER 

bits are 0000, channel zero will be selected and pin 
one pulled low). Since only sixteen individual sig­
nals are possible with four bits, sixteen is the 
maximum number of channels that can be selected. 
Each output signal switches the state of one of the 
sixteen flip-flop chips. Thus, the flip-flops act as a 
sixteen-bit memory to maintain the status of each 
channel continuously, Signals sent to one flip-flop 
will alternatively toggle the corresponding channel 
on and off. The fifth bit of the data byte is first 
buffered and then connected to the reset pin of each 
flip-flop. Thus, all channels may be reset (turned 
off) simultaneously through the use of the fifth bit. 
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Fig. 8-3. A schematic diagram of the control latch system. 

The software must output the signal corre­
sponding to the correct channel to control devices 
connected to the interface.However,a channel can­
not be switched on and off continuously by selecting 
that channel over and over again. This restriction is 
due to the fact that the flip-flops only switch on 
rising edges from the demultiplexer, which occur 
only if the multiplexer has been changed to select a 
different channel. Therefore, to switch a given 
flip-flop on and then off, follow these steps: 1) 
select the channel with the proper data byte, 2) 
select any other channel (for example an unused 
channel), 3) wait for the first channel to toggle on, 

t\l.L FLIP FL SARE 7474 

and 4) reselect the first channel to turn it off. 

AN AID CONVERTER FOR YOUR COMPUTER 
The AID (analog to digital) converter has 

many applications for use with personal computers. 
It will allow you to interface joysticks or poten­
tiometers with computers for use during editing, 
video drawing, or game playing. Automation of test 
equipment and control over robots or machines are 
among the many other possible applications. 

The eight-channel interface described here is 
designed for use in converting signals in the range 
of about 0.1 Hz to 100 Hz, which is sufficient for the 
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applications listed below (see fig. 8-4). The 
"sample-and-hold" principle is used in the design to 
store an analog signal as a capacitor charge until it is 
processed. The two power supplies necessary 
should fall between 4.5 to 6.5V and 12 to 15V 
respectively. 

An assembly language software description is 
provided below; you should supply the op codes for 
your microprocessor. 

1. Initialize the pointer 
2. Load the next byte for output 
3. Output the byte 
4. Set the accumulator equal to the pointer 
5. Select the next channel and enable the 

sample and hold process 

A 1) CONVERTER 
+15V 

6. Turn off the sample and hold strobe 
7. Turn off the selected sample and hold 
8. Decrement the value of the pointer 
9. If the pointer is greater than or equal to 

zero, loop back to step 2; otherwise return 
to the main program. 

As you can see, the program sequentially ad­
dresses a channel, outputs the voltage that is to be 
held, disables that channel, repeats the process for 
the other channels, and then returns to the main 
program. You could arrange the program to act as an 
interrupt handler signaled by a clock strobe on an 
interrupt line. 

A DI A (digital to analog) converter can also 
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be built or purchased and used to produce speech, 
music, or sound effects or to control the speed of a 
motor, among many other applications. 

PERSONAL ROBOTS 
Today the development of personal robotics is 

at the stage personal computers development was 
in the early 1970s. It's a young field with great 
potential and much remaining to be explored. Per­
sonal robotics is discussed here as a control appli­
cation for your personal computer, considering that 
many robots available on the market rely upon ex­
ternal microcomputers for partial or complete con­
trol over their actions. 

The state of the art personal robot can loco­
mote, talk, and perhaps perform crude manipulator 
functions or chores such as vacuuming the house or 
automatically finding the battery recharge unit 
when necessary. Capabilities such as setting the 
table like a maid, fetching a beer, or mowing the 
lawn like a loyal son are currently out of the ques­
tion. As of this date, none of the available products 
even come close to replacing appliances or off­
spring. In fact, most of the robots for sale do not 
have functional arms, and few are self-contained; 
most communicate with their host computer by 
means of a cord or via radio transmissions. At 
present, personal robots serve little purpose other 
than entertainment and as an educational tool. 
However, advances are being made to allow more 
practical use of personal robots, and you could be 
part of that frontier! 

Manufacturers of Personal Robots include: 

Androbot, Inc. 
101 E. Daggett Dr. 
San Jose, CA 95134 

Heath Co. 
Benton Harbor, MI 49022 

Microbot, Inc. 
453-H Ravendale Dr. 
Mountain View, CA 94043 

RB Robot Corp. 
14618 W. 6th Ave., Suite 201 
Golden, CO 80401 

Robotics International Corp. 
2335 E. High 
Jackson, MI 49203 

Sandhu Machine Design, Inc. 
308 S. State St. 
Champaign, IL 61820 

Technical Micro Systems, Inc. 
366 Cloverdale 
Box 7227 
Ann Arbor, MI 48107 

Terrapin, Inc. 
380 Green St. 
Cambridge, MA 02139 
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Chapter 9 

Artificial Intelligence, the Future 
Personal Computer, and Networking 

In his book Future Shock, Alvin Toffler describes a 
future home computer system named OLIVER, the 
primary purpose of which is to help the owner deal 
with decision overload. 

"In its simplest form, OLIVER would merely 
be a personal computer programmed to provide the 
individual with information and to make minor deci­
sions for him. At this level, it could store informa­
tion about his friends' preferences for Manhattans 
or martinis, and data about traffic routes, the 
weather, stock prices, and so on. The device could 
be set to remind him of his wife's birthday or to 
order flowers automatically. It could renew his 
magazine subscriptions, pay the rent on time, order 
razor blades and the like. As computerized infor­
mation systems expand, they would tap into a 
worldwide pool of data stored in libraries, corpo­
rate files, hospitals, retail stores, banks, govern­
ment agencies, and universities. OLIVER would 
thus become a kind of universal· question answerer 
for him. However, some computer scientists see 
much beyond this. It is theoretically possible to 
construct an OLIVER that would analyze the con-
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tent of an owner's words, scrutinize his choices, 
deduce his value system, update its own program to 
reflect changes in his values, and ultimately handle 
larger and larger decisions for him." 

FUTURISTIC APPLICATIONS 
THAT ARE FEASIBLE NOW 

Although many of these applications will prob­
ably not be feasible within the coming decade, some 
ideas being put into practice include the following: 

Medical monitoring. A specially designed 
microcomputer could be programmed to make 
checks of your bodily functions. Information such as 
nutritional and caloric intake, pulse rate, blood 
pressure, and weight loss or gain could be entered 
into a program especially tailored for your 
metabolism. Specific conditions that warrant a visit 
to the doctor could be computed and outputted. 

With a telephone modem, the computer could 
transmit such information to a larger data bank for 
processing. Additionally, answers to common 
medical questions could be provided by the data 
bank. 



Information research. The facilities to tap 
computerized information banks (for example, the 
information banks of the New York Times and the 
World Trade Center) are already available via tele­
phone modems connected to such service com­
panies as The Source5M. Such services are espe­
cially useful to businessmen, authors, and 
educators who need to locate specialized informa­
tion. In addition, a home computer interfaced to a 
standard modem could tap the Library of Con­
gress's computerized card catalog as well as 
numerous other data banks. 

Personalized news service. A home com­
puter on-line with a news service could select news 
items by category and store them for review later 
by the home owner. The United Press International 
wire service provides all major national and world 
news; news items are coded by category, and thus, 
a computer on-line could select items of interest. 

Travel information. A travel service data 
bank, filled with information regarding flights, 
schedules, prices, availability, reservations, and so 
on could supply all the information necessary for 
you to plan a vacation or an outing, via a telephone 
modem. 

Stock market quotes. A continual Dow 
Jones listing service could supply stock market 
quotes to the home computer via a telephone 
modem. Such a service would be a boon to those 
attempting stock market analyses with their com­
puter. 

Educational programs. Quality, compre­
hensive educational programs are being developed 
for the growing home computer video tape player 
can be used in conjunction with the computer to 
provide television images that cannot be provided 
with conventional computer grpahics. In addition, 
the computer can randomly access video images 
from a video disk to provide interactive education. 

Business extensions. Computer program­
mers, professional investors, and other profession­
als who do most of their work with a computer 
system are beginning to install home terminals; 
soon traveling to an office will be unnecessary. 

Computer networks. Numerous amateur 

and professional computer networks have been 
formed for the exchange of programs, ideas, tips, 
and other information. Commercially available 
"bulletin board" software allows anyone with a 
computer and auto-answer modem to form their 
own network. Consult Appendix A for a listing of 
computer bulletin board systems available in your 
area. 

Intelligent devices. A home computer in­
terfaced with household devices could create a 
complete home management system. Climate con­
trol, solar energy system control, television set 
timing, cooking device control, and so on could all 
be done simultaneously by a properly equipped 
home computer. With falling costs for microcom­
puters, such control applications are becoming 
economical. 

Other possibilities include a complete, 
computer-controlled diagnostic system for your 
automobile. 

Artificial intelligence? A popularly quoted 
assessment of computers and people goes like this: 
"Computers are fast, accurate, and stupid. People 
are slow, inaccurate, and brilliant. Together they 
can perform incredible feats beyond the imagina­
tion." With the advent of artificial intelligence, 
computers have begun to enter the "brilliant" cat­
egory. So.-called expert systems are capable of 
making informed decisions on the basis of hundreds 
of thousands of rules and relationships much as a 
human expert can. Although most artificial intelli­
gence programs are intended for large computer 
systems, some of this technology will be available 
in the near future for the personal computer. 
Numerous applications in medicine, business, sci­
ence, and education are foreseen. For further in­
formation and experimental programs for use on 
your personal computer, see Artificial Intelligence, 
by Neil Graham, TAB Books, Inc., Blue Ridge 
Summit, PA 17214. 

FUTURISTIC APPLICATIONS 
THAT ARE NOT YET FEASIBLE 

However, not all applications suggested by the 
media are practical, and in some cases may not be 
possible to accomplish with current technology. 
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The examples of impractical applications described 
below will serve to define the limits of personal 
computer control/peripheral applications. 

Personal security system. By determining 
heights, weights, and diameters of all who come to 
your doorstep, your computer will be able to recog­
nize whether or not that person is an acquaintance 
(based on previously stored information). 

The problems associated with this application 
are obvious; the equipment to determine heights 
and diameters of a person in motion would be dif­
ficult to interface with the computer, and no pur­
pose is given for spending hundreds of dollars to 
accomplish such a feat. 

Robot maid. Some authors have claimed that 
domestic androids will be available within a few 
years to do such chores as vacuuming a home, 
walking the dog, washing dishes, preparing food, 
and so on and will have the capability of carrying on 
a natural conversation with the owner. 

Although several robots are commercially 
available for home use, the application of these as 
useful household servants has not passed the point 
of tedious control of their every movement by hu­
mans. Some robots are available with sensors that 
enable them to avoid collisions with people and 
objects such as furniture. These robots can even 
vacuum a floor in a semirandom fashion, but further 
applications are limited by inadequate mechanics 
and the problem computers have in recognizing 
"universals." Dennis Gabor described this problem 
in his book Innovations. 

"One can say that it is incomparably easier to 
design a computer for solving a wave equation be­
yond the reach of the best analyst than to design one 
that will pick up and empty ashtrays, because 
ashtrays come in so many shapes." 

Presumably, the use of the television camera 
is the only way to give a robot "sight." Computer 
analysis of the thousands of individual pixels, or 
dots, in a television picture to determine what ob­
jects are in the picture is not yet practical for per­
sonal computers. 

The problems of speech input are also numer­
ous. A very large memory capacity and a high pro­
cessing speed are necessary for "understanding" 
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anything even approaching normal conversation. 
However, hobbyists show considerable inter­

est in robotics, and over the next few years they 
will produce increasingly sophisticated robots. 

Controlling an automobile. The problems 
associated with the computerized control (driving) 
of an automobile are much the same as those as­
sociated with the control of domestic androids. 

NETWORKING 
The world is your neighbor via your mi­

crocomputer. Within the past few years there has 
been a tremendous growth in networking, the con­
nection of computers to other computers through 
the use of modems and phone lines. Many experts 
predict that networking will be one of the primary 
uses of personal computers in the future. 

What services are available from networks, 
now and in the near future? One important applica­
tion will be the creation of an electronic banking 
system. With this system, you will be able to make 
and receive payments via your home computer ter­
minal, which would be the main computer system in 
your bank or supermarket. The so-called cashless 
society will become a reality. 

Another important aspect of networking is that 
you will have access to vast amounts of information 
instantly-everything from stock market quota­
tions to major newswires to journal and encyc­
lopedia articles. You will also be able to exchange 
information, programs, and other forms of electronic 
mail with one or all of the thousands of users on a 
typical network. The applications of networking ser­
vices for personal computer users is in its em­
bryonic stage, and many new applications are for­
thcoming. 

Modems 
Modems are electronic devices that allow 

communication between your computer and 
another computer. They translate the electronic 
signals from a computer into audio tones that may 
be sent through an ordinary phone line and translate 
the incoming audio signals into digital signals. The 
cost for a modem ranges from $50 to over $600 
depending upon its capabilities, but most personal 



computer users can find a modem to suit their needs 
for under $200. 

A direct-connect modem patches into your 
phone line directly and is the simplest to use. An 
acoustic-coupled modem which cradles an ordinary 
telephone handset, is often less reliable, but it has 
the advantage of being usable at public phones. If 
you're willing to spend extra, a direct-connect 
modem can be equipped with a feature that will 
answer the telephone automatically and can dial 
numbers stored in the computer and then initiate 
data transmission; these features are called auto­
answer and auto-dial. 

The other consideration in buying a modem is 
the speed at which it can send and receive data. The 
normal telephone line is capable of sending up to 
1200 bits of information per second, or 1200 baud. 
300 baud is most commonly used by computer hob­
byists, although higher speeds of data transmission 
can be had for a price. 

Terminal Programs 
As a final requirement, you must write or 

purchase software to communicate with the modem 
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and the outside world; the required software is 
commonly called a terminal or communications pro­
gram. Modems are often sold with these communi­
cation programs as a package designed for your 
brand of personal computer. This software will 
allow you to send messages or programs to the main 
network computer and display or store incoming 
data. Again, a wide price range exists, depending 
upon the capabilities you need; these factors should 
be reviewed with your salesman before purchase. 

Available Networks 
There are two principle networks of broad 

interest-CompuServe and The Source. Both of 
these services offer an extensive variety of infor­
mation sources, which are outlined below: 

COMPUSERVE INFORMATION 
SERVICE SUBJECT INDEX 

CompuServe 
5000 Arlington Centre Blvd. 
P.O. Box 20212 
Columbus, Ohio 43220 

Currency exchange Futures industry news 
Stocks Futures market prices 
Canning, home General news 
Car care '6tals news 
Cera, comparison Vlltalher 
Callie prices Commodore newal-• 
C.nlrol 'll'ade Bonk Commodore VIC (SIG) 
Changing pa••-•d Comm. lndu11ry Forum 
Changing terminal typo COmpuSerw command 
ChargM, monthly Comp.IJ.Storo 
Checking, banking computer, booka 
Child care Computer club news 
Chlldren, education Computers & Electronicl 
Children'• gamoa The Micro Advisor 
Cinema news Computer Magazine Indal 
Clor• School for Deal Computero & Electronic• 
Clao1Wlld Ado: ConcentNtlon game 
St. Louis Post-Dispatch Consumer Item• for ule 
Clothlng, feehlon Con1umer n••: 
Clothing, aport Software Cocoa•- Continuing education 

Afrlcan-har ASI Monitor Bu1lnn1 Information Wire ~new• Cooking (SIG) 
Agribuolnao1 College -• program EMI Flight Planning Bu1lneu ntlW&: Corporate news releaae 
Agricultural ._ NSW Aviation weather AP Viawdala Wire: Color computer (SIG) Copper luturea pricoe 
Air travel: Official Airline Gutde Business Wire Color graphics Copper news 
Forslwatld 11'...,I Club Peak Delay Guide C&nadian, U.S .. lnt'I Columbus area: Cotton futures prices 
Off1Cial Airline Guide Avlollon Ruloa & Reg CompuSoM! Banks Cotton news 
Pan Am Avlollon Sal8ty lnat MiddlesexDaoly Chamber of Commerce Court caaea, aircraft 
Travel Fax. 
Air 1r1 .. 1 delay1 

AVl-n(SIG) St. Louis Post·Dospotch Education Cron Aaaamblors 
Aviation -ha• Washington Post SIG Crulallne 

