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tinued to amaze people up to the end of the 19th century. The Turk
was destroyed in a fire in 1854, but by reading a number of articles
written about it one can reconstruct the way it worked. Although the
machine was only a trick, the fact that it was created shows that people
have dreamed about machines playing chess for centuries.

The first real chess machine was built in 1890 by a Spanish scientist,
Leonardo Torres Y Quevedo. This machine could achieve mate with
king and rook against king. Since this is a relatively simple way to
win, it was possible to devise explicit rules and build them into a
machine.

Figure A-2. The Torres Machine

Torres Y Quevedo built the machine to demonstrate his theories
about automation. The machine was a very complex system of wires
and switches (this was long before the transistor), and was one of
the most sophisticated machines built at that time. It is probably still
one of the most sophisticated computers ever built with wires and
switches. It is still in good working order and can be seen in the
museum at the Polytechnic in Madrid.

In 1949, Claude Shannon from Bell Labs published a paper entitled
Programming a Computer for Playing Chess. In this paper he de-
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Computer chess through
the ages
1770—The Turk
1890—Torres Machine
¢ 1951—Alan Turing’s
chess algorithms
1956—Los Alamos
program
1958—Alex Bernstein
1966—US/USSR match
1967—Machack—a real
tournament
victory
1970—First computer
chess tournament
at ACM
1978—Sargon
1985—Turbo Chess

scribed how to write a program that could play chess. This was in
the very early days when computers were still quite primitive, and
he wrote the paper mostly to convince people that it was possible to
program computers to perform tasks normally considered to require
“intelligence.” What is most extraordinary about the article is that
even today, most chess programs are based on the algorithms pre-
sented in this first paper on computer chess.

The first actual chess program was probably written by Alan Turing
in 1951. His algorithms were too complicated to be programmed on
the computers available at that time, so he had to do all the calcula-
tions by hand.

The first chess program to run on a computer was probably the Los
Alamos Program written in 1956 (some authors believe that the So-
viets won this race with a slightly earlier program, but this is not very
well documented). The computers were not very large in those days,
so the programmers had to restrict the game and play it on a 6X6
board, and omit the bishops. The program ran on a MANIAC com-
puter with a speed of 11,000 instructions per second. (Today, an IBM
PC performs about 500,000 instructions per second.) This program
also became the first program to beat a human player.

The first full chess program was probably the one written by Alex
Bernstein in 1958. During the next few years, many programs ap-
peared, and computers became faster and faster chess players. In
1966, a match was arranged between a U.S. program and a Soviet
program. The Soviet program smashed the opponent; the Russians
have always been good at chess. The following year a program called
MacHack by Richard Greenblatt became the first to beat a human
(1510 ELO points) in a real tournament game. In 1970, the first com-
puter chess tournament between four programs was held at the ACM
conference. The winner was Chess 3.0 by David Slate and Larry Atkins.
The ACM tournament has been held annually ever since, and is today
the most important computer chess tournament for large computers.

The 60’s and 70’s were the days of computer breakdowns, ridiculous
and illegal moves, and extreme optimism among programmers. In
1968, four computer experts made a bet of nearly $3000 against David
Levy, an international chess master, that within ten years he would
be unable to beat the best chess program in a match. Levy won his
bet in 1978 against Chess 4.7, a successor 1o Chess 3.0, but at the same
event he also became the first International Master to be defeated by
a program. If you want to know more about the earliest days of
computer chess, you can read Chess and Computers by David Levy,
Computer Science Press, 1976.

The best program written during the 70’s was Chess 4.N. The program
is still among the very best, but is now called Nuchess. Most of the
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In October of 1985, the
Cray Blitz program, run-
ning on a Cray X-MP/48 su-
percomputer, was defeated
at the North American
computer chess champion-
ships by a computer chess
machine called HiTech.
HiTech was developed by a
group (led by Hans Ber-
liner) from the Computer
Science department at

Carnegie-Mellon University.

The machine itself is a Sun

minicomputer with custom-

ized chips. It uses a pro-
gram called Oracle to con-
trol the search strategy;
once the strategy is deter-
mined, control passes to
Searcher, a unit with 64
microprocessors (one for
every square on the chess-
board). When a piece is
placed on a square, the ap-
propriate chip begins eval-
uating probable outcomes.
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best programs today—including the one in this book— are based
on the ideas from Nuchess. On large computers, the increase in
playing strength until now has mainly been caused by increased com-
puter power rather than better programs.

In 1980, Ken Thompson from Bell Labs built his customized Belle
system, which has since won many chess championships. (Thompson
developed the UNIX operating system, and he therefore has rather a
free hand at Bell Labs.) Belle is a 130 pound box containing a com-
puter and custom-built chess hardware. Because of the specialized
hardware, it can analyze up to 100,000 chess positions per second.
Belle became the first chess computer considered to be a threat to
national security. When Thompson wanted to take it to a chess ex-
hibition in Moscow, it was impounded at the airport, since U.S. au-
thorities believed it could be of vital importance to the Soviet military.