Aircraft Bocchu1 Dlla Servlcoa CB lntoroat Group Command level Current rates 
Alrilna guide S.nklng, electronic Cl Radio almulmtlon: Commentaries: Database. how to un 
Airport delay guide Banko: Access to lnYBSlment Database searches 
AmllaurRadlo Cemral Trade Bank Instructions Video dataFamlllae 
Anologloa IHI First Tennessee Bank Introduction CommodlUaa calandar Decwars game 
Annual-rta Huntington National Bank ca Soc!atv Commodities future Dacwara (SIG) 
Apple, pragromo for Shewmut Bank al Boston CEMSIG CommoctHlee glooaary DEFAl.J'S,Mltlng 
Apple UMfO Group a.uhlg•m• CPIM uwo group Commodity -· Service: Dapartmant of Stele 
Appllanco1 for aale Bl-ll(APwlre) Clmeroa IDr aalo Agricultural news Dl1karea 
-(SIG) Biiie CompuServa Cenadlan: Commodity prices Oocument dellwry 
ArtGollery -prl- BuaineSB news Economic news Document retrleval 
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Documentation ordering For Salo: Netwonh What's new in Eng-Technical database 
Dreas Bulletin Board HomeHr1lce1 MlcroQuote Environmental database 
Drug a Clothing, sport Horticulture MlcroBOlt (SIG) Programmer's SIG 
Drugs, medicine Consumer goods HouM plants Mlddl- Dally Newa Programming area 
EMI Flight Plana Fonran (XF4) -rd Sama Books Ml.,..Equlp. Programming languages 
Earnlng1 forecasts Funda Management Humor, utlre Money market Programs for sale 
Economic news Fur Trader game Huntington, bank Monay supply Programs from users 
Editorials: Future1 lnduatry newa Huabandry Monthly charges Programs, medlcal 
Washington Post Futurea prices IBM-PC (SIG) Mongage budgeting Publlc acce11 
Education: Games, computer: IDS Movie reviews: Quick Quote 
Academic Encyclopedia Adventure IRA CompuServe RCA Newsletter 
Clari<e School for Daaf Astrology lmmlgratton Hollywood Hotline RCA (SIG) 
The College Board Backgammon In-: Multlple Choice, the Radio: 
The Multiple Choice Bansh1. AAMSI joumals Music Amateur 
Education, famlly Biorhythms CompuServe Music Forum Old radio shows 
Educatlonal games: Blackjack Computer Periodical Mualc Information Service. Radio Shack computers 
Super Brain Challenge Bridge Stock Markel Muaua-Paacal (SIG) Ralnbo'a Revlewa 
Witty Write-Ins Chess Industries, farming Mutual Funds Rataa, CompuServe 
Educato(a (SIG) Civil War tntormatlon, music NASA Real estate. ada: 
Electronic banking Concentration lnlormatlon on Demand NIPSIG St l.Du1s Post-Dispatch 
Eleetronlc Bounce Back Decwars Information Retrlwal Ser NOAA weather Raclpao (SIG) 
Eloctronlc Haath Catalog Dice lnaurance: NTSB....,. (aviation) Recordkeaplng, home 
Electronic mall Ehza Dental NWS aviation (-her) Reference guide 
Electronic shopping Fantasy Disability NYSE p~cea (MQUOTE) Referral Service, law 
Ellza program Fastermind Employee Benefits Names of uaere Regulatory Attalre Prof 
EMAIL Football Health Natlonal IHUH (SIG) Reaervatlona, alrllne: 
Emergencies, auto Fur Trader Life. National Water Well Ann Firstworld Travel 
Emergencies, health Go~ Miscellaneous Nattonal Weather Servtce Resource, water 
Employao bonallta Gomoku Insurance, aircraft -•ta Revl8W'e, hardware 
Encyclopedia Hammurabi Intelligence 1011. -lta(SIG) Reviews, movie: 
Energy con1ervatlon: Hangman lntereatrate New product mM'I: CompuServe 
Gov't pubhcation Kesmai Investment news Popular Science Reviews, software: 
Popular Science Lunar Lander ln-mant -• •Views The Micro Advisor Popular Science 
Energy news Magic Cube solution lnwatmento: New Hrvlce1 The Micro Advisor 
Entertainment: Maze M<:roOuole Nawa,CB SAT teat lnlormatlon 
AP Viewdata Wire Mega wars In-ore Dlverolflecl Newal-ra: SIOS: 
CompuServe Mugwump Job, In the home AAMSI Communications AAMSI 
Hollywood Hothne New Adventure Jobi: Commodore ASCMD 
Environmental Forum Othello St. Louis Post-Dispatch RCA AVSIG 
Equipment, mining Real-Time Star Trek Jumbled -rda - Tandy Arcade 
European weather Roulette Kamal -•paparo Atari 
Executive. termlnal Scott Adams Kllllulldlng Node locatlone Authofs. 
Expert, mualc Scramble LDOS(SIG) North American weethar CBIG 
FAA reports Space War Language. on CompuServe: Norwegian Am. Cruises CEMSIG 
FAA rule change• Star Trek Bhas Notlcaa (Bullat) Commodore 
FOi Newallna Tnvia test Focel Nutrltlonal analyola Commodore Pet 
Facts, general Wumpus Fortran OKlevel Commodore 64 
Family budget Gamaa (SIG) Macro OTC drugs Commodore VIC 20 
Family Ille Oondoll'o R-"9 Pascal OTC prlcn (MQUOTE) Communications 
Family Mattera Forum Gardening Snobol Ottlclal Airline Gulde Cooks' Underground 
Fantasy gamo Goaollne, aavlng Legal Forum Ohio, banking CP1M Group 
Farming 0.nerol banking L.ogal laaun Ohio regional news Oecwars 
Faahlona 

Oodlvl ·-·-
Ubrary, etectronlc Ohio Scientific (SIG) Educators' 

Federal gov't newa: Gold: Unepnnter an Options, stock Environmental 
Associated Press News Future prices UquldGreen Orch-90 muolc (SIG) Family Matters 
Washington Post News Utarary (SIG) PGA Olllclal lbur Gulde Fire Net 
Feder11 publlcatlon1 Goll, Belmont GoH Aun Uveatock futurea PUG (Panasonic SIG) Food Buyline 
Fedwatch,_.letter Goll, Olllclol PGA lbur: u--pnces Pan Am Games 

-back, CompuSe"" Biographies Lobby Lettero Panasonic (SIG) Golf 
Fifth Awnue Sh- Player& MMS Flnanclal Analyala. Parenting • Family Life Good Earth 
FILOE ln1tructlon1 Statistics MNE1'11 (SIG) Paocal (SIG) Ham Net 
Finance Golf (SIG) Macro Pa11word, changes Hi-Tech 
Financial advice Qomolwgame Magazine, advertisers Puak Daisy Guido HUG (Heath) 
Financial aid, college OoodEanh(SIG) Magic Cuba solution Perlodlcal Gulde IBM·PC 
Flnanclal torecaat1 Grolnpnces Mainstreaming Personal computing LOOS TRS·BO 
Financial Information. Grains futures Maintenance equip Personal finance: Legal 
Financial lneuranca Grolle(1 Encyclopeclla Manuele, documentation Gov"t publications Literary 
Flnanclol nowo (AP) Ground water Manufacturer's newsletters Home Management MAUG (Apple) 
Flnanclal news, micros .... mmur11bl game Commodore Investors 01vers1f1ed Microsoft 
Financial planning HamNet (SIG) RCA Pereonallty profile MNET·11 
Flnanclal 1ervlce1 Handelman•• Athlatlc SUp Tandy Feta MNETBO TRS·BO 
Fire Fighters' (SIG). Handicapped, - Maps, road travel Piiot weather Music 
Fire prevention Hardware"""- Marine weather Plants Musus-Pascal 
Flraplacea, fir-. - Market prlcea Polltlca: Netwits 
First Aid HNHh and fltnaaa Market reaearch AP V1ewdata Wire NIPSIG 
First 'llinneaaee Bank Health Caro. Massachusetts, banking Middlesex Daily Orch-90 
Flratwortd 'lhlwl Club HNHhRaaourcea -lcal: Washington Post OSI 
Fltnna Heohh~ AAMSI Forum Popular Science Magazine: PowerSoft's XTRA·BO 
Flight operations Heath UHra' Group ASCMO Forum Automotive News Programmer's 
Flight plane Heathkit Catalog FOi Newsline New products PUG {Panasonic) 
Flowere, ordering Heinold CommodHlaa Medical newsletter Science & Techno!og~ RCA Group 
Focal. Halp Medlcal Recorde. Software reviews Space 
Food & Drug Aclmln Help (documentation) Medicine, consumer Pork prices Sports 
Food Buyllno (SIG). Hl'lllch Forum Metals futures prices Porttollo valuation Tetecomm 
Food Information: ~(APwlre) Metals prices -rSoft·a XTRA-80 Travel 
FDA Hollywood HoUlna Micro Advisor, The Precloua metals TRS-80 color 
Food storage Horne banking Microcomputers: Precious metala newa TRS·BO Model 100 
For fitness Home finance Advice Prescriptions Veterinarians 
Freezing Homa management program•· Financial news Prime Interest Rates W:Jrk-at-Home 
Menus. Amortize a roan General Prlmetlma Radio Claaslca St. Louis Poat·Dlspatch 
Football (AP wlro) Celculate a raise RCA Profeaslonal: Sams, Howard Books 
Football game Checkbook balancer Tandy Agribusiness database Satire 
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Saving Account•. 
Scott Adamo' g1meo. 
Scramble game. 
Sacurttlee: 
Information 
Sall-employment 
Salf.Halth 
Sarvlceo lor tho DNI 
Shawmut, bank 
Shap-et·home 
Shopping: 

lporto nowo: 
GoK 
St. Louis Post·Dlspatcl 
Scores (AP) 
Sportaqulz 
Sparta (SIG) 
Spotlight Clere . 
llllnderd & Poore 
llllr'lhlkgeme 
811118 capll81 gemee 
1111-•toreela 

Publications of 
SAT test information 
Tiie Nlllonel Slllrtll 
Time uald 
TODAY. advertlHra 
hdlng, commodities 
'lhlvol: 

Poultry 
U.S. Oapertmant of Sl8ta 
U.S.-: 
Middlesex Daily 
St. Louis Post-Dispatch 
Wuhing1on Post 
Ueld cera, buying 
U..rdlrectory 
U.. lntonnatton 
"-oprogram1 

Extended forecasts 
N. American weather 
S. American weather 
Sports!Dracasls 
State forecasts 
Whel'oNow 
Whellprl-
Wlna guide 

Cars 
Musical 

-na Bu11neea lleporte 
ltockl, bonds: 

Deportment al Stata 
Firstwotld llavel Club 
Norwegian Am. Cruises 
Official Airline Guide 
Pan Am 
Travel Fax 

VIC 20 (BIO): 
-nlng 
Value Line Data­
Vogalablea 
-lnart1n1 Forum. 
Victory Gordon 

Wire •rvlce new1: 
(-Al----·> 
Word proceaoora 
Wortc-at-Home (SIG) 
World nowo: 

Radio Shows. 
Shuttle, apace 
'Jilly 1111~•· 
Sliver lutul91 prl­
Sllver n•• 

MlcroCuote 
Quick Quote 
luger futuNI prtce1 
TMClorkldo 

ltavelVislon 
Wlrtdwide Exchanges 
'lhlwl,ebro.od: 

AP Viewdata Wire 
Associated Press 
W8sh1ngton Post 
Wortdwlda Exch1ngee 
Yechta 

Sid condHlon1 
Small buelnoee r9port1 
Smoking and health 
Snobol 

TllS-80 color (SIG) 
Tllll-80 computer• 
Tllll-80, MNET80 (SIG) 
Tllll-80 Modal 100 (SIG) 
Tllll-80, program• tor 
'lllndy Corp. newa 
'lllcllnlcelbookl 
'achnlcal researcn 
'llllaComm (SIG) 
'llllaphon11ccea1 
'llln-- banking 
lllrmlnal parameters 
'lllrmlnala-ra 
'lllrmlnll lypla 

Department of Slale 
Firstwarld Travel Club 
Norwegian Am. Cruises 
Official Airline Guide 
Pan Am 

Video Information 
Vlcleot9x,YIM1on 
YIDrEXUICUllve 
Ylowpolnt CompuServo 
Want Ida (Bullet) 
Wargemos: 

Alooc- PNI• - Acceu 
Flnanclal wire: 

SOFTEX 
- .. Authors' SIG 
-re Elo:hengo 
-re ... 1-: 
Popular Scianca 
The Micro Advisor 
South Amortce -r 
Spece(SIG) 
5-tel lntorell Groupe: 
Acceaa to 
Commercial 
Descriptions al 
General 
Hardware 191ated l­Saltware191atad 
Sport.-

'llllta, children 
'111111, Interactive 
'111118,SAT 
'llllltldHora. 
Tiie College Board: 
Adult education 
Choosing a college 
Financial aid 

THE SOURCE 

li'avel Fax 
"ll'avel, advlaorlee 
lhlvel, alrllne guide 
'lhlwlFu 
'lhlwl(SIG) 
1l1voler, airport guide 
'lhlwlVlolon 
'lhleeury blll1, yield• 
1Hvle: 
Kids 
MOVie 
Radio 
Unlimited test 
UCSD Pucel Group 
USDAGradee 
USDA llondardo: 
Meat 

Decwars 
Magawars 
Speca war 
W11hlngton, D.C. area: 
Middlesex Daily 
St. Louis Post-Dispatch 
Wuhington Post· 
Wuhlngton Paet 
water, ground 
Waterl.lno 
WH!her: 
AP Viewdata Wire 
African weather 
Asian 'WB&ther 
.Aviation weather 
European ~lher 

(800) 336-3366 

Middlesex Daily News 
St Louis Post·Dispatch 
WBshington Post 
Sporll: 
Middlaaex Daily News 
St. Louis Post-Dispatch 
Wsshington Post 
U.S. Nowa: 
Middlaaex Daily Nows 
St. Louis Post-Dispatch 
Washington Post 
Waohlngton Nowa: 
Middlesex Daily News 
St. Louis Post-Dispatch 
Wuhing1on Post 
World-: 
Middlesex Dally News 
SI. Louis Post-Dispatch 
W&shington Post. 

Source Telecomputing Corporation 
The Reader's Digest Association, Inc. 
1616 Anderson Road 

(800) 572-2070 (in Virginia) 
(703) 734-7500 (outside the U.S.) 

McLean, Virginia 22102 

ADVANCED APPLICATIONS & PROGRAMS 
ADVICE COLUMN 
AIRSCHEDULES 

Domestic 
lntemallonll 
lnter-Oly 

ASTROLOGY LIBRARY 
AWARE FINANCIAL SERVICE GLOSSARY 
BARTER· TRADE NElWORK 
BUSINESS & FINANCE 

Analysis Programming 
Annutties Analysis 
Aware Financial Service 
Spraadsheet 

PURCHASE VS. PRODUCTION COMPARISON 
BUSINESS PROGRAMS 

complete Listing 
Amortize- of Loans 
Amortization of Loan UNK Term 
Annuity Debi Plymanl 
Balancing Chec-
Capital. Cost of Equity 
Ceshflovi, Preaant Valua 
commission. Sain Report 
Depreciation Schedule 
Equipment. Lease vs. Purchase 
Equity Capital. COSI of 
lnter·lndUSby Flow of Goods & services 
Interest. Bonds 
Interest. Loans 
Sales Commission Report 

CALCULATOR 
CAREER NElWORK 
CLASSIFIED ADS 
COMMODORE BUSINESS MAC'-llNES 
COMMUNICATIONS 

CHAT 
Chat (live conversation with other subscribers! 

TELECONFERENCING 
SOURCEMAIL 

To Check Mailbox 

Abbreviated listing 

To Read Letters 
To Scan Correspondence 
To Sand a Letter 
General Information 
Commands in Mail 
Cross-Referenced Names 
Operation of SourceMail 
Timed-Mail Delivery 
To Sand a MAILGRAM 

MISCELLANEOUS COMMUNICATION SERVICES 
Contents of THE SOURCE 
Personal Appaintment Schedule 
THE SOURCE Announcements 
THE SOURCE Toll Charges 
Suggestions for THE SOURCE 
Subscribers Currently On-Line 
lYMNET/TELENET Access Numbers 
Subscriber Directory 5ervlces 
The Common-Interest Directory 

To Add Your Name and Number 
CONSUMER INFORMATION 
DINING OUT; WASHINGTON, D.C. 

NEW YORK CITY 
CONTINENTAL U.S. & CANADA 

DISCOUNT SHOPPING SERVICE ICOMP.U·STORE) 
Instructions 
Overview 
Bargains (the monthly listing! 
Auctton 
Product and Manufacturer List 
Begin Shopping 

Covering the following product categories: 
Appliances Fine China 
Cameras Furniture 
cars Pianos and Organs 
Crystal Specially Hems 
Figurines Stereo & Audio 

EDUCATION 
ENERGY SAVING NEWS & TIPS 
FINANCIAL MARKETS 

Sterling 
Televisions 
Video Recorders 
Watches 

UNISTOX REPORT INDEXES 
Alphabetically 
By Time 
Dividends. Earnings 
Earnings Reports 
Exchange Rate 
Federal Land Bank Bonds 
Futuras, TruaauryBilla 
Futures & Options 
GIOSS1ry of Stock lnvestmanl Tarms 
Indexes. Stock Markel Dally Avgs 
Moody"s Index 
Standard & Poor's Index 

AMERICAN STOCK EXCHANGE 
Bonds 
Closings !All Stock Exchanges) 
Ten Most Active 
Weekly composite Prices 
Weekend Bond Prices 

BONDS 
AMEX Daily Listing 
Bond Yield COmputations 
Bond Price. Accrued Interest 

computations 
Federal Land Bank. Daily 
NYSE Daily Listing 
Treasury OTC. Daily 
World Bank, OTC. Daily 
Treasury OTC. Weekend 
Weekend Listings 
Commodities 

METALS 
MetaisNews 
Gold News 
Gold Spot Prices 
NY /Chicago Mk! Prices 
NY/London Mkt Prices 
Platinum 
Sliver Co1118 
Sliver Prices 
Sliver News 
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MONEY MARKET NEWS AND COMMENTS 
Allemoan Lead 
Futures. 
Markets at a Glance 
Night lead 
Noon Lead 
NYSE Trends 
Opening Lead 
Stock Plllaa 
Whal the Markat Did 

FINANCIAL MODELING 
FOR BUSINESS PLANNING 

FINANCIAL NEWS 
GAMES 

Adllenlure 
Backgammon 
Blackdragon 
CanlB 

BlackJack 

Patrol Streets (game} 
Poster 
Puzzles 
RuteSUmerla 
Score four 
Sinners 
Slalom 
Slot Machine 
Sonnala 
Statistics 
Siar-Trek 
Super Adventure 
Target Practice 
Tic Tac Toe 

Taro 
Tricks 
Vegas 
WumpusHunt 

INFORMATION ON DEMAND 

Creating - Flies 
-Stock Analysfs and Tables'"' 

MEDICAL ADVICE 
MENU TO MANY DATA BASES ON THE SOURCE 
MOVIE REVIEWS BY JAY A. BROWN 
NEWS 
FERSONALCALENDAR & NOTEBOOK 
PERSONAL FINANCE 
POLITICAL ACTION REPORT 
PORTFOLIO MANAGEMENT 
PROFESSIONAL BOOK CENTER 
PUBLISHERS WEEKLY 

BESTSELLERS LIST 
RADIO PROGRAMS TO ORDER 
RAYLUX FINANCIAL SERVICES 
SCIENCE & ENGINEERING 
SELF-FERCEPTION 
SMITHSONIAN EXHIBITS 

SUper Blackjack 
Bridge 
Pokar 
Tricks 

INFORMATION ON UPDATES TO THE SOURCE 
MANAGEMENT CONTENTS 

AND TOURING EXHIBITS 
SPECIAL APPLICATIONS 
STUDENT AID 
TAXES -c-.. 

Chess 
Children's Programs 
Civil war 
Craps 
Draw 
Fanner 
Fllllnl..ettars 
F-11 
Goff 
Govern SUmerla 
Guess CompUler's Number 
Hangman 
HD188Race 
I-Ching 
IQ Test 
Lile 
Lunar Landing 
Market A Product 
Mastermind 
Maze Geners­
Mlnd Reading 
NIM 

Overview 
Instructions 
The List of Jaurnala 

On Iha lolloWing Journals: 
Al:rosstllallolud 
AdmlnlstraliYe Management 
American Demographics 
TheBankar 
B-and SOClety­
Buslnass-
Cash Flow Magazine 
Dun's Review 
Federal Reserve Bulletin 
Financial Execullve 
Forbes 
Fortuna 
Fulurlat 
HsMUd Buslnass -

MEDIA GENERAL STOCK ANALYSES 
Overview 
Instructions 
categories of Stock Comparison 
DellnHions of Dal& Items 
Industry Groups Numbers List 

Local networks. A comprehensive listing of 
local networks or "bulletin board systems" (BBS), 
the computer era's answer to old-fashioned 
corkboards, for personal computerists follows. To 
post a notice, you dial the service and add your 
message to a list of notices that will appear on your 
screen. If any message interests you, you can 
reply-on your computer, of course. Usually, your 
only cost is the phone charges. 

The codes printed next to each BBS phone 
number are explained here: 

*24 denotes 24-hour 
operation 

#1 denotes original system 
of that type 

-rb denotes call, let ring 
once and call back 

-so sexually oriented 
messages 

-rl religious orientation 
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new system or new number 
for existing system 

INC 
lnotitutlonal Investor 
Journal ofRetallhig 
Madlcal Economics 
Mergers & Acqulaltlons 
Monthly Labor Review 
Olllca, The 
Pl8ctical Accounlant 
Sloan Managamant Review 
TlllC88 
Venture 
Vital Speeches 
Wharton Magazine 

Celcula- of Income Slatement 
Computing TlllC88 
Contributions 
Credila 
Debla 
Deductions 
Dependenla 
Depreciation Schedule 
Donations 
Expenses 
Income Slatemant. Pro Forms 
Income Tax 
Taxes 

TRAVEL CLUB 

UNISTOX 
UNITED PRESS 

INTERNATIONAL (UPI! 
USER PUBLISHING 
VOICEGRAM 
WEATHER 
WINE 
WISDOM OF THE AGES 

1 Supports V ADIC 1200 baud 
operation 

& Supports 212A 1200 baud 
operation 

Start dialing and explore! 

ABBS Apple-Mate, New York, NY ............................ (201} S64·5345 
ABBS CCNJ, Pompton Plains, NJ ........•.................... (201} S35-722S 
ABBS Livingston, NJ ........................................ (201} 994-9620"24 
A-C-C-E-S-S Wyckoff, NJ •••..........•••.............•...... (201} S91-7441"24 
Aphrodite·E ................................................. (201) 790-5910-so 
CONFERENCE-TREE 1. Flagship, Denville, NJ ................ (201)627-5151"24 
DIAL-YOUR-MATCH #14 ................................... (201} 272-3686-so 
FORUM-SO Linden. NJ ...................................... (201} 4S6-2956"24 
FORUM-SO Monmouth. Brielle, NJ ••.••.••••••.•••.••••...••• (201)528-6623°24 
New Jersey TELECOM ................................... #1(201)635-0705"24 
PHOTO-so, Haledon, NJ ..................................... (201) 790-6795 
PMS· Rutgers Univ. Microlab, Piscataway, NJ ••.•.•••••••••••• (201)932-3SS7 
PMS - Shrewsbury, NJ ....................................... (201) 747-6768 
RATS 1, NJ #1 ........................................... #1(201) 887-SS74 
RCP/M MCBBS Ken StritzeL Flanders, NJ •....•......••.•.... (201) 584-9227"24 
RCP/M RBBA Cranford, NJ .................................. (201) 272-1S74 
RCP/M RBBA Ocean, NJ .••••....•...••.••.......•.•......• &(201) 775-S705 
RCP/M RBBS Paul Bogdanovich, NJ •.•........•.••••••••••••• (201) 747-7301 
PCP/M RBBT New Brunswick, NJ ........................ : .. . (201) 932-3879"24 
ARMUDIC Washington. DC .............................. #1(202) 276-8342 
PSBBS Washington, DC ..................................... (202) 337-4694"24 
BULLET-So Danbury, CT ................................. #1(2GJ) 744-4644 
BULLET-so Seymour. CT .................................... (203) S88-7952 
Telcom 7 New Fairfield, CT .................................. (203} 746-5763°24 
FORUM-so Montgomery, AL ................................ (205) 272-5069 
RCP/M RBBA Huntsville, AL ................................ (205) S95-6749-rb 
ABBS Apple Crate L Seattle, WA ............................. (206) 935-9119 
A-C-C-E-S-S Olympia, WA .................................. (206) S66-9043"24 
Dial-Your-Match #16 ........................................ (206) 256-6624-so 
FORUM-80 Seattle, WA ..................................... (206) 723 3282 
JCTS Redmond, WA ••••••••••••••••..•••.••••.••••••••••••.• (206) SS3-0403"24 



MSG-80 Everett, WA •••••••••.•••.••.•.•••.••.•.....•••.•..• (206) 334-7394 
Mail Board-82 Seattle, WA ••.••••••••.•••••..••••••.••••..... (206) 527.os97•24 
Mini-Bin Seattle, WA •••.••••••.••••..••••••.••••••••....•••• (206) 762-5141•24 
PMS - Software Unltd, Kenmore, WA ••••••....•.•••••••••.•• (206) 486-2368.24 
RCP/M RBBS Yelm. WA •••••.•••••••...•••••••••...••••••.•• (206) 458-3086-rb 
Seacomm-80 Seatde, WA ••••.•••.•.•.•••.•••••••.......•.••• (206) 763-8879•24 
DIAL-YOUR-MATCH #26, Oovis, CA •...••.•.•....••••••.•• (209) 298-1328-so 
ABBS (1) Queens. NY •••••••••••••••••••••...•.••••••••.•.•• (212) 896.0519 
Bronx BBS, NY •••••..••••••••••••••.•••.••••.•..••••••...•• (212) 933-9459 
BULLET-so New York, NY ••••••••••..••••....•.•.••••••..•. (212) 740-5680°24 
COMM-so Qu .. ns, NY ••••••••••••.•••••.•••••••••••••.•••• (212) 997.3392•24 
CONNECTION-so Woodhaven, NY •...••.....•...•••••••...• (212) 441-3755•24 
Leigh's Computer World, NY, NY ••••.•••••..•... (7PMJ •.••• 1(212) 879-<1257 
NET-WORKS New York. NY •••••.•.••.•••.••.•...•.•••••••• (212) 410.0949 
Nybbles-80 NY ••.••••••••••••••••••••••••.•.••••••.•••..•••. (212) 626.0375 
Pat-100 System New York. NY ••••••.•••••••••••••.•....••••• (212) 991-1664•24 
0 PEOPLE-UNK0 ••••••••••••••••••••••••••••••••••••••••• #1!(212) 877-no3•24 
PMS - McGraw-Hill Books, New York. NY •..••••.•••••••.•••• (212) 997-2488 
STUART-200 BBA Howard Beach, NY •••••••••••••••••••••.•• (212) 835-5962•24 
TCBBS AstroCom. New York, NY ••••.••••••.•••••••••••.• #1!(212) 799-4649. 
TCBBS B.A.M.S. New York. NY ............................. (212) 362-1040•24 
TCBBS Leigh's Computer World, NY ••••••••••••••••••••.•••• (212) 897-7698 
vrucs NY, NY (VIC-20) ................................. #1(212) 534.3149•24 
All Night BBS ••••••••••••••••••••••••••••••••••••••••••••••• (213) 564-7636 
ABBs Computer Conspiracy, Santa Monica, CA ............... (213) 829-1140 
ABBS Pacific Palasacles, Los Angeles, CA •••••••••••••••••••••• (213) 459-<1400 
BBS B.R., Los Angele1, CA ••••••••••••••••••••••••••••••••••• (213)394-5950•24 
Computer Connection ••••••••••••••••••••••••••••••••••••••• (213) 657-1799 
CONFERENCE-TREE #4, Santa Monica, CA •••••••••••••••••• (213) 394 1505 
CONFERENCE-TREE Kelp Bed, Los Angele1, CA ••••.••••••••• (213) 372-4800 
Oatamate, Canoga Park. CA .............................. #1(213) 998-7992-<10 
DIAL-YOUR-MATCH #1 •••••••••••••••••••••••••••••••••••• (213) 842.J322-<IO 
DIAL-YOUR-MATCH #11 ••••••••••••••••••••••••••••••••••• (213) 242-1882-<IO 
DIAL-YOUR-MATCH #22 ••••••••••••••••••••••••••••••••••• (213) 990-<1830-<10 
DIAL-YOUR-MATCH 14 •••••••••••••••.•••••••••••••••••••• (213) 783-2305 .. o 
DIAL-YOUR-MATCH #9 .................................... (213) 345-1047-<IO 
Dragons Came System •••••••••••••.••. (pa11-DRACON) ••••• (213) 428-5206 
Electric Line Connection, Sherman Oaks, CA ••••••••.••••••••• (213) 789-9512 
Greene Machine Fricaoeed Chicken, Arcadia, CA ••••.•••••••••• (213) 445.J591"24 
Greene Machine, Los Alamitos, CA •.••••••.••••••••••••••••• 1(213) 431-1443 
Greene Machine, Temple City, CA •••••••.••.••••••••••••••• K213) 287-1363 
Klus• Computer •••••.•••.••••••••••••••••..••••••••••••• $&(213) 947-8128°24 
L.A. Interchange, Los Angele&, CA ••••••••.•..••••••..••.••••• (213) 631.Jl86°24 
Long Beach Community Computer ........................... (213) 591-7239°24 
NET-WORKS Coin Games, Los Angele1, CA .••••••.••••.••••• (213) 336-5535 
NET-WORKS Computer World, Los Angeles, CA ••••••••.••••• (213) 859.0894'24 
NET-WORKS Softworx, West Los Anseles, CA ............... (213) 473-2754 
Novation CO .. Los Angeles, CA .••••••••••••. [pass-CAT[ ..... (213) 881-6880 
Oracle North Hollywood, CA ................................ (213) 9S0-5643-<IO 
PASBBS Torrance, CA .................................... #1(213) 516 708 
PMS - Los Angeles, CA ...................................... (213) 334-7614°24 
PMS - O.A.C., Woodland Hills, CA .•.••••....••••••••••••.•.• (213) 1849•24 
RCP/M CBBS Paoadena, CA ................................. (213) 799-1632°24 
RCP/M RBBA BBA Valley •••••••••.••••••.••••••.•••••••••• 1(213) 360-5053 
RCPIM RBBA CRRN Ota Exch. Palos Verdes, CA. .......... $&(213) 541-2503°24 
RCP/M RBBS Sofwalre Store, Los Angeles, CA ••.•••••.••••••. (213) 296-5927°24 
ABBS Dallas Info Board ...................................... (214) 248-4539 
ABBS Teledunjon D, Dallas, TX •.••••••••••.•.•...••••.•••••• (214) 530.0S58 
ABBS Teledunjon DI, Dallas, TX .............................. (214) 960-7654 
ABBS The Moon. Dallas, TX ................................. (214) 931-3437°24 
BBS-so DAL TRUB, Dallas, TX •.••..•••••••••••••.•.•••..•.•• (214) 235-8784•24 
BULLET-80 Hawkins, TX •.•...•.••....•••....•...••••••••••• (214) 769-3036 
NET-WORKS Apple Grove, Dallas, TX ....................... (214) 644 5197 
NET-WORKS Apple Shack, Dallas, TX ........................ (214) 644 4781°24 
NET-WORKS Eclectic Computer, Dallas, TX .................. (214) 239 5842 
NET-WORKS Hacker-net, Dallas, TX ......................... (214) 824 7160 
NET-WORKS Winesap, Dallas, TX ........................... (214) 824 7455 
RCP/M CBBS Dallas, TX .................................... (214) 931-8274 
BULLET-80 Langhorne, PA .................................. (215) 364-21SO 
COMNET-so North Wales, PA ............................... (215) 855-3809 
Hermes-SO Allentown, PA ................................... (215) 434-3998 
Lehigh Press BB, PA ...................................... #1(215) 435-3388 
RCP/M RBBA Allentown, PA .............................. : .(215) 399.3937•24 
ABBS Akron Digital Croup, Akron. OH ....................... (216) 745.7955•24 
BBS Computer Applications Co .. Poland, OH .................. (216)757-3711 
BULLET-80 Che1terland, OH ................................ (216) 729-2769 
COMNET ·80 Akron. OH .................................. &(216) 645.0827°24 
FORUM-SO Cleveland, OH .••.•••••••••••••••••••.••..••.•• &(216) 486-4176 
INFOEX-so Akron, OH ..................................... 1(216) 724-2125°24 
PMS - Ma11illon, OH ........................................ (216) 832-8392•24 
PMS • RAUG, Akron. OH ••••••.•••••••••••••••••••••••••••• (216) 867-7463°24 
BULLET-so SpringReld, IL ................................... (217) 529-1113 
NET-WORKS C.A.M.S., Decatur, IL .......................... (217) 429-5541 
A-C-C-E-S·S Annapolis, MD ................................. (301) 267·7666•24 
ABBS Computer Cro11roads, Columbia, MO ••••..•.••.•..•••. (301) 730.0922 
ARMUDIC Computer Ase. Baltimore, MD ••••••••••.•.••••••• (301) 587-2132 
BBS IBM PC Beltsville, MD ................................. 1(301) 937-4339•24 
BBS IBM PC Betheoda, MD ................................. 1(301) 460.0538°24 

BBS IBM PC Caithenburg. MO .•••••••••••••••••••••••••••• 1(301) 251-<1293°24 
BBS IBM PC Rockbille, MD ••••••••••••••••••••••••••••••••• 1(301) 949-8848°24 
CBBS CPEUG/ICST Gaithersburg. MO ••••••••••••••••••••••• (301) 948-5717 
CONNECTION-BO Caithenburg. MO •••.•.••••...••••.•••.•• (301) 840-11588•24 
HEX Silver Spring. MD ••••••••.•••••••••••••.••••••••••••• 96(301) 593.7033•24 
NET-WORKS COMM Center, LaureL MO •••••••••••••••••••• (Jot) 953.J341 
PMS· Baltimore. MD ....................................... (301) 764-1995•2& 
PMS· Ellicott Qty, MD •••••••.••••••••••••••••••••••••••••• (301) &65.J176 
PMS • Plkesville, MO •••••••••••••••••••••••••••••.•••••••••• (301) 653.J413 
PS BBS Baltimore, MD •••••••••.••••••••••••••••••••••.•••••• (301) 99&.0399°2& 
RCP/M RBBA Bethesda, MO ••••••••••••••••••••••••••••••••• (3o1) 229.J196 
RCPIM RBBA LaureL MD ................................... (Jol) 953-3753°24 
Remote Northllar NASA. Greenbelt, MD ••••••••••••••••••••• (301) 344-9156 
ABBS Denver, CO .......................................... (303) 759·2625 
BBA IBM PC Denver, CO •••••••••••••••••••••••••••••••••• K303) 773·2699.2& 
CONNECTION-so Denver, CO ••••••••••••••••••••••.••••••• (303) 690-4566°24 
FORUM-so #2, Denver, CO ••••••••••••••••.•••••••••••••••• (303) 399-8858•24 
HBBS Denver, CO ••••••••••••••••••••••••••••••.••••••••••• (303) 343-8401•24 
RCP/M CUG-NOTE, Denver. CO •••••••••••••••••••••••••••• (303) 781-4937°2' 
RCP/M RBBS Arvada Elect. Colorado Spring•. co ............. (303) 634-11sa•24 
RCP/M RBBS Boulder, CO ••••••••••••••••.•••••••.•••••••••• (303) 499-9169 
Remote I:'!orthstar Denver. CO ••••••••••••••••••••••••••••••• (303) 4'4-7231 
NET-WORKS Charles-. WV •••••••••.••••••••••••••••••••• (304) 345-8280 
ABBS Byte Shop, Ft. Lauderdale, FL •••••••••••••••••••••••••• (305) 486·2983 
ABBT Byte Shop, MlamL FL ••••••••••••••••••••••••••••••••• (305) 261-3639 
ABBS West Palm Beach. FL •••••••••••••••••••••••••••••••••• (305) 848.J802 
AMIS APOGEE Miami, FL ••••••••••••••••••••••••••••••••••• (305) 238·1231-rb 
BBS Homestead, FL ......................................... (305) 248·1111 
CONNECTION-so Orlando FL ••••••••••••••••••••••••••••••• (305) 644-8327'24 
CONNECTION-so Winter Carden, FL •••••••••••••••••••••••• (305) 894·1886°24 
FORUM-so Ft. Lauderdale, FL •••••••••••••••••••••••••••••••• (305) 772-4444°24. 
Greene Machine Corsair, WPB, FL ••••••••••••••••••••••••••• 1(305) 968-8653 
Greene Machine, WPB, FL ................................... (305) 965-4388-<IO 
INFOEX-so West Palm Beach, FL ••••••••••••••••••••••••••••• (305) 683-6044•24 
MOUSE-NET Orlando, FL ••••.••.••••••••••••••••••••••••••• (305) 277-0473•24 