The best program today is probably either Belle or Cray Blitz by
Robert Hyatt. Cray Blitz runs on a special experimental, superfast 16-
processor Cray computer. The playing strength of the best programs
is about 2200 ELO. (Chess 4.5 and Belle are described in Chess Skill
in Man and Machine, edited by Peter W.Frey, second edition, Spring-
er-Verlag, 1983.) Not everyone has access to a Cray or free reign at
Bell Labs, though. In the late 70’s, attention turned to developing
good chess programs for personal computers.

In 1978, the first dedicated commercial chess microcomputer, Chess
Challenger 10, was introduced in the United States. Although it did
not play very well, it was a success, and it spawned an industry. A
couple of companies in Hong Kong started to produce chess com-
puters and today most dedicated chess computers are made in Hong
Kong (although the best programs are still made in California!). The
playing strength of microcomputer programs has increased
dramatically.

The increase in microcomputer playing strength has been due pri-
marily to better programs. It is a very good example of how much
you can get out of a microcomputer if you program it correctly. Most
of the commercial chess computers still use the 6502 chip (also used
in the Apple II, Commodore and Atari computers). The newer 16-
and 32-bit chips are faster for normal programs, but not necessarily
for chess programs. For chess programs, a 4 MHz 6502 is as fast as
an 8 MHz 68000! In the beginning, the microcomputer programs
analyzed about 40 positions per second; today, the best commercial
chess programs analyze up to 800 positions per second (running on
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ACM—the Association for
Computing Machinery—is
located at 11 West 42nd St.,

New York, New York 10036.

Phone: (212)869-7440.

a 4 MHz 6502). In comparison, Cray Blitz running on a Cray-1 com-
puter analyzes about 15,000 positions per second, which is only 20
times as many. The CHESS.PAS program analyzes about 50 positions
per second on a 5 MHz IBM PC.

If you want to see some of the programs and meet the people behind
them, you can visit one of the computer chess tournaments held every
year. For large computers there is the ACM tournament held at the
annual ACM conference in the United States. For microcomputers
there is the annual microcomputer World Championship, usually held
in Europe. These tournaments are where the old-timers meet, ex-
change ideas, drink a few beers and have a good time—while the
computers do all the hard brain work. In some ways, computer chess
is much more fun than real chess. You can talk, discuss the game or
even ask someone else to play while you go away for an hour. Most
professional chess programmers are awful chess players anyway. In
fact most of them cannot even beat their own programs!
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Appendix B
CHESS RULES

Following are the official rules of chess, which were provided by
George Koltanowski.

The game of chess is a board game played by two opponents who
maneuver their chess pieces in an attempt to checkmate the opposing
king.

1.

The chess board is composed of 64 equal squares alternately light
(the “white” squares) and dark (the “black” squares).

. The chess board is placed between the two players in a way so

that the square at the right-hand corner to each player is white.

. The eight rows of squares, running from the edge of the chess

board nearest one of the players to the edge of the board nearest
the other player, are called files (vertical columns).

. The eight rows of squares, running from one edge of the chess

board to the other at right angles to the files, are called rarks
(horizontal columns).

. The straight rows of squares of one color, touching each other at

the corners, are called diagonals.

At the start of play, one player uses the 16 light-colored pieces
(“white” pieces), and the other player uses the 16 dark-colored pieces
(“black” pieces).

These pieces are as follows:

NAMES WHITE BLACK
A KING é

A QUEEN

TWO ROOKS

TWO BISHOPS

TWO KNIGHTS

EIGHT PAWNS

i clli= B
= S Dms G e
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The initial position of the pieces upon the chess board is as shown

in the following diagram:
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. The two players must alternate in making one move at a time. The
player with the white pieces begins the game.

2. It is said that a player “has the move” when it is his or her turn
to play.

1. Except for castling, a move is the transferring of a piece from one
square to another square, vacant or occupied only by an enemy
piece. (An “enemy” piece is a piece of the opposite color.)

2. No piece, except the rook in castling and the knight can move
over a square occupied by another piece.

3. A piece moved to a square occupied by an enemy piece captures
this piece, which must be immediately removed from the chess
board by the player who makes the capture.

The King

Except for castling, the king moves from his square to one of the
contiguous squares not under attack by an enemy piece.

A square is “under attack by an enemy piece” when that piece can
move to the square on its next move.

Castling is a transfer of the king, completed by the transfer of the
rook, counting as a single move (of the king) and executed strictly
as follows:

The king moves from his initial square two squares to one side, then
the rook from that side passes over the king to occupy the square
the king has just passed over.

Castling is definitely not allowed on either side if the king or rook
has already moved.

Castling is momentarily prevented:
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the Move

CHESS RULES

a) if the initial square of the king or the square which the king must
pass over or that which it will occupy is attacked by an enemy
piece, or

b) if there are any pieces between the king and the rook toward
which the king must move.

The Queen

The queen moves along the length of the rank or file or diagonal
upon which she stands.

The Rook

The rook moves along the length of the rank or file upon which it
stands.

The Bishop

The bishop moves along the length of the diagonal upon which it
stands.