Micro-so Well Palm Beach, FL •••••••••••••••.••••••••••••••• (305) 686.J695 
NET-WORKS Big Apple, MiamL FL ••••••••.•.••••••••••••••• (305) 948-8000 
Penonal Msg. System-so Deerfield Bch, FL .•••••••••••••••• lc(3o5) 427-6300°24 
TRADE-so Ft. Lauderdale, FL ••••••••••••••••••••••••••••• #1(305) 525-1192 
PET BBS SE Wyoming PUC •••••••••••••••••••••••••••••••••• (307) 637-<!045•24 
ABBS Peoria, IL ............................................. (309) 692-<1502 
NET-WORKS MACIE, Calesburgh. IL •••••••••••.•••••••••••• (309) 3'2·7178 
RCP/M Cmeaeo, IL ••••••••••••••••••••••••••••••••••••••••• (309) 944-5455 
ABBS CODE, Glen Ellny IL •••••••••••••••••••••••••••••••••• (312) 537·7063°24 
ABBS Camemaster, Chicago, IL .............................. (312) 475-4884°24 
ABBS Dlini Microcomputer, Naperville, IL ••••••••••••••••••••• (312) 420-7995 
ABBS Rogers Park, Chicago, IL ••••••••••••••••••••••••••••••• (312) 973-2227 
AMIS Chicago, IL •••••••••••••.••..••••••.•••••••••••••••••• (312) 789.J610•24 
ANESSY Chicaso, IL ..................................... +1(312) 773.JJOS 
BBS IBM PC Modem Chicago, IL ............................ 1(312) 259-8086°24 
CBBS Chicago, IL •..••••..••••••••••••••••••••••.••••••.• #1(312) 545-11086'24 
MCMS C.A.M.S. Chicago, IL ............................. #1&(312) 927-1020•24 
MCMS L.A.M.S. Round Lake, IL ............................. (312) 740-9128 
MCMS Metro West Database, Chicago, IL ••.••.••.••••••••• &(312) 260-0640°24 
MCMS P.C.M.A. Wheaton. IL ••••••••••••.••.••••••••••••• !&(312) 462-7560•24 
MCMS WACO Hot Line, Schaumburg. IL ........... [pvt) ••••• (312)4374•24 
NET -WORKS Chipmunk. Hinsdale, IL •••..•••••••..•••••••••• (312) 323-3741°24 
NET-WORKS North Parks, Chicago, IL .•••••••...•••••••••••• (312) 745.0924 
NET-WORKS Pirate's Ship, Chicago, IL ....................... (312) 935.2933•2& 
PBBA Co-operative Comp Svc, Palatine, IL ••.•••.••••••••••••• (312) 359-9450•24 
PET BBA Commodore, Chicago, IL ........................... (312) 397.0871°24 
PMS • Chicago, IL ........................................... (312) 373 9057•24 
PMS· Downers Grove/SRT, Downers Grove, IL .•.••••••.•••• (312) 964-<1513 
PMS· l.A.C., Lake Forest, IL ................................. (312) 295-<1926°24 
RATS Homewood, IL ........................................ (312) 957-3924 
RCP/M A.B. Dick Co .. Niles, II ••.•.•.•.•.•••••••••••••••••• &(312) 647·7636•24 
RCP/M AIMS Hinsdale, IL ................................... (312) 789.0499•24 
RCP/M IBM PC, Niles, IL •...••••••.•••••.•••.•..••••••.•••• ,(312) 259-8086 
RCPIM Logan Square, Chicago, IL ••••••••••••••.••.•••••••••• (312) 252-2136 
RCPIM NEI, Chicago; IL .................................... ,(312)949-<1189 
RCP/M Palatine, IL ........................................ &(312) 359-soso•24 
Scream Machine .........................•................... (312) 680-9613-90 
ABBS Detroit, Ml ........................................... (313) 477-4471 
ABBS Michigan Apple-Fone, Southfield. Ml .•••••..••••••••.• .(313) 357-1422 
AMIS A.R.C.A.D.E. Sterling Heights, Ml •••••••••••.•••••••••• (313) 978-8087°24 
AMIS M.A.C.E. Detroit, Ml ............................... #1(313) 868-2064.24 
Apple-Gram ................................................ )313) 295.0783•24 
BBS Metro Detroit, Ml •..•.•••••••••••••......•.•••••••••.. 1(313) 455-4227-ao 
BULLET-80 Waterford, Ml ................................... (313) 683-5076•24 
COMNET -80 Mt. Clemens, Ml ............................. &(313) 465-9531 
Davy Jones Locket. .......................................... (313) 764·1837 
RCP/M Detroit, Ml ......• , ••.......•......••.•....•.•..••••• (313) 584·1044-rb 
RCP/M MCBBS Keith Petersen, Royal Oak, Ml ................ (313) 759-<1569-rb 
RCP/M MCBBS TCBBS Dearborn, Ml .....•...•..•.•••••••••• (313) 846-6127'24 
RCP/M RBBS Pontiac, Ml .................................... (313) 338·8575 
RCP/M RBBS SouthReld, Ml ................................. (313) 559-5326°24 
RCP/M RBBS Westland, Ml .................................. (313) 729·190S·rb 
Treasure Island ............................................. (313) 547.7903 
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Twilight Phone ••••••••••.••••••••••••.•....•...•..•••..••••• (313)775-1649•24 
Westside Download, Detroit, MI •••••••••••.•.•••••••••••.•••• (313) 533-0254 
ABBS Century Next Computers, St. Louis, MO ••••••••••••••• (314) 442-6502 
ABBS St. Louis, MO ••••••••••••••••••••••••••••••••••••••••• (314) 838-7784.24 
Midwest, St. Louis, MO •••••••••••••••••••••••.••••••••••••• (314) 227-4312-so 
NET-WORKS Computer Station. St. Louis, MO ••••••••••••••• (314) 432-7120 
PET BBS Commodore Comm., Lake St. Louis, MO •••••••••••• (314) 625-4576.24 
Greene Machine, Rome, NY •••••••••••..••.•••.•.••••••••••• !(315) 337-7720 
FORUM-80 Wichita, KA ••••••••••••••••••••.•••••••••••••• &(316) 682-2113•24 
NET-WORKS Greenfield. IN ••••••••••••••••••••••••••••••••• (317) 326-3833•24 
ONLINE Indianapolis, IN. [ID#-GUES, pswd-paH] ••••.••••••••• (317) 787-9881•24 
PET BBA AVC Comllne, Indianapolis, IN ••••••••••••.••.•••••. (317) 255.5435•24 
PMS - Indianapolis, IN ....................................... (317)787-5486•24 
FORUM-80 Shreveport, LA .................................. (318) 631-7107•24 
ABBS Apple-Med, Iowa City, IA ••••••••••••••••...••••••••• :.(319) 353-6528 
CBBS Cedar Rapids, IA •••••••••••••••••••••••••••••.•••••••. (319) 364-0811 
NET-WORKS Computer City, Providence, RI ••••.•••••••••••• (401) 331-8450•24 
ABBS Omaha, NE ........................................... (402) 339-7809 
DIAL-YOUR-MATCH #23, Omaha, NE •••.••••••••••••••••••• (402) 571-8942-so 
TRADE-BO Omaha, NE •••••••••••••••••••••••••••••••••••••• (402) 292-6184 
Leth bridge Gaming system, Lethbridge, Alta ••.•••••..•••••••• (403) 320-6923 
RCP/M RBBS Computron, Edmonton. Alta., Canada ••••••••••• (403) 482-6854.24 
RCP/M RBBS Edmonton. Alberta, Canada •••••••.••••••.•••• &;(403) 454-6093•24 
ABBS #X, Atlanta, GA •••.•••••••••.••••••••••••••••••••••••• (404) 256-1549 
ABBS AGS, Atlanta, GA ..................................... (404) 733-346r24 
ABBS Baileys Computer Store, Augusta, GA ••.••••••••••••••. (404) 790-8614 
BBS IBM Hostcomm Atlanta, GA ............................ 1(4041 252-4146 
BBS IBM PC Atlanta, GA ................................... 1(404) 252-9438•24 
BBS IBM PC Atlanta, GA ................................... 1(404) 294-6879 
BULLET-80 Fayetteville, GA ................................. (4041461-9686 
CBBS Atlanta, GA •••••••••••••••••••••••••••••••••••••••••• (404) 394-4220'24 
Remote Northstar Atlanta, GA •••••••••••••.••••••••.••••• #1(404) 926-431&•24 
Telemassage-80, Altanta, GA ................................. (404) 962-o616 
HBBS Oklahoma City, OK •••••••••••••.••••••••••••••••••••• (405) 848-9329•24 
BBS IBM PC·BWlng, MT ..................................... (406) 656-9624 
AMIS GRAFEX Cupertino, CA ............................... (408) 253-5216 
AMIS IBBBS San Jose, CA ................................... (408) 298~30 
AMIS T.A.B.B.S., Sunnyvale, CA ••••••••••••••••••••••••••••• (408) 942-6975 
BULLET-BO San Jose. CA .................................... (408) 241-0769 
NET-WORKS Computer Emprlum. San Jose, CA •••••••••••••• (408) 227-0227 
PMS - CampbelL CA •••••••••••••••••••••••••••••••••••••••• (408) 370-o873•24 
PMS - Santa Cruz, Aptos, CA •••••••••••••••••••••••••••••••• (408) 688-9629•24 
RCP/M Collossal Oxgate, San Jose, CA ••••••••••••••••••••••• (408) 263-2588 
RCP/M RBBS DataTech 004, Sunnyvale, CA •••••••••••••••••• (408) 732-2433' 
RCP/M RBBS San JOlf Exgate, San Jose, CA •••••••••••••••••• (408) 287-5901 •24 
RCP/M Siiicon Valley, CA ••••••••••••••••••••••••••••••••••• (408) 246-5014•24 
1 (Westem Massachusetts) ••••••••••••••••••••••••••••••••••• (413) 637-3515 
CBBS PACC, Pittsburgh, PA ................................. (412) 822-7176•24 
ABBS Colortron Computer. WI ............................... (414)637-9990•24 
Big Top Games System. Milwaukee. WI •...••••••••••••••••••• (414) 259-9475 
CBBS MAUDE Miiwaukee, WI •••••••••••••.••••••••••••••••• (U4)241-8364•24 
RCP/M RBBS Mike's, Milwaukee, WI •••••••••••••••••••••••• !(414) 647-0903 
TBl!S Canopus, Milwaukee, WI •••••••••••••••••••••••••••••• 1(414) 2&1-0545•24 
Vanmll, Miiwaukee, WI ••••••••••••••••••••••••••••••••••••• 1(414) 271-75B0•24 
ABBS Computerlancl, Fremont, CA ••••••••••••••••••••••••••• (415) 794-9314 
ABBS Hayward, CA ••••••••••••••••••••••••.•••••••••••••••• (415) 881-5662 
ABBS PCnet, San Francisco, CA .............................. (415) 863-4703•21 
ABBS South of Market, San Francisco, CA •••••••••••••••••••• (415) 469-8111-so 
BBS Living Videotext, Menlo Park, CA •••••••••••••••••••••••• (415) 327-8876•24 
Blue BOSS IBM PC, Berkeley, CA ............................ (415) 845-9462•24 
CBBS Lambda, Berkeley, CA ••••••.•••••••••••••••••••••••••• (415) 658-2919-so 
CBBS Promima, Berkeley, CA ................................ (415) 357-1130 
CONFERENCE-TREE #3, Hayward, CA ...................... (415) 538-35BO 
CONNECTION-BO Fremont CA ••••.•••••••••••••••••••••••• (415) 651-4147•24 
DIAL-YOUR-MATCH #17 ................................... (415) 991-4911 
Drummer ••••••••••••••••••••••••••••••••••••••••••••••••••• (415) 552-7671-so 
PMS - Pleasanton, CA ....................................... (415) 462-1419•24 
PMS - Portola Valley, CA ••.••••••••••••••••.•.•••.•••••.•••. (415) 851-3453•24 
RCP/M RBBS Data Tech 001, San Carlos, CA •••••••••••• #1$&(415) 595-054r24 
RCP/M RBBS DataTech 006, San Francisco, CA ••••••••••••••• (415) 563-4953 
RCP/M RBBS Larkspur, CA ••••.•••••••••.••••••••••••••••••• (415) 461·7726.24 
RCP/M RBBS Marin County, CA ............................. (415) 383-0473.24 
RCP/M RBBS Picone! Oxgate, Mountain View, CA ••••••••.••• (415) 965-4097•24 
Sunrise System Oakland, CA ••••••••••••••••.••••.•••••.••••. (415) 452-0350 
System/80 San Leandro, CA ••.••••.•••••••••••••••••••••••••• (415) 895-0699 
BBS IBM Hostcomm Toronto, Ontario, CA .••••••••••••.•••• 1(416) 499-7023•24 
BBS NET Toronto, Ontario, CN •••.•.••••••••••••••••••.••••• (416) 445-6696•24 
KPri, Toronto, Ont., CN ••.•...•.••.••••.••••••••••••••••• #1(416) 624-543r24 
PET BBS TPUG, Toronto, Ontario. CN ....................... (416) 223-2625•24 
RPC/M HAPN Hamilton, Ontario, CN .••••••.•..••••••••••••• (416) 335-6620•24 
RCP/M Mississauga HUG, Toronto, Ont., CN •••.•••••••••• $&(416) 826·5394.24 
ABBS ABACUS II, Toledo, OH •••••••.••••••••••••••••••••••• (419) 865·1594 
ABBS Computer Store, Toledo, OH •••.•••.•.•...•••..••••••• (419) 531-3845 
CONNECTION-BO Little Rock, AS ••••••••.•.•..•....•••••••• (501) 372-0576 
PMS· Ft. Smith Comp. Club, Ft. Smith, AK .•......•.••••••••• (501) 646-0197 
CBBS NW, Portland, OR ••.••••••••••••••••.••.•••••.•••••••• (503) 646-5510•24 
OARCS Portland, Oregon ••••••••••••••••••••.•..•••.••••••• (503) 641-2798 
FORUM-BO Medford, OR •.••••••••••••••.••••••••••••••••••• (503) 535 6883•24 
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PMS· Computer Solutions, Eugene, OR •••••••••••••••••••••• (593) 689·2655'24 
PMS - Portland, OR .•••.....••...•.••..•••••••••••.•••••••• 1(503) 245-2536 
ABBS Baton Rouge, LA •.•.••••.••••.•••••••••••••••••••.•••• (504) 291-1360 
CBBS Baton Rouge, LA •.....••...•••••.••••••••.•••.....•••• (504) 273-3116•24 
NET-WORKS Crescent City, Baton Rouge, LA ••••••••••.••••• (504) 454-6688 
Baton Rouge Data System, Baton Rouge, LA ................ .. (504) 926..0181 
ABBS Electro-Mart, Spokane, WA ....•....••.•••••••••.••••.. (509) 534.2419•24 
ABBS Rob Roy Computer, Yakima, WA •.•.••••.•..••...•••••• (509) 575·7704 
CBBS Corpus Christi, TX ••••••••••••••••••••..••••••..•••••• (512) 855-1512 
CONFERENCE-TREE Victoria. TX ••••••••.••••••••••.••..••• (512) 578-5833 
FORUM-80 San Antonio, TX ................................ 1(512) 655-8143 
NET-WORKS Sparklin' City, Corpuo Christi, TX .............. (512) 882-6569 
Bathroom Wall BBS. San Antonio, TX .....••.•••••••.••.•.••• (512) 655-8143 
SATUG BBS. San Antonio, TX ............................... (512) 494-0285 
XBBS Hamilton, OH •••••••••••••.•••••.••••••••••••••••••••• (513) 863-7681•24 
NET-WORKS Dayton, OH ••••..........•.•.•••.•••••..•.•••. (513) 223-3672 
PMS· Cincinnati, OH •..•••••••••••.•••••••••••••••••••••••• (513) 671-2753 
CONNECTION-BO Laval BELE, Laval, Quebec, CN •.•.•••••••. (514) 622-1274•24 
ONLINE Computerland, Montreal, Quebec, CN ............... (514) 931-045&•24 
NET-WORKS Computer Emporium, Des Moines, IA ••••••••••. (515) 279-8863 
ABBS Pirates Cove, Long Island, NY ••••.••••••••••••••••••••• (516) 698-4008 
CBBS LICA LIMBS, Long Island, NY ••••.•••••••••••••••••••• (516) 561-6590•24 
CBBS Long Island. NY •.••••••••••••••••••••.•••••••••••••••• (516) 334.3134•24 
CONNECTION-BO Centereach, NY •••••••••.....•••.•••••••• (516) 588-5836 
CONNECTION-BO Great Neck, NY •••••••••••••••••••••••••• (516) 9491 •24 
NET -WORKS Pirate's Trek .................................. (516) 627-9048 
Adventure BBS ••..••.•••••••••••••••••••••••••••••••••••••• (516) 621-9296 
CONNECTION-BO La~sing. Ml •••••••••••••••••••••••••••••• (517) 339·3367 
Capital City BBS, Albany, NY •••••••••••••••••••••••••••••••• (518) 346-3596•24 
Remote Apple Jackson. MS ................................... (601) 992·1918.24 
A-C·C·E·S-S Phoenix, AZ • . • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • #1(602) 996.9709•24 
A-C·C-E·S·S Phoenix, AZ •••••••••••.••••••••••••••••••••• &;(602) 957-442&•24 
A-C-C·E-S·S Phoenix, AZ •••••••••••••••••••••••••••••••••.• (602) 274-5964 
A-C·C·E·S-S Scotsdale.AZ ................................... (602) 998-9411 •24 
ABBS Phoenix [AZ .......................................... (602) 898-0891 
CBBS TSG, Tucson, AZ ..................................... (602) 746-3956•24 
FORUM-80 Sierra Vista, AZ ................................. (602) 458-3850"24 
BBS Apollo, Phoenix, AS •••.•••.••••••.••.• !(602) 246-1432'24 -----· 
CONNECTION-BO Peterborough, NH ........................ (603) 924·7920 
FORUM-80 Nashua, NH ••••••••••••••••••••••••••••••••••••• (603) 882·5041 
NET-WORKS Portsmouth. NH ••••••••.•.•••••••••••••••••••• (603) 436·3461 
Software Referral Service .................................... (603) 625-1919 
ABBS Vancouver, B.C. ....................................... (604) 437-7001 
CBBS Prince George, B.C., Canada •••..•.•••••••••••••••••••• (604) 562-9515 
RCP/M CBBS Frog Hollow, Vancouver, BC, CN ••••••••••••••• (604) 873-4007•24 
RCP/M Terry O'Brien, Vancouver. BC, Canada ••••••.••••••••• (604) 584-2543 
RCP/M SJBBS Johnson City, NY ••••••••••••••••••••••••••••• (607) 797-6416 
AMIS Magic Lantern, Madison, WI ••••••••••••••••••••••••••• (608) 251-8538 
BBS IBM PC Madison, WI .................................. 1(608) 262-4939•24 
RA TS Wenonah, NJ #2 ••••• , ................................ (609) 468-3844 
RATS Wenonah, NJ ......................................... (609) 468-5293 
ABBS Calvary Ml11ion Church, Mnpls, MN ••••••••••••••••••• (612) 471-0252-rl 
CONFERENCE-TREE Minneapolis, MN ••••••••••••••••••••••• (612) 854-9691 
MCMS NC Software, Minneapolis, MN ....................... (612) 533-1957~24 
PMS - Minneapolis, MN ........... : ......................... (612) 929-6699.24 
PMS - Twin Cities, Minneapolis, MN ••.••••••••••••••••••••• 1(612) 929-8966 
ABBS Compumart. Ottawa, Ontario, Canada •••••••••••••••••• (613) 725 2243 
BULLET-80 Ironton. OH ..................................... (614) 532-6920 
Applecr1ckers, Columbus, OH ................................ (614) 475-9791•24 
Ohio Valley BBS ............................................ (614) 423-4422 
RCP/M CBBS Columbus. OH ................................ (614) 272·2227°24 
ABBS Computer Room. Kalamazoo, Ml ....................... (616) 382-0101 
AMIS G.R.A.S.S. Grand Rapidt, Ml ........................... (616) 241-1971•24 
CONNECTIONS-BO W. Mich. Micro Group, MI ••••••••••••••• (616) 457·1840•24 
AMIS Starbase 12 Philadelphia, PA ........................... (617) 876-4885 
BULLET-BO'Boston. MA ................................... &(617) 266-7789•24 
CBBS Boston. MA ........................................... (617) 646-3610•24 
CBBS Lawrence General Hosplt1l, Boston, MA ................ (617) 683·2119 
OIAL·YOUR·MATCH 118 ................................... (617) 334-6369-so 
PMS ·Apple Guild, Weymouth, MA .......................... (617) 767-1303•24 
Computer City, Danvers, MA ................................ (617) 774-7516 
New England COmp. Soc., Maynard, MA ..................... (617) 897-0346 
RCP/M MCBBS Superbraln. Lexington, MA ................ $&(617i 862-o781•24 
Visiboarcl, Wellesley, MA ••••••••••••••••••••••••••••••••••• 1(617) 235-5082 
NET-WORKS Granite City, IL ............................... (618) 877·2904 
NET -WORKS W1rlixk's Castle St. Loulo, MO ••••••••••••••••• (618) 345-6638 
CONNECTION-BO Escondido, CA •••••••••••••••••••••••••••• (619) 746-6265 
ONLINE CDC. San Diego, CA ............................... (619) 452-6011 
ONLINE Saba, San Diego, CA •••••••••••••••••••••••••••••••• (619) 692·1961•24 
ONLINE Santee, CA ••••••••••• [ID#GUEST, pswd-PASSJ ..... (619) 561-1271•24 
PMS - Computer Merchant, San Diego, CA ................... (619) 582-9557 
PMS • Date( Systems Inc., San Diego, CA •••••••••••••••••••• 1(619) 271-8613•24 
RCP/M RBBS Sin Diego, CA ••.•.•.•.•••••••••••••••••••• $&(619) 273-4354•24 
PMS· El Cajon, CA ......................................... (619) 579-0553 
PMS • Lakeoide, CA (type PMS to activate) •••••••••••••••••••• (619) 561-7211•24 
PMS • Santee, CA ........................................ #1(619) 561-7277•24 
NET-WORKS Armadillo, ND ................................ (701) 746-4959 
FORUM-80 Las Vegas, NV ••••••••••••••••••••••••••••••••••• (702) 362-3609•24 