The Knight

The knight moves either two squares on the rank and one on the
file, or two on the file and one on the rank (an “L” shape).

The Pawn
The pawn moves as described below:

a) From its initial square, it advances one or two vacant squares for-
ward on its file. Thereafter, it moves only one vacant square on
its file at a time. To capture, it advances to a square contiguous to
its own upon the diagonal.

b) A pawn attacking a square passed over by an enemy pawn, which
has been advanced two squares in one move from its initial
square, can capture but only in the move immediately following
this enemy pawn, as if that pawn had only moved forward one
square. This capture is called “taking in passing” (“prise en pas-
sant”).

¢) Any pawn that reaches the last (eighth) rank must be changed
immediately, as a part of the same move, into a queen, rook,
bishop or knight of the same color, at the choice of the player and

without reference to the other pieces remaining upon the chess
board. This changing of a pawn is called “promotion.”

The completion of a move is achieved:

a) in the transfer of a piece to a vacant square, when the player
releases the piece.
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b) in a capture, when the captured piece has been removed from

the chess board and the player, having placed it on its new square,
has released it.

¢) in castling, when the player has released the rook upon the square

passed over by the king; when the player has released the king,
the move is not yet completed, but the player no longer has the
right to make any move other than castling.

d) in the promotion of a pawn, when the pawn has been removed

from the chess board and the player has released the new piece,
placed upon the square of promotion. If the player has released
the pawn upon its arrival at the square of promotion, the move is
not yet completed, but the player no longer has the right to move
a pawn to another square.

The player having the move can adjust one or several pieces after
warning his or her oponent.

Otherwise, if a player having the move touches one or several pieces,
he or she must make a move using the first piece touched which can
be moved or captured.

1.

If a move is made illegally and if one of the players states this fact
before touching a piece, the illegality will be corrected applying
the rules under the Touched Pieces section above. If the illegality
is not stated, the game continues without correction.

. If, in the course of a game, one or several pieces have been acci-

dentally jarred and incorrectly replaced, or if, after an adjourn-
ment, the position is incorrectly set-up and if one of the players
states this fact before touching a piece, the irregularity can be
corrected. If the irregularity is not caught before a player touches
a piece, the game continues without correction.

. If during the game it is claimed that the initial position of the chess

board was incorrect, the game will be annulled.

. The king is in check when his square is attacked by an enemy

piece; it is said that this piece gives check to the king.

. Check must be parried by the move immediately following. If

check cannot be parried, it is said to be “mate.”

. A piece interposing to prevent check to the king of its own color

can itself give check to the enemy king.
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1. The game is won by the player who gives mate to the enemy king,

2. The game will be considered as won by the player whose oppo-
nent resigns from the game.

The game is a draw:

1. When the king of the player who has the move is not in check but
the player cannot make any move. It is said the king is “stale-
mated.”

2. By agreement between the two players.

3. Upon demand by one of the players when the same position ap-
pears three times with the same player having the move each of
the three times. The position is considered the same if the pieces
of the same denomination and of the same color occupy the same
squares.

4. When a player who has the move demonstrates that at least fifty
moves have been played by himself and opponent without the
capture of any piece or the moving of any pawn.

The two most widespread systems of notation are the algebraic system
and the descriptive system.

BLACK
A B C D E F G H

7 ’//
: ?/ e :
6 7 .
5 7/’4%%%%%%% .
4 % 7 % %/; .
s\ %/2 wy Y s
2 7 // %/’/ i
1 N%%%/// e :
A B C D E F G H
WHITE

The pieces, except the pawns, are designated by their initials. The
pawns are not specifically indicated.

(In American usage knight is indicated by Kt or N, since k indicates
the king.)

The eight files (from the first rank of the white pieces) are designated
by the letters a to h.

The eight ranks are numbered from 1 to 8 in counting from the first
rank of the white pieces.
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(In the original position, the white pieces are found upon the first
and second rank, and the black pieces on the seventh and eighth
ranks.)

Each square is thus defined by the combination of a letter and a
numeral.

To the initial of each piece (except a pawn) one adds the square of
departure and the square of arrival. In abbreviated notation, the
square of departure is omitted.

Thus Bcl-f4 means the bishop upon the square ¢l is moved to the
square f4. In abridged notation: Bf4.

In another example, €7 —e5 means the pawn upon the square €7 is
moved to the square e5. In abridged notation: e5.

When two pieces of the same denomination can be moved to the
same square, the abridged notation is expanded in the following
manner: If, for example, two knights are at g1 and d2, the move
Ktgl —f3 is written in abridged as Ktg—f3. If the knights were at gl
and g5, the move Ktgl — {3 would be abridged as Kt1 — f3.

ABBREVIATIONS

O Castling with the rook on hl or h8 (short castling)
0-0 Castling with the rook on al or a8 (long castling)
X Capturing
Giving check
+ Giving checkmate
Wwell played
Poorly played

O-
Oo-

“"“++o
e

BLACK
QR QN QB Q K KB KN KR

R A
R
%%@@%@
B EEu

QR QN QB Q K KB KN KR
WHITE

- N W A U O N @™
® N o A W N -
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CHESS RULES

As in the algebraic system, the pieces, except the pawns, are desig-
nated by their initials. The pawns are not specially indicated.