SIGNON Reno, NV .•.••••....•••...•...... Jpswd-FREEJ •.•.. (702) 826-7234 
ABBS Software Sorcery, Herndon. VA •••.••••• ,., •••.••••••.. (703) 471-0610 
BBS IBM Hostcomm Fairfax, VA ............................ !(703) 425-9452°24 
BBS IBM Hostcomm Fairfax. VA •..•...•••.•.....••••••••••• !(703) 591-5120•24 
BBS IBM Hostcomm Fairfax, VA ............................ !(703) 978--0921•24 
JIBS IBM Hostcomm Fairfax, VA ............................ !(703) 978-9592°24 
BBS IBM Hostcomm Springfield, VA ......................... !(703) 425-7229°24 
C•HUG Bulletin B.oard, Fairfax, VA ........................... (703) 360-3812°24 
Carrier 2 Alexandria, VA .................................... (703) 823-5210 
Potomac Micro Magic Inc .• Falls Church, VA ••.•••••••••••••.. (703) 379-0303.24 
RCP/M CBBS RLP, Maclean, VA ............................ (703) 524~2549°24 
Switchboard, Alexandria, VA .......... , ........... ,,, ........ (703) 765-2161°24 
TCUG BBS, Washington, DC ................................ (703) 836--0384°24 
RCP/M RBBS Napa Valley, CA ............................... (707) 253-152377 
Armadillo Media Services. Houston, TX .•..........•••••.••••• (713) 444-7098 
Compuque-80, Houston, TX .•..•........•.•. , , •• , , ...• , .•••. (713) 444-704!924 
PMBBS ..••.•.•.••.•.••.•..........•.•••.••••.••........•••. (713) 441-4032 
RCP/M RBBS Houston, TX .................................. (713) 497-5433 
Weekender, Houston, TX ............•..•.•.................• (713) 492-8700 
Zachary 0 Net, Houston, TX .................................. (713) 933.7353•24 
IDBN Info-Net, Costa Mesa, CA ............................. (714) 545.7359 
North Orange County Computer Club ........................ (714) 633-5240 
OCTUG Orange County, Garden Grove, CA .........•........ (714) 530-8226 
Orange County Ota Exchange, Garden Grove, CA ......••....• (714) 537-7931 
PIG-STY Costa Mesa, CA ................................... .(714) 545-4648 
RACS V Fullerton, CA ..................................... .(714) 524-1228 
RCPIM RBBS ANAHUG, Anaheim, CA ...................... .(714) 774-7860°24 
RCP/M RBBS GFRN Ota Exch. Garden Grove, CA ......... $&(714) 534-1547°24 
RCP/M RBBS Rochester NY ................................ .(716) 223-1100•24 
LITHOINET ................................................ (800) 831-6964 
ST80-CC Lance Micklus, Inc. Burlington, VT.#1 ............... (802) 862-7023•24 
Compusystems. Columbia, SC ................................ (503) 771~922 
NBBS Norfolk. VA .......................................... (804) 444-3392 
RCP/M RBBS Grafton, VA ................................... (804) 898-7493 
Remote Northstar Virginia Beach, VA .......................• (804) 340-5246 
Talk-80 ROBB, Portsmouth, VA .............................. (804) 484-9636 
RCP/M Net Simi Valley, CA ................................. (805) 527-9321 
Remote Northstar Santa Barbara, CA,.,.,,.,., ..... , ......... (805) 682-7876 
Remote Northstar Santa Barbara, CA ........................ :(805) 964-4115 
Alpha, Tampa, FL .•.........•.•. lacct#-ABCDOO, pwd-TRYIT](813) 251-4095°24 
Apollo's Chariot, Apollo, FL .................................. (813) 645-3669 
BSBB Tampa, FL ........................................... ,(813) 885-6187 
Bradley Computer BBS ...................................... (813) 734-7103 
Micro Informer .....................•.•..................... (813) 884-1506 
Remote Northstar Largo, FL .....•........................... (813) 535-9341•24 
TECOM-80 Tampa, FL ...................................... (813) 839-6746 
RCP/M CUG-NODE, PA State College ...................•... (814) 238-4857°24 
TRADE-80 Erie, PA ......................................... (814) 898-2952°~4 
PET BBS KCPUG. Kansas City, KS ............•.............. (816) 356-2382°24 
BBS Pensacola, FL ........................................... (904) 477-8783 
PMS - Anchorage, AK .................... , , , ................ (907) 344-8558 
DIAL-YOUR-MATCH •3 .................................... (912) 233--0863-so 
PMS - Apple Bits, Kansas City. MO ......................... !(913) 341-350?924 
PMS - Computer Connection Kansas City MO ............... !(913) 677-1299 
Experimental-so Kansas City, MO .•.......................... (913) 676-3613 
NET-WORKS 117 ........................................... (914) 725-4060 
NET-WORKS Pirate's Lodge ................................ .(914) 634-1268 
Nybbles-80 Elmsford, NY .................................... (914) 592-5385 
OSUNA Scarsdale, NY ....................................... (914) 725-4060 
RACS #3, Westchester, NY .................................. (914) 942-2638 
RCP/M RBBS Brewster, NY .................................. (914) 279-5693 
RCP/M RBBS Woodstock, NY ................................ (914) 679-8734°24 
RCP/M SJBBS Bearsville, NY ................................. (914) 679-6559-rb 
ST80-PBB Monroe Camera Shop, Monroe, NY ........••....•. (914) 782-7605 
RCP/M RBBS Comp. Tech. Assoc., El Paso, TX .•••......••••.. (915) 533-2202°24 
RCP/M RBBS El Paso, TX .................................... (915) 598-1668 
HBBS El Paso, TX ........................................... (915) 592-1910 
Aviators Bulletin BOard, Sacramento, CA ......•...••..••....• , (916) 393-4459 
RCP/M CBBS ............................................... (916) 483-8718°24 
BULLET-SO Tulsa, OK ....................................... (918) 749--0059°24 
CONNECTION-so Tulsa, OK ................................ (918) 747-1310•24 
DIAL-YOUR-MATCH #20 ................................... (919) 362--0676-50 
FORUM-80 HuU, England .................................... (011) 44 482 059169 
RCPIM RBBS Software Tools, Australia .........••.•••....... (02) 997-1836 
CBBS London. England (European standard) •......• ,,, .••.•... (044) 1 399-2136 

DATABASES 
Would you like to know about the latest ad­

vances that doctors have made against arthritis? Or 
find out how long it takes to fly to Chicago? What 
about the addresses of all your competitors' offices 
in California? To get the answers to these and other 

obscure questions, it's not necessary to live or 
work near a large reference library. 

All this information and more is available 
through computerized databases that are accessible 
through computers with modems, which allow 
communication across the country via phone lines. 
Indeed, just about everything that is available in 
print is also available on a database. There are now 
1300 public databases, available to anyone willing 
to pay to use them, and at least 6000 private 
databases maintained by colleges, trade associa­
tions, and companies. 

Most databases provide abstracts of materials 
that have already been published elsewhere, usu­
ally in a journal, magazine, newspaper, or confer­
ence proceeding. A few provide only citations, that 
is, the names of authors, the titles, and the publica­
tions in which the articles appeared. However, it 
has become increasingly popular for databases to 
contain the entire text of all articles. 

The greatest advantage to the use of 
databases, aside from their ready availability, is 
their indexing and cross-referencing features. 
These features enable you to conduct a rapid search 
through thousands of periodicals and other infor­
mation sources, spanning whatever years you 
specify, and give you the capability of finding an 
article based solely on the date of publication or the 
author's name. You can often search through "free 
text"-every word in an abstract or article-to de­
termine whether or not they contain the words you 
specify. These features provide information­
gathering capabilities transcending those possible 
or reasonable using a traditional approach. 

One disadvantage of databases is a lack of 
common indexing terms (each system has its 
idiosyncracies). Another disadvantage is that they 
may only be searched one at a time. 

For a comprehensive review of over 1000 
public database systems, consult the OMNI Online 
Database Directory, by Mike Edelhart and Owen 
Davies, MacMillian Publishing Co., 1983, and read 
the sampler of databases below. 

A Sampler of Information Utilities. 

BRS/ After Dark 
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BRS, 1200 Rt. 7, Latham, NY 12110; (800) 833-
4707. This service offers electronic mail, abstracts 
of books and magazine articles in science, finance, 
education, energy, and general reference. Hours: 6 
P.M. to midnight Monday through Friday, and all day 
Saturday and Sunday. Rates: $6 to $15 per hour, 
plus $50 subscription fee. 

CompuServe 
CompuServe, Consumer Information Service, 5000 
Arlington Center Blvd., P.O.Box 20212, Colum­
bus, Ohio 43220; (800) 848-8199 or (614) 457-0802 
in Ohio. This service offers hundreds of data bases 
for both the consumer and business markets, 
including news, entertainment, electronic mail, 
programming languages, and user groups. Hours: 
24 hours, 7 days. Rates $6 to $12. 50 per hour, plus a 
subscription fee of $19. 95 to $49. 95, depending on 
where purchased. 

Delphi 
General Videotex Corp., 3 Blackstone St., Cam­
bridge, MA 02139; (617) 491-3393. This 
consumer-oriented utility offers services and in­
formation similar to those offered by The Source 
and CompuServe. Hours: 24 hours, 7 days. Rates: 
$6 to $17 per hour, and a subscription fee of$49. 95. 

Dialog Information Retrieval Service 
Dialog Information Services, Inc., 3460 Hillview 
Ave., Palo Alto, CA 94304; (800) 227-1927, or 
(800) 982-5838. This service offers a large collec­
tion of databases about business, government, cur­
rent affairs, and the environment, among others. 
Hours: 22 hours, Monday through Saturday. Rates: 
$15 to $300 per hour, with no minimum. 

Dow Jones News/Retrieval 
Dow Jones and Company, P. 0. Box 300, Princeton, 
NJ 08540; (800) 257-5114. This business-oriented 
service provides detailed financial information, in­
cluding current and historical quotations from major 
stock exchanges, commodities prices, media gen­
eral reports, and financial disclosure details on 
thousands of American corporations. Hours: 22 
hours, 7 days. Rates: $6 to $72 per hour, plus 
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subscription fees ranging from a one-time $50 to 
$50 per month. 

ITT Dialcom 
ITT Dialcom Inc., 1109 Spring St., Silver Spring, 
MD 20910; (301) 588-1572. This service offers a 
variety of data bases with information about 
medicine, government, energy, and travel, as well 
as electronic mail. Hours: 24 hours, 7 days. Rates: 
$11 to $15 per hour, with a $100 per month 
minimum. 

Knowledge Index 
Dialog Information Services Inc., 3460 Hillview 
Ave., Palo Alto, CA 94304; (800) 528-6050, ext. 
415 or (800) 227-1927. This service offers a subset 
of Dialog's more consumer-oriented databases, in­
cluding business, engineering, psychology, 
magazines and computer information. Hours: 6 
P.M. to 5 A.M. Monday through Thursday; 6 P.M. to 
midnight Friday; 8 A. M. to midnight Saturday; and 3 
P.M. to midnight Sunday. Rates: $24 per hour, $35 
subscription fee. 

NewsNet 
NewsNet, 945 Haverford Rd., Bryn Mawr, PA 
19010; (800) 345-1301 or (215) 527-8030. This ser­
vice offers the full text of over 100 newsletters on a 
variety of subjects, plus electronic mail connections 
with the newsletter publishers. Hours: 24 hours, 7 
days. Rates: $18 to $24 per hour, with a $15 per 
month minimum. 

Nite-Line 
National Computer Network, 1929 Harlem Ave., 
Chicago, IL 60635; (312) 622-6666. This service 
offers financial and business databases. Hours: 24 
hours, 7 days a week. Rates: $9 to $20 per hour. 

Orbit Information Retrieval System 
SDC Information Services, 2500 Colorado Ave., 
Santa Monica, CA 90406; (800) 421-7229 or (800) 
352-6689. This service offers reference databases 
covering business, chemistry, engineering, elec­
tronics, and other fields. Hours: 22 hours, Monday 
through Friday. Rates: $40 to $125 per hour, with a 



start-up fee of $125 to $400, depending on the 
training requested. 

The Source 
Source Telecomputing Corp., 1616 Anderson 
Road, McLean, VA 22102; (800) 336-3366. This 

service is a large general-interest utility offering 
consumer information, electronic mail and con­
ferencing, programming languages, and other ser­
vices. Hours: 22 hours, 7 days. Rates: $5. 75 to 
$22. 75 per hour, plus a $100 subscription fee and a 
$10 per month minimum. 
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Utility Programs 
Although your computer system may not offer many 
of the useful features of larger systems, software 
can often be written to simulate many of these 
features. Such software is often referred to as utility 
programs. The category of utility programs also in­
cludes commonly-used routines or subprograms 
that can be incorporated in a larger program. 
Through the use of utility programs, your personal 
computer can emulate its big brothers. 

MULTIPURPOSE PROGRAMS 

Although some computer systems provide the 
features found below, others don't. The person who 
develops programs to perform these and other util­
ity functions will often have a readily salable pro­
duct. 

• Diagnostic programs: programs that test all of 
the statements and commands found in given 
BASIC are useful in determining whether or not 
BASIC has loaded properly for execution. Pro­
grams to test memory by filling and reading all 
locations are also helpful. 
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• Memory-map programs: a machine-language 
program to output a memory map would be valu­
able. 

• Menu selection programs: a machine-language 
routine to automatically find and execute any 
programs that are on line would make life easier 
for some operators. 

• Routines for improved data file handling for 
floppy disks or cassettes are needed for some 
computers. 

• Machine language programs that automatically 
convert one cassette/floppy disk standard to 
another are needed by a number of people. 

•Variable list programs: a program to output the 
current value and location for all variables used in 
a program would be useful in large-program de­
bugging. 

• Renumber or resequence programs: a program to 
remember the statements in an assembly lan­
guage program or BASIC program would be a 
convenient tool for programmers. 

• Base conversion programs: this kind of program 
is useful in assembly language programming. 



• BASIC patches that allow commands such as 
INKEY$ or GET, which permit program inputs 
without the pressing of the ENTER or RETURN 
key and can limit the time allowed for a response. 

• Vector graphic assembly language routines could 
be useful. 

• Cross-assemblers or conversion programs be­
tween languages such as BASIC, FORTRAN, 
and APL would be a boon for programmers. 

• Routines for handling fractions instead of deci­
mals for greater precision in certain applications 
could be created. 

• Specialized compilers for BASIC: although writ­
ing a complete BASIC compiler would be dif­
ficult, specialized compilers could be written to 
handle string, mathematical, or sorting func­
tions. The advantage is the tenfold or more in­
crease in execution speed. 

• BASIC patches to provide increased debugging 
power could include error simulation routines to 
test a program (ERROR(code) and ON ERROR 
GOTO commands), TRACE commands to output 
a listing of each line number as it is executed, and 
powerful editing functions. 

• Memory routines: relocating memory loaders, 
which could be written in extended BASIC, could 
combine two programs, add machine language 

Matrix and String Utility Routines 

100 REM MATRIX ADDITION 3-D 
110 FOR I = 1 TO Nl 
120 FOR J = 1 TO N2 
130 FOR K = 1 TO N3 
140 C(K,J,I) = A(K,J,I) + B(K,J,I) 
150 NEXT K 
160 NEXT J 
170 NEXT I 
180 RETURN 

200 REM MATRIX TRANSPOSITION 2-D 
210 FOR I = 1 TO Nl 
220 FOR J = 1 TO N2 
230 B(J,I) = A(I,J) 
240 NEXT J 
250 NEXT I 
260 RETURN 

calls, and so on. A memory dump program could 
be provided to output programs in a variety of 
formats (decimal, hexadecimal, octal, and so on). 
A memory search program could be used to iden­
tify all occurrences of a specific byte value be­
tween any starting and ending addresses; such a 
program would be useful in disassembling and 
debugging. 
AUTO command: the AUTO command automati­
cally provides line numbers when a program is 
being typed in. 
PLOT command: the PLOT command is useful in 
automatically displaying the values of a function 
or given set of data in graphical form. 
Multiple-precision routines: the scientific user of 
small computers (and some business users) 
needs multiple-precision capability. 

In addition, a useful reference manual that in­
cluded commonly used BASIC or assembly­
language routines would simplify programming for 
the beginner. 