(In American usage and notation the pawns are also indicated by
theiy initial; and the knight is indicated by Kt or N, since K is reserved
to designate the king.)

One distinguishes the rook, knight and bishop of the king and the
queen by the addition of the letters K and Q (KR or QR, etc.).

The eight files (from left to right for the white pieces and right to
left for the black pieces) are distinguished thus:

File of the queen’s rook (QR)

File of the queen’s knight (Qkt or QN)
File of the queen’s bishop (QB)

File of the queen (Q)

File of the king (K)

File of the king’s bishop (KB)

File of the king’s knight (KKt or KN)
File of the king’s rook (KR)

The eight ranks are numbered from 1 to 8, in counting from the first
rank, for the white and black pieces.

The initial of the piece moved and the square to which it moves are
indicated.

Example: Q-KB4 means the queen is moved to the fourth square in
the file of the king’s bishop.

When two pieces of the same denomination can move to the same
square, the square of departure and the square of arrival are both
indicated. Thus R(KKt4)-KKt2 means the one of the two rooks which
is on the fourth square of the king’s knight's file is moved to the
second square of the same file.

(In practice, the indication in abridged form of R(Kt) or R(4) is usually
sufficient, if the two rooks are not both on the Kt file or both on the
Sourth rank.)

ABBREVIATIONS
O0-0 Castling with the king’s rook (short castling)
O0-0-0 Castling with the queen’s rook (long castling)
1 0r X Capturing
ch. or + Giving check
! Well played
? Poorly played
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Appendix C
BASIC BRIDGE RULES AND STRATEGY

Following are the official rules of bridge, provided by Kit Woolsey.

Bridge is a card game for four players, two pairs of partners. The
partners sit across the table from one another, with an opponent on
each side. For convenience, we will refer to the players as “North,”
“East,” “South,” and “West” to correspond with their geographical
positions around the table. Thus North and South are partners, East
and West are partners, and around the table clockwise are North,
East, South, and West.

Each player is dealt 13 cards. The object of the game is for one
partnership to contract to win a certain number of #icks, while the
opposing pair attempts to prevent this. A trick consists of four cards,
one played by each player. Since each player has 13 cards, there are
13 tricks available.

The play to a trick is as follows: one player plays any card, and the
other three players each play a card in turn, going clockwise around
the table. A player must “follow suit,” that is, play a card of the same
suit as the first card of the trick if s/he is able to do so—if not, s’/he
may play any card. The winner of the trick is the player who plays
the highest card of the suit led (ace is high, deuce is low), unless
there is a #rump suit (a special suit determined by the bidding) in
which case the highest trump (if any) played wins the trick. The
person who wins a trick plays first to the next trick, and play continues
until all 13 tricks have been played.

The determination of the trump suit and which pair contracts for how
many tricks is done by an auction—the highest bidder gets the con-
tract. The rank order of the suits is clubs (lowest), then diamonds,
hearts, spades and notrump (highest). Notrump means what it sounds
like—no trump suit. The smallest number of tricks one can contract
for is seven. Six is added to the bid, and that is the number of tricks
which the bidder is contracting to win. For example, “two spades”
contracts to take eight tricks with spades as the trump suit; “three
notrump” contracts to take nine tricks with no trump suit.

If two bids contract for the same number of tricks, the one with the
higher ranking suit is the higher bid (e.g., three hearts is higher than
three diamonds), but a bid for more tricks always outranks a bid for
fewer tricks (e.g., four clubs outranks three spades). You must con-
tract for at least seven tricks if you bid, so the lowest possible bid is
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one club, and since there are only thirteen tricks available, the highest
possible bid is seven notrump. If you bid, you must always make a
higher ranking bid than the previous bid.

The auction proceeds as follows: starting with the dealer, and going
clockwise, each player has the option of either passing or making a
bid higher than the last bid. In addition, if an opponent has made
the last bid you have the option of doubling, and if an opponent has
doubled your bid you have the option of redoubling. These doubles
and redoubles increase both the rewards for making the contract and
the penalties for defeating the contract. The bidding continues until
there are three consecutive passes, unless the first three bids are
passes—in which case the fourth player has a chance to bid. If he
also passes, the hand is redealt. You are permitted to make a legiti-
mate bid even if you have passed earlier in the auction.

When the bidding has concluded, the pair which made the highest
bid is the declaring side, and the player of that pair who first named
the suit of the final contract is the declarer. For example, if the auction
goes:

North East South West
One spade Pass Two hearts Pass
Three hearts Pass Pass Pass

then South is the declarer at three hearts, even though North made
the final bid—South bid hearts first. To make the contract, South
must take at least nine tricks with hearts as the trump suit.

The play proceeds as follows: the player to the left of the declarer
leads to the first trick. After this lead, declarer’s partner (called the
dummy) puts his or her cards face up on the table. The dummy has
no further say in the proceedings—the declarer plays both dummy’s
cards and his or her own. Play to the first trick continues with declarer
playing a card from dummy, then the player to declarer’s right playing
to the trick, and finally declarer playing the trick. The winner of the
trick leads to the next trick, and play continues until all 13 tricks have
been completed. If declarer has won at least the number of tricks
contracted for, s/he has made the contract; if not, s’he has been de-
feated.

If the declaring side fulfills their contract, they score points, deter-
mined by the number of tricks taken, the contract, and the trump
suit. Only tricks taken over the sixth trick are counted. The lower
suits (clubs and diamonds) are called minor suits, and the higher
suits (hearts and spades) are called major suits. Each trick (over six)
in a minor suit is worth 20 points, and each trick in a major suit is
worth 30 points. In notrump, the first trick is worth 40 points, and
all other tricks are worth 30 points.
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There are two kinds of scores. Tricks that have been contracted for
are scored “below the line”;, extra tricks and other bonuses are all
“above the line.” For example, suppose the North-South pair bid two
notrump and win ten tricks. Their score is 70 points below the line
(40 for the first trick above six, 30 for the next) and 60 points above
the line, since they only contracted for eight tricks.

If a pair scores 100 or more points below the line, they have won a
game. The first pair to win two games wins the rubber (two out of
three games), and scores a bonus of 700 points if their opponents
have not won a game that rubber, 500 points if their opponents have
won a game. This is a large bonus, so it is important to contract for
enough tricks to win a game (called bidding a game) if you think
you can take them. You need 11 tricks for game in'a minor suit, 10
tricks for game in a major suit and 9 tricks for game in notrump. If
you contract for fewer tricks (called a part-score) and make the con-
tract, your score below the line carries over to the next deal, but once
either pair wins a game both pairs must start from scratch for the 100
points.

If the contract is defeated, the defenders score points. If the declaring
side has not scored a game in the rubber (they are non-vulnerable)
then the penalty is 50 points for each trick the contract failed by,
while if they have scored a game (are vulnerable) the penalty is 100
points for each trick.

There is an additional bonus for contracting and making 12 tricks (a
small slam) or all 13 tricks (a grand slam). The small slam bonus is
500 points if non-vulnerable, 750 points if vulnerable. The grand slam
bonus is 1000 points if non-vulnerable, 1500 points if vulnerable.

Doubles and redoubles increase the scores and penalties. If the con-
tract is made, each trick that is contracted for scores double, while
each extra trick scores 100 points if non-vulnerable, and 200 points
if vulnerable. In addition, there is a 50 point bonus for making a
doubled or redoubled contract. If the contract is defeated, the defen-
ders score 100 points for defeating the contract one trick, and 200
points for each subsequent undertrick if declarer is non-vulnerable;
200 points for the first undertrick and 300 points for each subsequent
undertrick if vulnerable. Redoubles double all the doubled scores,
except the 50 point bonus for making the contract remains the same.

The primary goal in the bidding is to choose the final contract such
that the partnership’s best suit is trumps, and to contract for game if
the partnership can win enough tricks. Since high cards win tricks,
evaluation of the strength of a hand depends primarily upon the high
card content. The evaluation technique used by almost all players
today is as follows:
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ace
king
queen
jack

(LT
[l SRS SN

Notice that there are a total of 40 high card points, so an average
hand contains 10 high card points. You usually want a hand to be at
least one king above average, 13 or more points, to make the first
bid, although this requirement can be relaxed when you have a long
suit (5 or 6 cards), since long suits produce extra tricks in the play.
Experience has shown that a partnership’s combined total of 26
points is usually sufficient to make a game in notrump (9 tricks) or
in a major suit (10 tricks), but a minor suit game (11 tricks) usually
needs 29 points. Consequently, if your partner opens the bidding and
you have 13 or more points you should be sure to arrive at some
game contract. A trump suit will be worth an extra trick or two in
the play if you and your partner have at least eight trumps between
the two hands. If no satisfactory trump suit can be found, then you
should play in notrump.

When declaring a contract, it is important to plan your line of play
when the dummy’s hand is placed on the table. Do not play a card
from dummy until you know what you are going to do for the rest
of the hand. Doing so is the single most common mistake in bridge.

In a trump contract, determine the number of tricks you are likely
to lose in each suit, and if this is more than you can afford to lose,
attempt to avoid these losers, perhaps by trumping them in the
dummy or discarding them on some of dummy’s winners. It will
usually be correct strategy to first lead trumps until the opponents
have no more trumps—you don’t want them trumping your aces and
kings. Remember to take advantage of the clockwise order of play.
For example, if you hold the king of a suit in your hand and your
right hand opponent holds the ace, you will not win a trick with the
king if you lead it, but if you lead the suit from dummy you can now
play small if s/he plays the ace and play the king if s/he doesn't.