UTILITY SUBROUTINES 
Below are some practical routines that deal 

with matrices and string manipulation 
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300 REM MATRIX MULTIPLICATION BY ONE VARIABLE 3-D 
310 FOR I = 1 TO N3 
320 FOR J = 1 TO N2 
330 FOR K = 1 TO Nl 
340 B(K,J,I) = A(K,J,I) * X 
350 NEXT K 
360 NEXT J 
370 NEXT I 
380 RETURN 

400 REM MATRIX INPUT ROUTINE 3-D 
410 FOR I = 1 TO Nl 
420 PRINT "PAGE";! 
430 FOR J = 1 TO N2 
440 PRINT "INPUT ROW";J 
450 FOR K = 1 TO N3 
460 INPUT X(J,K,I) 
470 NEXT K,J: PRINT 
480 NEXT I 
490 RETURN 

500 REM MATRIX INPUT SUBROUTINE (TWO DIMENSION) 
510 FOR H = 1 TO N 
520 PRINT "ENTER ROW";H 
530 FOR I = 1 TO Nl 

600 REM MATRIX PRINT SUBROUTINE 3-D 
610 FOR I = 1 TO Nl 
620 FOR J = 1 TO N2 
630 FOR K = 1 TO N3 
640 PRINT X(J,K,I), 
650 NEXT °K: PRINT 
660 NEXT J: PRINT 
670 NEXT I: PRINT 
680 RETURN 

700 REM MATRIX READ FROM DATA STATEMENTS IN 3-D 
710 FOR I = 1 TO Nl 
720 FOR J = 1 TO N2 
730 FOR K = 1 TO N2 
740 READ X(J,K,I) 
750 NEXT K,J,I 
760 RETURN 
770 REM DATA INSERTED HERE 

800 REM MAT=ZER MATRIX SET TO ZERO SUBROUTINE 3-D 
810 FOR I = 1 TO Nl 
820 FOR J = 1 TO N2 
830 FOR K = 1 TO N3 
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840 X(K,J,I) = 0 
850 NEXT K,J,I 
860 RETURN 

100 HOME : PRINT "THIS SUBROUTINE FOR LOCATING ANY" 
110 PRINT "STRING WITHIN ANOTHER STRING CAN BE " 
120 PRINT "ADDED TO A PROGRAM YOU WRITE FOR YOUR" 
130 PRINT "OWN USE. TO VIE.W THE LISTING, ENTER" 
140 PRINT II 'LIST'. ti 

160 STOP 
1000 REM INSTRING SUBROUTINE 
1010 FOR I = 1 TO LEN (X$) - LEN (Y$) + 1 
1020 IF Y$ = MID$ (X$,I, LEN (Y$)) THEN RETURN 
1030 NEXT I 
1040 RETURN 

Sorting Routines requires more BASIC program lines than some of 
Among the different sorting routines listed the other sorts require. The Bubble sort is the least 

here, the Quicksort is the most efficient although it efficient: 

100 REM IMPROVED RIPPLE SORT ROUTINE 
110 C = O:N = N - 1 
120 IF N = 0 THEN GOTO 200 
130 FOR I = 1 TO N 
140 IF A(I) < = A(I + 1) THEN 180 
150 T = A(I) 
160 A(I) = A(I + 1) 
170 A(I + 1) = T 
180 c = 1 
190 NEXT I 
200 IF C = 1 THEN 110 

100 REM BUBBLE SORTING ROUTINE 
110 FOR I = 1 TO N - 1 
120 FOR J = J + 1 TO N 
130 IF A(I) < = A(J) THEN 170 
140 T = A(I) 
150 A(I) = A(J) 
160 A(J) = T 
170 NEXT J 
180 NEXT I 

40 HOME 
SO PRINT "ALPHABETIZING PROGRAM" 
60 PRINT : PRINT "OUTPUTS LISTING ONLY (DOESN'T REARRANGE MEMORY)" 
100 CLEAR 
110 DIM A$(100),N$(100) 
120 FOR N = 1 TO 1000 
130 INPUT "WORD? ";N$(N) 
140 IF N$(N) = "STOP" THEN 160 
150 NEXT N 
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160 REM 
170 FOR I = 1 TO N 
180 A$(I) = N$(I) 
190 NEXT I 
195 K = 0 
200 I = 1 
210 FOR J = 2 TO N 
220 IF A$(I) < A$(J) THEN GOTO 230 
225 I = J 
230 NEXT J 
240 IF N$(I) = "STOP" THEN 250 
245 PRINT N$(I) 
250 A$(I) = "ZZZ" 
260 K = K + 1 
270 IF K = N THEN 280 
275 GOTO 200 
280 PRINT : PRINT 
290 END 

5 REM QUICKSORT 
6 REM N=NUMBER OF DATA ELEMENTS IN D( 
10 X=O:I=X+X:S(I+l)=l:S(I+2)=N:X=X+l 
20 IF X=O THEN RETURN 
30 X=X-l:I=X+X:A=S(I+l):B=S(I+2) 
40 Z=D(A):TP=A:BT=B+l 
50 BT=BT-1 
60 IF BT=TP THEN 110 
70 IF Z<=D(BT) THEN 50 
75 IF Z>D(BT) THEN D(TP)=D(BT) 
80 TP=TP+l 
90 IF BT=TP THEN 110 
100 IF Z>D(TP) THEN 80 
105 IF Z<=D(TP) THEN D(BT)=D(TP):GOTO 50 
110 D(TP)=Z 
120 IF B-TP>=2 THEN I=X+X:S(I+l)=TP+l:X=X+l:S(I+2)=B 
130 IF BT-A>=2 THEN I=X+X:S(I+l)=A:X=X+l:S(I+2)=BT-l 
140 P=P+l:GOTO 20 
1000 FOR X=l TO 9:D(X)=X*-l:NEXT 
1010 GOSUB 5 
1020 FOR X=l TO 9:PRINT D(X);:NEXT 

5 REM SHELL-METZNER SORT 
10 P=N:REM N=NUMBER OF DATA ELEMENTS IN D( 
20 P=INT(P/2) 
30 IF P=O THEN RETURN:REM ARRAY NOW SORTED; RETURN TO MAIN PROGRAM 
40 K=N-P:J=l 
50 I=J 
60 L=I+P 
70 IF D(I)<D(L) THEN 100 
80 T=D(I):D(I)=D(L):D(L)=T:I=I-P 
90 IF I>=l THEN 60 
100 J=J+l 
110 IF J<=K THEN 50 
115 IF J>K THEN 20 
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Chapter 11 

Miscellaneous Applications 
There are a number of applications that don't fit 
easily in the categories already covered. These 
applications will be discussed in this final chapter. 

COMPUTERS AND THE HUMANITIES 

Amateur as well as professional scholars of 
history, language, literature, anthropology, ar­
cheology, and other fields of the humanities may 
find personal computers useful in storing, organiz­
ing, analyzing, and indexing data. 

History 

The historian may wish to encode information 
of the following types for use with computers: 

1. Census records 
2. Congressional voting records 
3. Election statistics 
4. Court records and decisions 
5. Ship sailing records-historical,gene­

ological, and economic significance. . 
6. Diplomatic records. 
7. Journalism statistics. A school of jour-

nalism has used a personal computer to 
record and plot the ratios of column inches 
devoted to various political parties or can­
didates in fifteen major national newspa­
pers, under the assumption that the amount 
of text space allotted to a candidate or party 
reflects the paper's views. You or your or­
ganization may wish to pursue similar lines 
of research. 

Language 
The microcomputer can be used to deal with 

languages in at least two ways. 
Translations. It is possible to program a per­

sonal computer to act as a crude translating 
machine, capable of recognizing foreign vocabulary 
words and providing the English equivalent. Sen­
tence structure and overall meaning are much more 
difficult to program, however, and are a current 
area of research in computer science. The pocket 
translating machines and spelling-checker pro­
grams available today may serve as models for such 
a program, which may provide an interpretable En-
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glish equivalent to a given foreign phrase. For 
example, if provided with the Spanish phrase, 
"Mucho gusto en conocerlo" (Pleased to meet you), 
the literal computer translation may read, "Very 
much in to meet you." A more sophisticated pro­
gram could check for idiomatic expressions such as 
this and provide a better translation. A translating 
program may prove to be educational and useful to 
those with a minimum of familiarity with a lan­
guage. 

Compilation of dictionaries. The dialects 
and languages of a speech community can be en­
tered into a computer database for ease in compiling 
a dictionary. 

Literature and Writing 
There are a number of ways in which you can 

use your personal computer to help you in your 
writing and in analyzing literature. 

Auto-editor. A personal computer program 
capable of performing basic editing functions has 
been developed. The program balks at overly long 
sentences, or stilted, cumbersome expressions and 
suggests alternatives. For instance, it will suggest 
"absolutely" for "categorically," and "by" or 
"under" instead of "in accordance with." It pro­
poses "now" instead of"at this point in time." It can 
detect spelling errors, improper punctuation, split 
infinitives, and other common grammatical errors. 

Thesaurus. An on-line thesaurus can provide 
rapid, time-saving access to alternative word 
choices. This feature, in conjunction with a word 
processor, can serve as a powerful writing tool. 

Automatic table of contents/index gen­
eration. In preparing a text on a word processor, 
the author need only flag with a special code the 
keywords to be indexed or the chapter headings for 
the table of contents. The computer will compile 
and alphabetize these entries in desired form. 

Writer's outline utility. A specialized word 
processor with database capabilities could assist 
the writer in preparing outlines. 

Spelling checker. Numerous spelling 
checker programs are available for personal com­
puters. These are capable of checking documents 
for errors on the basis of 30, 000-90, 000 stored 
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words. The user has the option of adding or deleting 
words, and special dictionaries are available (for 
example, medical terms). 

Analysis of literature. Computers can be 
used to prepare statistical analyses of literature 
that you have typed using your word processor. 
Such a program would calculate the number of lines, 
number of sentences, number of words, number of 
syllables, average word length, average sentence 
length, and the reading level based upon any of the 
standard formulas developed by Flesch, Fog, 
Raygor, Dale Chall, or Spache. For instance, the 
Fog index (Fl) is given by 

no. "hard" 
total no. words words x 100 

FI = + x4 
total no. total no. 

sentences words 

where "hard" words are considered to be those 
words with three or more syllables, except proper 
names, compounds of short words (for example, 
down-and-out), and words in which the third sylla­
ble ends in es or ed (for example, arrested). If the 
value of FI is 20 or more, you should consider the 
reading level advanced or difficult. To ensure that 
your message gets across to the masses, aim for a 
FI of around 10. A concordance table, listing all 
words used and their absolute or relative frequency 
of use can also be constructed; the list can be sorted 
alphabetically or by frequency. See Microcomput­
ing, page 60, June 1981 for a sample BASIC pro­
gram. Word-class distribution statistics, measures 
of redundancy of vocabulary (averages, medians, 
and so on), numbers of modifiers, adverb/verb and 
auxiliary verb/verb ratios, clause length statistics, 
distribution of clause types (simple, compound 
subject, and so on), distribution of sentence open­
ers (prepositional phrase, subordinated clause, and 
so on), and style of sentence structure could also be 
analyzed by a more complex program. 

Along similar lines, computers have been used 
to statistically determine whether works of indefi­
nite authorship are typical of a given writer (for 
example works by Bacon and Shakespeare are com­
pared), since the above statistical parameters tend 



to remain constant for one writer and may be com­
pared with the figures for other writers. 

Literature database. A specialized database 
could store important manuscripts and be used to 
index, cross reference, and find given keywords or 
phrases quickly. QWIK-Indexes ™may also be gen­
erated. 

AID TO THE HANDICAPPED 
Use of microcomputers as aids to the hand­

icapped is a very important and useful application; 
only the forefront has been explored, and the po­
tential is tremendous. Examples of this application 
include the following: 

The computer can act as a "robot" for the 
handicapped. One system was used by a paraplegic 
to communicate with others; the computer scanned 
the alphabet and once a particular letter was 
reached, the patient would make a certain move­
ment to signal that that letter was to be typed out. In 
this manner, words and sentences were produced. 

Voice synthesizers and decoders are espe­
cially helpful for those who cannot interact with a 
computer through a video terminal. 

A computer with a printer (either dot matrix or 
daisy-wheel type) could be used to convert inputted 
text into braille. Each line of text would be reversed 
in computer memory and the braille equivalent 
(composed of periods or dots) printed in its mirror 
image. By turning over the output, the impressions 
left by the printer will form braille text. 

The personal computer could be used to 
monitor people who are chronically ill, are predis­
posed to suffer heart attacks, or are in other life 
threatening situations. Twice a day the patient 
would be required to input something into their 
computer; if they don't, medical personnel would 
be alerted by telephone dialing and vocal output 
peripherals. 

Other areas in which the microcomputer can 
help the handicap include the following: 

• Sensory enhancement or translation: clarification 
of audio or visual information or translation of 
video information to and from audio information. 

• Manipulator controls: powered prostheses or 

robots for individuals with severe motor impair­
ment. 

• Information amplification for the motion im­
paired: increase the amount of information that 
can be relayed with a given number of key­
strokes, for example a shorthand translater, as 
described in the first chapter. 

• Recreation and development aids: games and 
educational programs allowing handicapped per­
sons a reliable means to control, explore, and 
manipulate objects or learn about them. 

• Communication aids: telephone dialers, com­
puter-aided writing and filing systems, and phone 
communication through the use of speech syn­
thesizers, for example. 

• Security/monitoring systems: mechanisms for 
controlling locks and windows, emergency call 
systems, medication reminders, and monitoring 
systems that will periodically demand a response 
and signal if the individual fails to answer its 
queries. 

• Information resource/management: inability to 
quickly manipulate and scan materials may pre­
vent the handicapped from making effective use 
of dictionaries, phone lists, calendars, filing 
systems, and books. These functions can be 
paralleled through the use of specifically de­
signed microcomputer-based interfaces that 
work with residual physical and sensory 
capabilities. 

TEST YOUR TYPING SPEED 
Those learning to type will appreciate a mea­

surement of their progress in speed. A program to 
test typing speed would have to be written in as­
sembly language if your BASIC doesn't provide 
INKEY$, GET, ENTER (or RETURN) or WAIT 
type commands. 

MAINTENANCE OF 
ORGANIZATION RECORDS 

Clubs and other organizations may find it 
worthwhile to purchase or use a member's small 
computer to ease paperwork. Anyone who develops 
software for this application may be able to sell it to 
local organizations or charge for computing ser-
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vices done on his own computer. 

CO-OP SCHEDULING AND FINANCES 
A computer analysis of costs and duties could 

help divide these responsibilities fairly between 
members of communal residence or cooperative 
organizations. A duty roster in calendar form as 
well as a financial summary of amounts owed could 
then be printed out. 

TAILOR'S CALCULATIONS 
Alterations to dress, suit, and other patterns 

for "tailor-made" clothing could be mathematically 
determined by your computer. If you have a printer 
with a line length large enough, the altered pattern 
could be printed in actual size. 

PHONE CODE 
A relatively simple program could be written 

to produce a listing of all the possible letter combi­
nations on the phone dial for a given phone number. 
Businessmen may use this listing to find an appro­
priate, easy-to-remember word representing their 
phone number (for example, a computer store 
number was 266-7883 and COMPUTE was the cor­
responding telephone word). An interesting word 
may appear for you to use with your home phone. 

BRAINSTORMER 
A few years ago, a large sphere containing 

thousands of plastic squares with a different word 
printed on each was sold as a "brainstormer." The 
idea behind the device was to rotate the sphere, mix 
up the words, and then peek through a window at 
whatever words appeared. From this combination 
of adjectives and nouns, the user was to come up 
with a new invention or idea. The "brainstormer" 
could be useful in stimulating ideas; for instance, if 
the words television and game appeared, a properly 
prepared mind could have made the intuitive leap to 
invent video games. You could create your own 
computerized "brainstormer" by programming a 
large array of nouns and adjectives with a random 
number generator that calls them to the video 
screen 5-10 at a time. 
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A similar program could be called an "idea 
stimulator." Instead of miscellaneous words ran­
domly appearing, a special set of adjectives or 
phrases describing possible improvements to an 
invention would appear individually and in random 
order on the screen. For instance, if you were 
trying to invent a new type of cooking pot and the 
word slower appeared, the brainstormed idea might 
be a slow crockpot cooker. The list of brainstorm­
ing questions below could be randomly arranged by 
your computer and individually called to the screen. 

Brainstormer programs needn't be limited to 
products and inventions. Choreographer Merce 
Cunningham, Mozart, Oscar Wilde, and cartoonist 
Sergio Alverez, among others in the arts, have 
reported using similar random methods as an ap­
proach to artistic creation. One cartoonist reports 
use of a computer program to randomly mix cliches, 
locations, props, and various character types for 
possible cartoon ideas. 

Brainstorm Chart for 
Products, Processes, or Services 

In what other way can it be made more effec-
tive? 

Is there a surer way to do it? 
Is there a cleaner, neater way to do it? 
Is there a more comfortable way to do it? 
Is there a more healthful way to do it? 
Is there a safer way to do it? 
Is there a more durable form? 
Is there a more pleasant way to do it? 
Is there a quicker way to do it? 
Is there an easier way to do it? 
In what other way can it be improved? 
Can the package be improved? 
Can the distribution methods be improved? 
Can it be made disposable or portable? 
Can a combination with other devices be de-

vised. 
Can something be added to enhance its value? 
Can it be adapted to some other use? 
Is there a way to increase its usefulness; can it 

become multipurposed? 
Can it be made more attractive? 



Is there a cheaper way to do it? 
Can a similar result be obtained in any other 

way? 

Inventor's Idea Stimulator 
The program in Listing 11-1 can be very useful 

to those who have a creative and intuitive mind. A 

large list of "idea words" are shuffled and displayed 
three at one time. The object is to apply your 
thinking to these words in relation to another idea. 
For example, if you had to design a new product, 
such as a cigarette lighter, and the word disposable 
appeared, the idea of a disposable lighter would 
come to you. 

Listing 11·1: The Inventor's Idea Stimulator Program 

30 HOME 
40 PRINT "INVENTOR'S IDEA STIMULATOR" 
50 DIM A$(98),M(98) 
60 PRINT "THE PURPOSE OF THIS PROGRAM IS TO " 
65 PRINT "STIMULATE YOUR CREATIVE " 
70 PRINT "THINKING WHEN WORKING ON AN" 
75 PRINT "INVENTION OR PRODUCT. A SERIES" 
80 PRINT ;'OF THREE WORDS WILL BE PRINTED" 
85 PRINT "THINK ABOUT EACH CAREFULLY" 
90 PRINT "AND TRY TO APPLY THEM TO YOUR" 
95 PRINT "INVENTIVE PROCESS. FOR EXAMPLE" 
96 PRINT "IF YOU WERE TRYING TO DEVELOP" 
97 PRINT "A PRODUCT TO IMPROVE OFFICE" 
98 PRINT "COMMUNICATION AND THE WORD" 
99 PRINT "'EFFICIENT' APPEARED, YOU MIGHT" 
100 PRINT "THINK OF A DICTATING MACHINE." 
105 PRINT 
110 FOR X = 1 TO 98: READ A$(X): NEXT X 
120 N = 98: FOR I = 1 TO N 
130 M(I) = I: NEXT I 
140 FOR I = 1 TO N - l 
145 A = RND (6) 
150 R = (N + 1 - I) * RND (1) 
160 R = INT (R) + 1 
170 T = M(R) 
180 M(R) = M(I) 
190 M(I) = T 
200 NEXT I 
210 PRINT "PRESS 'RETURN' WHEN FINISHED" 
220 PRINT "WITH EACH WORD SET" 
225 PRINT 
230 FOR X = 1 TO 33 STEP 3 
240 PRINT A$(M(X)) 
250 PRINT A$(M(X + 1)) 
260 PRINT A$(M(X + 2)) 
270 INPUT B$ 
280 NEXT X 
290 END 
300 DATA LARGER,SMALLER,LONGER,SHORTER,THICKER,THINNER,DEEPER,SHALLOWER 
305 DATA STAND VERTICALLY/HORIZONTALLY,MAKE SLANTED OR PARALLEL 
310 DATA STRATIFY,INVERT,CONVERGE,ENCIRCLE,INTERVENE,DELINEATE,BORDER 
315 DATA MORE,LESS,CHANGE PROPORTIONS,FRACTIONATE,JOIN SOMETHING 
320 DATA ADD SOMETHING,COMBINE,COMPLETE,CHANGE ARRANGEMENT,FASTER 
325 DATA SLOWER,LAST LONGER,CHRONOLOGIZE,MAKE PERPETUAL,SYNCHRONIZE 
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330 DATA RENEWABLE,ALTERNATING,STIMULATED,ENERGIZED,STRENGTHENED 
335 DATA LOUDER,LESSNOISE,COUNTERACTING,STRONGER,WEAKER,ALTERED 
340 DATA CONVERTABLE,SUBSTITUTED,INTERCHANGED,STABILIZED,REVERSED,RESILIENT,UNIFORM, 
CHEAPER 
345 DATA ADD/CHANGE COLOR,IRREGULAR DESIGN 
350 DATA CURVED DESIGN,MODERN DESIGN,HARDER,SOFTER,SYMMETRICAL,NOTCHED 
355 DATA ROUGHER,SMOOTHER,DAMAGE AVOIDED,DELAYS AVOIDED 
360 DATA THEFT AVOIDED,ACCIDENTS PREVENTED,CONFORMABILITY,ANIMATED 
365 DATA STILLED,DIRECTED MOTION,ATTRACTED/REPELLED MOTION,LOWERED 
370 DATA BARRED,OSCILLATED,AGITATED,HOTTER,COLDER,OPENABLE,PREFORMED 
375 DATA DISPOSEABLE,INCORPORATED,SOLIDIFIED,LIQUEFIED,VAPORIZED 
380 DATA PULVERIZED,ABRADED,LUBRICATED,WETTER,DRYER,INSULATED,EFFERVESCED 
385 DATA COAGULATED,ELASTICIZED,RESISTANT,LIGHTER,HEAVIER 
390 DATA FOR MEN/WOMEN/CHILDREN,FOR ELDERLY/HANDICAPPED,FOREIGN MARKETING 

SOURCE INDEX 
Addresses of manufacturers, institutions, or­

ganizations, and other sources of information or 
products can be stored in computer form and in­
dexed for future reference. Any source of informa­
tion or materials that you don't have use for at 
present, yet know you may need in the future, 
should be stored (for example, manufacturers and 
suppliers of peripherals for your system). These 
sources can be indexed under the material they can 
provide. 