If you are declaring a notrump contract, you should count the number
of tricks you expect to win in each suit. If the total is not enough to
make your contract, you must establish some more winners. This is
usually done by playing the suit in which your hand and the dummy
have the greatest combined length. Since there is no trump suit, a
lowly deuce will win the trick if nobody has any more of the suit, so
attack your long suits. Knock out your opponent’s aces and kings, and
your smaller cards will score tricks. Remember that the opponents
will be trying to do the same thing. Notrump contracts are often a
race to see which side can set up their long suit first.

Turbo GameWorks Owner’s Handbook



Appendix D
SUGGESTED READING

Bridge

Ewen, Robert B. Charles H. Goren Presents the Precision System of
Contract Bridge. Doubleday, 1971.

Goren, Charles Henry. Goren’s Bridge Complete. Doubleday, 1971.

Goren, Charles Henry. New Contract Bridge in a Nutshell. Doubleday,
1972.

Goren, Charles Henry. Play as You Learn Bridge. Doubleday, 1979.

Goren, Charles Henry and Olson, Jack. Bridge is my Game: Lessons
of a Lifetime. Doubleday, 1965.

Lawrence, Mike. How to Read Your Opponent’s Card: The Bridge
Expert’s Way to Locate Missing High Cards. Prentice-Hall, 1973.

Morehead, Albert Hodges. Morebead on Bidding. (Morehead's clas-
sic book revised and modernized by Richard L. Frey.) Simon and
Schuster, 1974.

Chess

Frey, Peter W., ed. Chess Skill in Man and Machine, 2nd edition.
Springer-Verlag, 1983.

Harkness, Kenneth. Official Chess Rulebook. McKay, 1970.
Levy, David. Chess and Computers. Computer Science Press, 1976.

Reinfeld, Fred and Irving Chernev. Chess Strategy and Tactics. David
McKay Company, Inc., 1946.

Sunnucks, Anne, ed. The Encyclopedia of Chess. St. Martin’s Press,
1976.

Go-Moku

Lasker. Edward. Go and Go-Moku, The Oriental Board Games. Dover
Publications, 1960.
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GLOSSARY

Appendix E
GLOSSARY

Above the line: A bridge term referring to the scoring of extra
tricks and other bonuses.

Algebraic notation: Chess notation using ranks numbered from 1
to 8 and files labeled from a to b. A particular square on the board
can then be indicated as, e.g., DG. This is different from common
chess notation; knight to king's bishop 3 would be noted algebraically
as NKB3.

Algorithm: Method of solving a particular problem; in program-
ming, the plan for performing a calculation that the programming
code itself will perform during program execution.

Alpha-Beta search: A search algorithm designed to arrive at the
same conclusion as the Minimax search, but without having to eval-
uate all branches of the decision tree. See Minimax search.

Alpha-Beta window: Rather than using infinity (or, more practically,
negative and positive Maxint) for alpha and beta, the Alpha-Beta win-
dow attempts to cut off less productive branches of a decision tree
from the search by narrowing the limits of the values applied to alpha
and bera.

Array: A list of like elements indexed by a value or group of values.
Arrays have one, two or more dimensions.

Attack value: In Turbo Chess, a value signifying the ability of a piece
to attack another, used to calculate positional superiority of one side
to the other.

Below the line: A bridge term referring to the scoring of tricks that
have been contracted for.

Best line: In Turbo Chess, the series of moves the program expects
the game to follow.

Bid: In bridge, an offer to take a specific number of tricks of a certain
number or suit.

Bidding a game: A bridge term meaning to contract for enough
tricks to win a game.

Blackwood: In bridge, a method of asking your partner how many
aces or kings s/he holds. Used for slam bidding only. See Slam.
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Blitz chess: Chess played with only seconds allowed to make a move,
and no time to create deep plans and strategies (from WWII Blirz-
krieg, lightning war).

Brute Force: Any process conducted on a computer with no regard
for saving time, effort or minimizing steps; exhaustive and thorough,
but not elegant.

Capture search: A search conducted in Turbo Chess to determine
if there are any pieces to capture.

Castling: In chess, a move in which the king and rook approximate
changing places in a single move. Used to place the king in a more
protected position.

Contract: In bridge, the final bid.

Cut off: In a tree search, a cut off prevents the search from traveling
down less productive branches.

Data structure: The organization of constants, types, and variables
to best represent the data with which the programmer is working.

Declarer: In bridge, the first of the pair winning the contract to bid
the contract suit.

Distribution: In bridge, the pattern or shape formed by the number
of cards held—for example, 5-5-1-2 or 2-6-3-2.

Doubleton: In bridge, when only two cards of a specific suit are
held.

Dummy: In bridge, partner of the declarer.

ELO points: Scale used to measure the relative playing strength of
chess players. A factor of two in speed translates to about 60 ELO
points, while a factor of ten in speed equals about 200 ELO points. A
difference of 100 ELO points between players means the better player
should win 2/3 of the time.

Endgame: In chess, the last part of the game, with few pieces re-
maining on the board.

Endless loop: See loop, endless.

En passant capture: “In passing.” In chess, a move in which one
pawn passes an opposing pawn and captures it by moving to the
square behind.

En prise: “Taken.”

Evaluator: The procedure used by a game program to determine
which of several potential moves is the best.
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Evaluation spice: Code added to the evaluation algorithm to handle
special situations.

Fifty move rule: In chess, a draw game resulting from the player
who has the move demonstrating that at least 50 moves have been
played by him/herself and the opponent without the capture of any
piece or the moving of any pawn.

Files: The vertical columns of a chess or checkerboard.

Follow suit: In bridge, playing a card of the same suit as the first
card of the trick.

Heuristic: Problem-solving technique that uses rules of strategy;
used by Turbo GameWorks to guide the tree search.

Hint: What a game program may give you when it applies its com-
puterized evaluation capability to your situation rather than its own.

Horizon effect: An effect caused when a game evaluation procedure
selects a supposedly sound move at the limit of its “lookahead” (say
four plies), but on the move following that, the opponent captures
the piece. (In this case, the four-ply “horizon” causes a less than ideal
evaluation).

Incremental updating: Intelligently updating only the part of a data
structure representation that a move affects.

Initialize: Provide the initial values for variables at the beginning of
a procedure or program.

Killer moves: Moves that the evaluation procedure has discovered
an opponent can use against the program. The next time the program
evaluates moves, the killer moves are checked first to make sure that
the program has them blocked. Eliminates some search time.

Loop, endless: See endless loop.
Major suit: In bridge, spades or hearts.

Material: The number of your pieces still on the board versus those
the opponent has captured.

Midgame: In chess, the longest period of play (between the opening
and the endgame).

Minimax search: Search algorithm that finds the best move, assum-
ing that the opponent will play his or her best possible move.

Minor suits: In bridge, clubs and diamonds.

Move generator: A procedure that produces all the legitimate moves
possible for all the (program’s) pieces on the board.
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Nesting: Placing one loop or procedure inside another. For example,
in:
for i :=1 to 100 do
begin
write(i);
forn:=1to5do
write('Hello');
end;
The 7 loop is nested within the 7 loop, and executes five times for
each increment of .

Node: In a tree search, the point where multiple possible moves
diverge.

Non-vulnerable: In bridge, the side that has not yet scored a game
in the current rubber.

Normal move: As used by Turbo Chess, any move that is not a special
move. See special move.

Notrump: In bridge, no trump suit.

Opening library: A list of opening chess moves. At the beginning
of a chess game, the many possible moves with very minor differences
in value can make searches lengthy. Turbo Chess solves this by using
a list of pre-programmed openings and replies.

Overtrick: In bridge, a trick that exceeds the contract.

Part score: In bridge, contracting for fewer tricks than are required
to win a game.

Pawn structure: The arrangement of pawns on a chessboard as it
relates to their ability to guard and capture.

Ply: One half-move (the move of one person in a two-person game).
A full move is when both players have had a turn.

Positional play: A game strategy dependent on the placement of
pieces on a playing board and the relative value of those pieces.

Ranks: The horizontal rows of a chess or checkerboard.

Rubber: In bridge, a series of hands that ends when either side
SCOres two games.

Ruff: In bridge, to play a trump on a side when you cannot follow
suit.

Search tree: In a two-person game, a “map” of the possible moves
open to one player and the replies for each of those moves available
to the other player. Each level of move is called a ply.
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Shannon B: An algorithm that restricts the number of moves
searched at each node in order to conduct a deeper search.

Side suit: In bridge, any suit except trump.
Singleton: In bridge, when only one card of a specific suit is held.
Slam: In bridge, a contract for twelve or thirteen tricks.

Spaghetti code: A computer program so convoluted that trying to
follow the flow of logic is like tracing one strand in a bowl of spa-
ghetti.

Stayman convention: A special bid in bridge (two clubs in response
to one NT or three clubs in response to two NT) that shows nothing
about the club suit, but asks the partner to show four-card suits in
hearts or spades.

Suit: In bridge, the thirteen cards that all have the same symbol
(either clubs, diamonds, spades or hearts).

Third repetition: In chess, a game drawn upon demand by one of
the players when the same position appears three times with the same
player having the move each of the three times. The position is con-
sidered the same if the pieces of the same denomination and of the
same color occupy the same squares.

Tolerance search: The smaller the difference in value between two
good moves, the longer it takes a program to decide between them.
To avoid this situation, the program is satisfied if it finds one of the
best moves, rather than the absolute best move.

Top down programming: A program design practice of starting
from the general and working towards the specific.

Trick: In bridge, four cards played in a single round, one played by
each player.

Trump suit: In bridge, a special suit determined by the bidding that
outranks all other suits for the duration of a hand.

Void suit: In bridge, when no cards of a certain suit are held.