PEOPLE MATCHING 
At a party or other social gathering it is often 

best to make arrangements so that those who are 
most similar will meet each other. Recently at a 
convention, a microcomputer was used to create 
special name cards for each guest. Everyone who 
attended had previously filled out a questionnaire 
indicating his or her occupation, hobbies, age, sex, 
likes and dislikes, and so on. This data was input to 
the computer, which subsequently produced a spe­
cial name card with differently colored dots on it for 
each individual. Each color indicated a specific 
characteristic of that person, and thus, the guests 
could instantly find others who had the same color 
dots and thus the characteristics as themselves. 

Computers have prepared seating charts for 
dinners, arranged blind dates, matched carpools, 
and paired athletes according to individual charac­
teristics (partner or opponent matching). A bulletin 
board service for modem owners called Dial-
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Your-Match (213) 842-3322 allows computer dating 
for the would-be romantic. 

An interesting people matching game would 
ask participants to rank their ideals. The list of 
common ideals below could be used for that pur­
pose. 

1. Active and satisfying life 
2. Active and satisfying athletic life 
3. Power over things (for example, au-

tomobiles, boats, and computers) 
4. Socially significant activity 
5. Good health 
6. Opportunities for risk and adventure 
7. Resilience (ability to "bounce-back") 
8. Prestigious family life 
9. Artistic ability 

10. Ability to initiate and maintain friendships 
11. Intellectual ability 
12. Ability to draw love from others 
13. Ability to influence others with your ideas 
14. Ability to be a caring person 
15. Ability to give love 
16. Close and supportive relationships 
17. Intellectual stimulation 
18. Approval by opposite sex 
19. Wealth 
20. Ability to be self-sufficient 
21. Physical attractiveness 

Each participant could rank each item in terms 
of its importance to him or her. Next, everyone 
would be allotted a certain number of tokens to use 



in bidding for the items of the most importance to 
themselves. Participants will realize what is of the 
most significance in their life and that of others. 

Similarly two or more players could rank 1) 
what I think I am, 2) what the other player thinks I 
am, and 3) what the other player thinks I think I am 
(and 2 and 3 for the other player) for these charac­
teristics: aggressive, dependent, enthusiastic, in­
telligent, honest, humorous, jealous, kind, rude, 
sensitive, sensual, and sociable. The personal 
computer would then compare and correlate re­
sponses in a useful, insightful way. 

to produce assorted types of greeting cards, an­
nouncements, and invitations on their printers. One 
example is shown in Fig. 11-1. The cards can be 
personalized and can make use of computer art. One 
hobbyist uses his computer and printer to produce 
Christmas gift wrapping paper by printing designs 
of Christmas trees, snowflakes, and other patterns. 

CONTESTS 

On a more personal basis, programs have been 
written to first determine the "personality" makeup 
of a couple and then suggest an appropriate "inter­
lude." This is not a children's game and is an appli­
cation to be used at your own risk. 

Along similar lines, your local organization or 
business could use a computer car-pool matching 
program if there are many people involved. 

For those who take sweepstakes seriously, a 
personal computer can be used to fill out multiple 
contest entry forms with name, address, and addi­
tional information required. One group of com­
puterists entered a large national contest a few 
years ago, using a computer to print 10, 000 entry 
forms; they won over 90% of the prizes. As a result, 
many contests now require hand-printed entry 
forms. However, peripherals are now available that 
can duplicate your handwriting or signature using a 
programmable "mechanical writing arm." Technol­
ogy marches onward. 

GREETING CARD PRODUCER HANDWRITING ANALYSIS 
Some clever hobbyists have written programs Many major corporations are now using hand-
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Fig. 11-1. A computer generated greeting card. 
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writing analysis as one instrument to evaluate 
prospective employees, although its usefulness 
remains controversial. The gaudy carnival "hand­
writing analysis computers" do litte more than 
printout a random evaluation, as handwriting 
analysis is still on the cutting edge of computer 
science. However, a relatively simple program 
could printout the standard interpretations for 
handwriting characteristics after these have been 
encoded by an expert. Such a program could elimi­
nate the drudgery of writing an explanation for each 
characteristic and could check for conflicting or 
concording results. 

FIFTY MISCELLANEOUS APPLICATIONS 
To further exemplify the scope of applications 

of personal computers in all walks of life, I have 
listed some of the more unusual uses readers have 
contributed: 
• Design and animation of marching band patterns. 
• Maintenance and inventory of equipment and in­

struments in small laboratories. 
• Membership tracking for small organizations 

with the addition of dues accounting, question­
naire analysis, and mailing list capabilities. 

• TV pattern generator for electronic technicians. 
• Artistic pacifier for toddlers based on random 

graphical patterns, as a form of the stimulation 
necessary for the development of a normal IQ. 

• Banner and sign generator to prominently display 
your message, created on ordinary lineprinters. 

• Posters and calendars from lineprinter output. 
• Translations of foreign words done by portable 

computers for travelers (or for educational pur­
poses). 

• Analysis of the cost-saving benefits of various 
solar collector designs. 

• Calculation of home improvement costs by de­
termining gallons of paint, rolls of wallpaper, or 
square yards of carpeting for a given job. 

• Car maintenance reminder for routine tuneups 
and parts replacement according to miles driven. 

• Car pool record keeping program which records 
car usage by driver, destination, and date with 
the ability to print schedules for each member. 
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• Bendo Kagawa, a Zen priest in Japan, uses his 
personal computer to help people meditate. 

• Bob Waltz's personal computer at Smithers­
Oasis can tell you all you ever wanted to know 
about germanium growing. 

• Three Harvard professors writing a physiology 
text use their personal computers to exchange 
chapters by phone. 

• Edward Adler arranged for his computer to rock 
his baby's cradle every time she cried. 

• Architects can sketch new designs on personal 
computers that rival design systems formerly 
costing in the millions. 

• For training purposes, companies are now using 
personal computers to instruct employees in ev­
erything from advanced optics to photocopier re­
pair. 

• A psychologist is using his computer to teach 
people self-relaxation techniques and self­
hypnosis. 

• Earth, Wind, and Fire use a computer to set off 
flash pots and explode small bombs on stage dur­
ing their pyrotechnic rock performances. 

• A German firm is using a personal computer to 
create new sweater patterns. 

• Daryl Faud's personal computer sifts through 
hundreds of bacterial strains to assist in recom­
binant DNA experiments. 

• Dr. Terry Pundiak uses a voice interface with his 
computer to give antismoking lectures. 

• Experimental systems that are being developed 
to read ordinary text to the blind are based on 
personal computers. 

• Boy Scouts across the nation are using personal 
computers for help in earning the Computer 
merit badge. 

• Dr. Michael Lamb has adapted his personal com­
puter for anesthesia monitoring during surgery. 

• Colossal Pictures Corporation used a personal 
computer to create the title sequences for The 
Black Stallion and One From The Heart. 

• Psychologist John McPhee developed a program 
to analyze Rorschach Inkblot Tests on his per­
sonal computer. 

• The Sports Car Club of America, San Francisco 



office uses a PC personal computer to track race 
results instantly. 

• David Curtis turned his personal computer into a 
lie-detector and analysis machine. 

• One hobbyist creates personalized Christmas 
letters by using a word processor, cutting the 
time required in half. 

• A bar-code reader allows a hobbyist to rapidly 
input information concerning supermarket items 
purchased. A pantry inventory can easily be 
created. 

• One thrifty personal computer owner devised a 
program to randomly match each person in his 
extended family for exchange of gifts. 

• One family uses their system as a message board 
to store, word-process, and display messages to 
other family members. 

• Traveling salesmen use their portable computers 
to maintain expense accounts. 

• One hobbyist created a "drunkometer" program 
to evaluate residual cognitive function in those 
smashed by alcohol. 

• A nighttime and vacation check-off program to 
remind the hobbyist that nights and vacations 
exist for a purpose and to ensure that all neces­
sary duties have been taken care of could be a 
godsend to obsessive programmers. 

• A citrus grower uses his personal computer to 
continuously monitor temperature and soil con­
ditions to alert him of changes and automatically 
control heaters and sprinklers. 

• An instrumentalist uses his personal computer to 
accompany him on the flute. 

• A wrestling coach no longer tussles with the 
problem of pairing 500 boys by age and weight; 
he uses his personal computer. 

• A personal computer owner about to marry 
created a database to map out chapel seating for 
100 wedding guests and table arrangements for 
220 lunch guests and to do tabulations on no­
shows. He is also keeping a record of those who 
give gifts and what they send. 

• A new minister was given information concerning 
the personal and familial problems of his flock 
stored in a database created by the retiring 

minister. 
• Chicago Alderman Lawrence Bloom keeps a 

database of 6, 000 voters on his computer. Pre­
cinct workers can make personalized calls and 
say "Alderman Bloom helped you get rid of that 
abandoned car. Now he needs your help." 

• Carter Scholz used his personal computer to 
compute the lengths of a set of tuned wind 
chimes. 

• The Osvoz family of New York, use their per­
sonal computer to maintain databa8e of family 
medical information, including blood types, al­
lergies, dates of checkups, poison antidotes, 
eyeglass prescriptions, insurance policies, 
check-up reminders, height, and weight. 

• Professionally-prepared programs are available 
to plan a vacation trip for you, given the starting 
point and the destination; miles, costs, routes, 
and itinerary can be computed automatically. 

• Dave Adams, a businessman, uses his personal 
computer with a modem to access on-line airline 
schedules and make reservations. The Source 
and CompuServe, among other networks, offer 
this service. 

• Automotive expense records, including the fol­
lowing information, may be tracked using your 
personal computer: loan or lease payment rec­
ords, accumulated gasoline costs, MPG average, 
maintenance and repair records, insurance rec­
ords, depreciation, automotive tax deductables, 
and accumulated cost per mile to operate. 

• Bill Strozier uses his personal computer to oper­
ate a passive solar heating system in his home. 
The computer controls the opening and closing of 
movable partitions and shades and an air circula­
tion system. Other personal computer owners 
have controlled active solar heating collectors, 
directed air or liquid to areas where it was 
needed, and analyzed the performance of the 
system. 

• One hobbyist uses a program to organize his 
elaborate home workshop; he maintains a tool 
and equipment inventory and lists of parts and 
supplies, projects completed, and future projects 
(with tentative starting dates). 
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• Bird watcher Edward Mair uses a personal com­
puter to store his lifetime, year, state, property, 
and feeder lists and for exchanging information 
with other birdwatchers across the nation via a 
network. 
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• Several executives, computer programmers, and 
writers can now do their work at home, rather 
than traveling to the office, thanks to personal 
computers linked with their company's computer 
via modems. 



Appendix 

Software Source Books 
The books and magazines listed below are the most popular 
guides to microcomputer software available for popular 
brands of home computers. For many of the applications 
discussed in this book, there is a professionally designed 
program available and listed in the guides below. 

The Addison-Wesley Book of Apple Software $19.95 
Addison-Wesley 

The Addison-Wesley Book of ATARI Software $19.95 
Addison-Wesley 

Big Blue Book for the Apple 
Scribner 

Big Blue Book for the ATARI 
Scribner 

Big Blue Book for the Commodore 
WIDL Video 

Big Blue Book for the IBM PC 
WIDL Video 

The Buyer's Guide to Software for the IBM PC 
Byte/McGraw-Hill 

Commodore Software Encyclopedia 
Howard Sams and Co. 

CP/M Software Finder $14.95 
Que Corporation 

IBM PC Expansion and Software Guide 
Que Corporation 

VanLoves Apple Ill/II Software Directory $24.95 
VanLoves 

PUBLISHER'S ADDRESSES 

Addison-Wesley Publishing Co. 
Jacob Way 
Reading, MA 01867 

Byte/McGraw-Hill 
1221 Avenue of the Americas 
New York, NY 10020 

Howard Sames & Co. 
4300 W. 63rd St. 
Indianapolis, IN 46268 

Que Corporation 
7960 Castleway Dr. 
Indianapolis, IN 46250 

Charles Scribner's Sons 
597 Fifth Ave. 
New York, NY 10017 

WIDL Video 
5245 W. Diversey Ave. 
Chicago, IL 60639 
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MICROCOMPUTER MANUFACTURERS 

Acceu Matrix Corp. CompuPro Heath Company 
2159 Bering Drive Box 2355 Benton Harbor, Ml 49022 
San Jose, CA 95131 Oakland Airport, CA 94614 

Albert Computers Computer Devices, Inc. Hewlett-Packard 
1000 NE Circle Blvd. 3170 Loa Feliz Drive 25 North Ave. Corvallis, OR 97330 Unit C Burlington, MA 01803 

Thousand Oaks, CA 91362 
Cromemco, Inc. Hitachi Selea Corp. Alapa Computer 280 Bemado Ave. 

300 Harvey West Blvd Box 7400 West Artesia 

Santa Cruz, CA 95080 Mountain View, CA 94039 Compton, CA 90220 

Altoa Computer Systems, Digit.I Equipment Corp. Honeywell, Inc •. 
2641 Orchard Park Way 2 Mount Royal Ave. 200 Smith St. San Jose, CA 95134 Box 1008 Waltham, MA 02154 Maynard, MA 01752 
Apple Computer 
20525 Mariani Drive Docutel/Ollvettl Corp. IBC 
Cupertino, CA 95014 155 White Plains Rd. 21592 Marilla St. 

Tarrytown, NY 10591 Chatsworth, CA 91311 
Atari Products 
Box 50047 Durango Syatena IBM 
San Jose, CA 95150 3003 North First St. Box 1328 

San Jose, CA 95134 Boca Raton. FL 33432 
AtheM Computer 
31952 Camino Capistrano Dynaloglc Info. Tech Corp. IMS lntematlonal 
San Juan Capistrano, CA 8 Colonnade Road 2800 Lockheed Way 
92675 Ottawa, CANADA, K2E 7M6 Carson City, NV 89701 

Basis, Inc. Eagle Computer, Inc. lntartec .,... Syateme 
5435 Scotts Valley Drive 983 University Ave. 2300 Broad River Rd. 
Scotts Valley, CA 95()6(1 Loa Gatos, CA 95030 Columbia, SC 29210 

canon USA Epson AmerlCll Ithaca lnteflyaterna 
One Canon Plaza 3415 Kashiwa St. 200 E. Buffalo, Box 91 
Lake Success, NY 11042 Torrance, CA 90505 Ithaca, NY 14851 

Cealo, Inc. Fonnulll lntenudlonal Kaypro Division 
15 Gardner Rd. 12603 Crenshaw Blvd. PO Box N 
Fairfield. NJ 07006 Hawthome, CA 90250 Del Mar, CA 92014 

Coleco Industries Franklin Computer Corp. LNW Research Corp. 
945 Asylum Ave. 2138 Route 38 2620 Walnut 
Hartford, CT 06105 Cherry Hill, NJ 08002 Tustin, CA 92680 

Columbia Data Products Fujitsu Mleroelectronlca Mattel Electronlca 
8990 Route 108 3320 Scott Blvd. 5150 Rosecrans Ave 
Columbia, MD 21045 Santa Clara, CA 95051 Hawthorne, CA 90250 

Commodore Bualnesa Mach. Gavllan Computer Corp. Morrow Dealgna 
1200 Wilson Drive 240 Hacienda Ave. 800 McCormick St. 
West Chester, PA 19380 Campbell, CA 95008 San Leandro, CA 94577 

Compaq Computer Corp. Gifford Systems Multltech Electronlce 
20333 FM 149 1922 Republic Ave. 195 West El Camino Real 
Houston, TX no10 San Leandro, CA 945n Sunnyvale, CA 94086 
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NEC Home Electronlca 8eequll Computer Corp. T08hlb9Amertce 
1401 Estes Ave. 209WeetSt. 2441 Michelle Or. 
Elk Grove Village, IL 60007 Annapolla, MD 21401 Tustin, CA 92680 

NEC Information Sylt. Sharp Ellclronlca Unltronlce 
5 Militia Drive 10 Sharp Plazll 40t Grand Ave. 
Lexington, MA 02173 Paramus. NJ 07852 Suite 350 

Qakland, CA 94810 

Netronlca Research Sony Vector Graphic, Inc. 
333 Litchfield Rd. Sony Drive 500 North Ventu Park Rd. 
New Milford. CT oen& Park Ridge, NJ 07858 Thousand Oaks, CA 91320-

2798 

North Star Comput.,. Soni Computer 
200 Park Ave Video Technology 

14440 Catalina St. New York, NY 10168 2633 Greenleaf Ave. 
8an Leandro. CA 945n Elk Grove, IL 60007 

Specbavldlo 
Osborne Computer Corp. 39 w. 31th St. 

Wang Labomorla 26538 Danti Court New York, NY 10018 
Hayward, CA 94545 One lnduatrlal Ave. 

Sumlcom Inc. Lowell, MA 01851 

Panaeonlc Co. 17882 East 17 St. 
One Panasonic Way Tustin, CA 92680 Xerox Corp. 
Secaucus,NJ07094 1341 West Mockingbird Lane 

Radio Shack 
T ... Yldeo 8yatlllM Dallas, TX 75247 
1170 Morse Ave 

One Tandy Center Sunnyvale, CA 94088 
Fort Worth, TX 76102 Zenith Data Syateme 

Tuulnatrumlnla 1000 North Milwaukee Ave 
Sage Computer Tech. Box53 Glenview, IL 6fl025 
35 North Edison Way, Suite 4 Lubbock, TX 79408 
Reno, NV 89502 

Senyo Timex Computer 
51 Joseph St. Box 1700 
Moonachie, NJ 07074 Waterbury, CT 08721 
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Glossary 

address-The location in memory where a given 
binary bit or word of information is stored. 

alphanumeric-The set of punctuation, letters of 
the alphabet, and numerical characters used for 
computer input. 

analog/digital (AID) conversion-An AID 
converter measures incoming voltages and out­
puts a corresponding digital number for each 
voltage. 

ASCII-The American Standard Code for Infor­
mation Interchange. 

assembly language-A low level symbolic pro­
gramming language that comes closest to pro­
gramming a computer in its internal machine 
language. Instead, machine language code is 
represented by mneumonics. 

binary-The number system of base two, which 
has two symbols, 1 and 0, representing the on 
and off states of a circuit. 

bit-One binary digit. 
byte-An assembly of eight bits representing a 

computer word. The memory capacity of a com-
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puter is usually measured in terms of bytes. 

chip-An integrated circuit. 
compiler-A program that converts the program 

statements of a high-level language into machine 
codes for execution. 

CPU (Central Processing Unit)-The major op­
erations center of the computer where decisions 
and calculations are made. 

data-Computer-coded information. 
data rate-The amount of information (data) 

transmitted through a communication line per 
unit of time. 

debug-Remove program errors (bugs) from a 
program. 

digital-A circuit that has only two states, on and 
off, and is usually represented by the binary 
number system. 

disk-A memory storage device that makes use of 
a magnetic disk. 

DOS-Disk operating system; allows the use of 
general commands to manipulate data stored on 
a disk. 



firmware-Software permanently stored in a 
computer using a read-only-memory (ROM) de­
vice. 

floppy disk-See disk. 
flowchart-A diagram of the various steps to be 

taken by the computer in running a program. 

hardware-The manufactured equipment of a 
computer system, as opposed to the programs 
for a computer. 

hexadecimal-A base sixteen number system 
often used in programming in assembly lan­
guage. 

input-Information (data) fed into the computer. 
input/output (1/0) devices-Peripheral 

hardware devices that communicate with or re­
ceive communications from the computer. 

interface-A device that converts electronic sig-
nals to enable two devices to communicate with 
each other; also called a port. 

interpreter-A program that accepts one state­
ment of a high-level language at a time, converts 
that statement to machine language, and pro­
ceeds to the next statement. BASIC is a high­
level language that is usually an interpreter 
rather than a compiler . 

keyboard-A series of switches, usually in the 
form of a typewriter keyboard, which a computer 
operator uses to communicate with the com­
puter. 

languages-The sets of words/commands that 
are understood by the computer and used in 
writing a program. 

loop-A portion of a program that is to be repeated 
(looped) several times. 

machine language-The internal low-level lan­
guage of the computer. 

mainframe-Referring to the hardware of the 
central processing unit (CPU). 

memory-Data (information) stored for future 
reference by the computer in a series of bytes. 

microcomputer-A miniaturized small computer 

containing all the circuitry of a "minicomputer" 
on a single integrated circuit chip. 

microprocessor-The single integrated circuit 
chip that forms the basis of a computer (the 
CPU). 

mnemonic-An abbreviation or word that stands 
for another word or phrase. 

modem-A peripheral device that converts digital 
signals to audio and vice-versa. 

MPU-See CPU. 

octal-A base eight number system often used in 
machine langauge programming. 

opcode-An operation code signifying a particular 
task to be done by the computer. 

parallel port-A data communication channel that 
uses one wire for each bit in a single byte. 

peripherals-Input/output devices such as 
printers, mass storage devices, and terminals. 

program-A set of instructions for accomplishing 
a task that the computer understands. 

RAM (random access memory)-Memory de­
vices from which data can be procured or in 
which data can be stored by the computer. 

ROM (read only memory)-Memory devices 
from which data may be procured only; the 
memory contents may not be changed. 

RS232-A standard form for serial computer in­
terfaces. 

serial communication-A method of data com­
munication in which bits of information are sent 
consecutively through one wire. 

software-Computer programs, instructions, and 
languages. 

statement-A single computer instruction. 
subroutine-A smaller program (routine) within a 

larger program. 

terminal-An input/output device using a 
keyboard and video or printer display. 

TVT -A television typewriter, or computer termi­
nal. 

word-A basic unit of computer memory usually 
expressed in terms of a byte. 
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A 
A/C Voltage Divider Program, 119 
Accounting systems, business, 67 
Accounting, personal, 55 
Activity ratios, 37, 38 
Advantages of computers in educa-

tion, 125 
Adventure games, 156, 182 
Advisor, game, 182 
Air Conditioning Program, 111 
Alarm systems, 199 
Amateur radio, 150 
Anagram Creator Program, 178 
Analog to digital converter, 205 
Analysis, statistical, 87 
Annuities, 54 
Answering machine, 12 
Answering service, 60 
Antenna design, 118 
Aphormism Generator Program, 141 
Applications, miscellaneous 232 
Applications, futuristic, 208 
Appraisal tabulator, 62 
Aquarium maintenance, 155 
Artistic patterns, 103 
Arts, musical, 142 
Arts, verbal, 141 
Arts, visual, 135 
Astrology, 155 
Astronomy, 152 
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Index 
Astronomy Demo Program, 152 
Aviation, 112 

B 
Banking at home, 59 
Barometric conditions, 106 
Biorhythms, 154 
Black Sheep game, 158 
Blood Alcohol Content Program, 20 
Board display, 182 
Board games, 157 
Bonds, 31, 54 
Bookkeeper, 182 
Books, personalized, 61 
Bowling league bookkeeping, 61 
Brainstorming, 228 
Breakeven analysis, 66 
Bridge-it game, 159 
Business accounting system, 67 

c 
Calculation of the Number of Days 

Between Two Date Program, 73 
Calculations, business, 67 
Calculator, 79 
Calculus, computer, 98 
Capital equipment investment, 71 
Capital Investment Management Pro-

gram, 71 
Car maintenance, 21 

Car, trading in, 14 
Card Shuffling Routine, 194 
Carpenters' helper, 21 
Cash flows, 64 
Categorizer Program, 10 
Categorizer Subroutine, 9 
Categorizing Information, 9 
Change distribution, 34 
Chemical engineering, 123 
Chemistry, 113 
Chess, 188 
Chess-related programs, 192 
Civil engineering, 123 
Climate control, 199 
Clock, 20 
Collection service, 61 
Collections, 151 
Company growth rates, 39 
Composition, music, 143 
Compuserve subject index, 211 
Computer assisted instruction, 127 
Computer-intelligence games, 181 
Contests, 231 
Contract preparation, 71 
Control systems, use of, 202 
Control, house, 199 
Countdown game, 166 
Coupon file, 19 
Critical path analysis, 13 
Cross Capture game, 160 



Crossword poetry, 138 
Curve fit, 64 
Customer file management, 69 

D 
Daily Interest Savings Program, 56 
Data bases, 23 
Database management system uses, 

29 
Database Program, 24 
Database searching, 36 
Databases, 217 
Dating service, 61 
Day of the Week Program, 18 
Days between two dates, 72 
Dealers, dedicated hardware, 202 
Dealers, household control devices, 

201 
Dealers, robots, 207 
Decision maker, 13 
Decision making in business, 65 
Depreciation calculations, 53 
Depreciation Method Comparison 

Program, 53 
Device controller, external, 203 
Dialer, 13 
Distributions, statistical, 86 
Diving, scuba, 155 
Drawing programs, 182 
Drawing, perspective, 139 
Drinks, 11, 20 

E 
Editing, 60 
Educational applications, 125 
Educational programs, 61 
Electric Cost Analysis Program, 111 
Electrical engineering, 114 
Electronic Memorandum Program, 2 
Employment agency, 61 
Energy consumption, 15 
Energy efficiency computation, 107 
Engineering applications, 114 
Equation of a line, 97 
Equations, simultaneous, 94 
Exercises, 15 
Experimental applications, 114 
External device controller, 203 

F 
Fields of data, 23 
Films, animated, 150 
Filter design, 115 
Filters, formulae for, 115 
Finance, 31 
Financial databases, 45 
Financial formulae, 46 
Financial ratio analysis, 36 
Financing requirements, 66 
Finder's fees, 60 
Fishing, 154 
Food shopping aid, 19 

Formulae for filters, 115 
Formulae, financial, 46 
Formulae, loan, 53 
Fundamental analysis, 32 
Future value of an investment, 44 

G 
Gambling, 61, 153 
Games, 156 
Games, mathematical, 101 
Gardening, 153 
Gas Guzzler Program, 14 
Geneological storehouse, 155 
General CAI Program, 128 
Greeting card list, 13 
Greting card producer, 231 
Growth Rate Calculator Program, 40 

H 
Handicapped, aid for, 227 
Handwriting analysis, 231 
Health, personal, 15 
Hexpawn game, 166 
History, 225 
Hobbies, 149 
Home banking, 59 
Home location, 13 
Home planning, 19 
Home swapping, 60 
Hot game, 159 
House Heating Program, 110 
Household control devices, 201 
Humanities and computers, 225 

Income tax, 58 
Index to library, 5 
Indexing, 60 
Inflation rate, 44 
Information utilities, 217 
Integral evaluation, 95 
Interest calculations, 47 
Internal Rate of Return Program, 64 
Inventors Idea Stimulator Program, 

229 
Inventory control, 66 
Inventory management, 71 
Inventory of possessions, 17 
Investment analysis, 44 
Investment applications, 39 
Investment decisions, 31 
Investments, 31 
Invitation list, 13 
Itinerary assistant, 11 

Jam game, 158 

K 
Kaleidoscope programs, 182 
Keywords, 2 
Kitchen inventory, 17 

L 
Language, 229 
Letters, business, 72 
Leverage ratios, 37, 38 
Library index, 5 
Life Expectancy Calculation Program, 

22 
Life game, 102 
Line Equation Calculator Program, 97 
Liquidity ratios, 37, 38 
Literature, 226 
Literature, index to, 18 
Loan Amortization Program, 50 
Loan formulae, 53 
Loans, 49 
Logic circuit analysis, 120 
Logic Circuit Analysis Program, 121 
Logic games, 158 
Low-Pass Filter Design Program, 115 
Lunar Landing Simulation Program, 

129 

M 
Machine design, 123 
Magic, 180 
Mailing list, 69 
Mailing lists, 60 
Manufacturers, microcomputer, 236 
Marine navigation, 112 
Marked Square Game, 167 
Mathematical functions in the arts, 135 
Mathematical functions, plotting, 95 
Mathematics, 92 
Matrix routines, 221 
Mechanics' helper, 21 
Medical calculations, 113 
Message system, 199 
Microcomputer manufacturers, 236 
Mill game, 167 
Minimum investment, 48 
Model building, 155 
Modems, 13, 210 
Money-making applications, 59 
Mortgage Schedule Program, 49 
Mortgages,48 
Moving Average Calculator Program, 

33 
Multiplication Drill Program, 132 
Multipurpose programs, 220 
Music, 202 
Music education, 142 
Music Program, 145 

N 
Navigation, 112 
Network Design Program, 116 
Networking, 210 
Networks, local, 214 
Networks, major, 211 
Neutron game, 165 
Nim Program, 162 
Nim variations, 164 

241 



Nutrition, 15 

0 
Order processing, 69 

p 
Pascal's art, 103 
Patterns, textile, 139 
Payroll, 71 
People matching, 230 
Personal accounts receivable/pay-

able, 55 
Personal reference source, 1 
Personality Test Program, 196 
PERT, 13 
Photography, 149 
Physics, 114 
Pi Calculation Program, 101 
Planning, house, 19 
Plotter Program, 96 
Points, 52 
Polynomial Evaluation Program, 92 
Portfolio beta, 44 
Portfolio management, 32 
Predicting results of sporting events, 

99 
Price indexes, 34 
Price/volume trace, 34 
Private information, 20 
Probabilities, 102 
Professional practice management, 

71 
Professions, 75 
Profitability ratios, 37, 39 
Programming challenges, 99 
Psychic programs, 155 
Pulse Rate Program, 16 

Q 
Quizzes, 177 

R 
Radio, amateur, 150 
Raffle tickets, 21 
Railroading, model, 155 
Random Access Sample Routine, 6 
Random art patterns, 136 
Rate of change, 34 
Rating calculations, 17 
Ratio analysis, 36 
Ratio relationships, 34 
Ratios, 37 
Real estate, 61 
Real Estate Evaluation Program, 62 
Recipe Calculator Program, 11 
Recipe index, 11 
R&CQrd keeping, 227 
Recreational vehicles, 155 
Recreations, computer, 188 
Recreations, mathematical, 99 
Reference information, 1 
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Reference table, 74 
Reference Table Program, 74 
Rental locator, 60 
Resumes, 60 
Retirement planning, 59 
AL Equivalent Impedance Program, 

119 
Robots, personal, 207 
Robotwar II Program, 185 
RPN calculator, 79 
RPN Calculator program, 81 

s 
Sales, 69 
Scheduling, 228 
Schematics for filters, 115 
Securities, 31 
Services, 60 
Short-term insolvency, 43 
Shorthand translator, 17 
Simple Song Transformation Pro-

gram, 148 
Simulation games, 182 
Simulations, educational 128 
Simulations, large scale, 131 
Simultaneous Equation Solver Pro-

gram, 94 
Software source books, 235 
Software, choosing for educational 

use, 126 
Sorting routines, 223 
Source index, 213 
Source subject index, 213 
Sourcebooks, software, 235 
Specialized Word-Processor Pro-

gram, 8 
Speed Reading Program, 134 
Sports, 153 
Sports predictions, 61 
Spreadsheets, electronic, 65 
Star Fight Program, 168 
Statistical Analysis Program, 87 
Statistics, 85 
Stock alpha and beta, 43 
Stock market, 59 
Stock Option Analysis Program, 41 
Stocks, 31 
Story writer, 179 
Strategy games, 157 
String utility routines, 221 
Subject index, the Source, 213 
Subject interest, Compuserve, 211 
Sundial design, 107 
Sundial Design Program, 108 
Sunrise and sunset, 154 
Supermarket comparison, 61 
Surveying calculations, 113 
Synthesizers, computer controlled, 

148 
Systems, small business, 61 

T 
Tailor's calculations, 228 
Tax planning, 58 
Teaching program, 131 
Technical analysis, 32 
Telephone Call Timer Program, 12 
Telephone code, 228 
Telephone numbers, local networks, 

214 
Temperature Humidity Index Pro-

gram, 107 
Terminal programs 211 
Textile Generator Program, 139 
Three Dimensional Plotter Program, 

135 
Tic-tac-toe games, 160 
Tides, 154 
Time calculations, 73 
Time Difference Program, 73 
Time management system, 13 
Timer, 20 
Translations, 229 
Trend line analysis, 35 
Tricolor game, 158 
True Annual Interest Rate Program, 

47 
Tuknanavuh~game, 161 
Tutor, computer, 127 
Typesetting, 60 
Typing speed, 227 

u 
Universal Decision Making Program, 

14 
Use of computers in the professions, 

75 
Utility programs, 221 

v 
Vector Addition Program, 92 
Venus, 152 
Video games, 156, 184 
Vocal interface, 199 
Voice control, 201, 202 

w 
Warrants, 54 
Weather forecasting, 105 
Weight, 15 
William Tell Program, 195 
Wind Chill Calculator Program, 107 
Word games, 178 
Word processing 6, 61 
World Series Predictor Program, 100 
Writing, 226 

y 
Yagi Antenna Design Program, 118 
Young children, programs for, 182 



1001 Things to Do with Your Apple 
If you are intrigued with the possibilities of the programs included in 1001 Things to Do with Your 
Apple (TAB Book No. 1816), you should definitely consider having the ready-to-run disk containing 
the software applications. This software is guaranteed free of manufacturer's defects. (If you have 
any problems, return the disk within 30 days, and we'll send you a new one.) Not only will you save the 
time and effort of typing the programs, the disk eliminates the possibility of errors that can prevent the 
programs from functioning. Interested? 

Available on disk at $19.95 for each disk plus $1.00 each shipping and handling. 

·-----------------------------------· I I'm interested. Send me: I 
I I I __ disk for Apple II, II+, lie, 48K (6232S) I 

I __ TAB BOOKS catalog I 
I -- Check/Money Order enclosed for $ I 
I plus $1.00 shipping and handling for each disk ordered. I 
I I I -- VISA __ MasterCard 

I Account No. _______________ Expires _______ _ 

I 
I Name 
I 
I Address 

I City ------------- State ______ Zip _____ _ 

I Signature 

I 
I 
I 
I 

Mail To: TAB BOOKS INC. 
P.O. Box 40 
Blue Ridge Summit, PA 17214 

I (PA. add 6% sales tax. Orders outside U.S. must be prepaid with international money orders in U.S. dollars.) 

I TAB1~6 
L-----------------------------------J 



1001 Things to Do with Your Apple® 
by Mark R. Sawusch and Tan ·A. Summers 

TAB's all-time bestselling computer idea book ... now in a brand new, 
revised edition for the Apple II, II+, lie or /le! 

"An amazing collection of practical ideas and programs ... the book is 
really overwhelming ... enough ideas to keep you and your computer 
busy for 01100100 binary years!" 

80 Microcomputing 

" ... a marvelous guide to personal computer use ... an indispensable 
reference that will open up new horizons for you and your computer." 

.:- .: __ Mother Earth News 

" ... a good source of material for programmers who write games, or who 
like variety, or who run out of ideas. " 

Creative Computing . 

Here's a gold mine of exciting ideas ... more than 1000 ways you can use 
your Apple for applications ranging from household recordkeeping and 
budgeting to investment analysis and business management-from game 
playing and hobby use to scientific, educational, and technical applications. 

Best of all, this is a book that not only includes a treasure trove of ideas for 
getting more from your computer ... it provides you with actual programs, 
printouts, flowcharts, diagrams, and step-by-step instructions for using your 
micro in practical and just-for-fun ways. 

You can use your micro to forecast the weather . .. to help your 
youngsters make better grades in school ... to calculate camera settings ... to 
control household appliances or security systems ... to manage your invest­
ments . . . to add excitement to your model railroading hobby . . . to translate 
shorthand notes .. . to handle practically every kind of business record keeping 
chore . .. to solve electronics problems . .. arid , of course, to play games! In 
fact, you'll find more ideas and ·programs for using your microcomputer than 
you 'd ever have thought possible . . . even ways to make money with your 
computer! · 

Mark R. Sawusch is an experienced microcomputer programmer, writer, 
and a pioneer in the personal computing field . Tan A. Summers is a freelance 
writer and computer programmer . .. 
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