Vulnerable: A bridge term referring to the side that has scored one
game towards the current rubber.
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SUBJECT INDEX

A

Above the line score, in bridge, 133
Algebraic system of chess
notation, 10, 127-128

Algorithms, 39
Turbo Bridge
Alpha-Beta, 96
analysis, 94-95
bidding, 90-93
play, 93-96
Turbo Chess
Alpha-Beta, 52-55
Turbo Go-Moku, 39
Alpha-Beta algorithm
in Turbo Bridge, 96
in Turbo Chess, 52-55
Alpha-Beta window, 55-57

Below the line score, in bridge, 133
Best line, 12
Bid classes, 91-93
Bid menu, 23
Bidding (see Bridge, bidding)
Blackwood convention, 26, 107, 108
Board arrangement in chess, 123-124
Bridge (see also Turbo Bridge)
above the line score, 133
below the line score, 133
bidding, 22-27, 131-132
conventions, 25
doubling, 23, 132, 133
passing, 23
quick reference, 24
redoubling, 23, 132, 133
strategy, 26-27, 133-134
system, 24-26

SUBJECT INDEX

Blackwood convention, 26, 107,
108
declarer, 27, 132
declaring side, 132
distribution points, 24
dummy, 27, 132, 134
evaluation technique, 133-134
grand slam, 133
high card points, 24, 134
major suits, 132
minor suits, 132
notrump, 24, 25, 26, 131
part score, 133
partners, 131
playing, 21ff
playing the cards, 27-28
points, 24, 133
distribution, 24
high card points, 24
quick reference
bidding, 24
playing, 28
rubber, 133
rules, 131ff
small slam, 133
Stayman convention, 26,
strategy, 26, 27, 133-134
tricks, 131
trump suit, 131, 133, 134
trumps, value of, 27
Turbo Bridge program, (see
Turbo Bridge)
winning the game, 133
BRIDGE.COM file, 21
BRIDGE.PAS file, 96
Brute force, 33, 59
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C

Captures, 11, 63-64
Castling, 64, 67, 124
Check, 126
Chess (see also Turbo Chess)
board arrangement, 123
captures, 11, 63-64
castling, 11, 63-64, 67
check, 126
completion of moves in, 125-126
computer, 9, 117ff
drawn games, 12, 127
en prise pieces, 51
en passant captures, 11
history, 9
illegal positions in, 126
International Computer Chess
Association (ICCA), 87
machines, 9
notation,
algebraic system, 10, 127-128
short (descriptive), 11, 128-129
pieces, 123-125
playing, 10-13
quick reference guide to moves,
14-15
rules 123ff
touched pieces, 126
Turbo Chess program (see
Turbo Chess)
winning the game, 127
CHESS file, 10,13
CHESS.COM file, 10
CHESS.PAS file, 10
Clocks in Turbo Chess, 17
Color, in Turbo Chess, 18
Commands, in Turbo Chess, 13-19
quick reference guide, 14-15
Computer chess, 9, 117ff
Computer games,
types, 31

user interface in, 34
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D

Data structure, 32-33, 40-41

Declarer, in bridge, 27, 132

Descriptive (short) system of chess
notation, 128-129

Design concepts of computer
games, 31ff

Distribution diskettes, 3

Doubling, in bridge, 23, 132, 133

Drawn games, chess, 12, 127

Dummy, in bridge, 27, 132

E

Editor, Turbo Chess board, 18

ELO points, in chess, 47

En passant captures, in chess, 11

En prise pieces, in chess, 51

Error handling, Turbo Chess, 12

Evaluation module, in chess, 82

Evaluating moves, in chess, 37-38, 47

Evaluation function in computer
games, 33, 48, 64-68

F

50-move rule, 12
Full move in chess, 12, 68
Full time level, in Turbo Chess, 13, 16
Functions
Turbo Bridge 92ff
Turbo Chess 71ff
Turbo Go-Moku, 36

G

GO-HELP.INC file, 40, 46
Go-Moku, 7-8,
commands, 8
object of game, 7
open 3, 36
open 4, 35
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playing, 7-8

strategy, 8
GO-MOKU.COM file, 7
GO-MOKU.HLP ASCII file, 46
GO-MOKU.PAS file, 40
Grand slam, bridge, 133

H

Half move, chess, 12

Hash table, 69

Help module, chess, 41

Hints, Turbo Chess, 17

History of computer chess, 117ff
Horizon effect, in Turbo Chess, 60-61

1

Illegal moves in Turbo Chess, 12

Incremental updating, 39, 69

Information window in Turbo Bridge,
22

International Computer Chess
Association (ICCA), 87

Iterative search, in Turbo Chess, 55, 62

K
Killer moves, chess, 62-63
L

Levels of play, chess, 14-16
Lookahead, in chess, 49

M

Machines, chess-playing, 9
Major suits, in bridge, 132
Material, in chess, 48
Menus, bridge

bid, 23-24

option, 21-22

SUBJECT INDEX

Minimax search, 33, 50-52
Minor suits, in bridge, 132
Move generator, in Turbo Chess,
61-62
Moves, chess
generating, 61-62
illegal, 12
listing of, 13
making, 10
quick reference guide to, 14-15
searching for, 49
taking back, 17

N

Negative Alpha-Beta window (see
Tolerance Search)

Nested loops, in chess, 39

Notation in chess,
algebraic system, 10, 127-128
short (descriptive) system, 11, 128-

129
Notrump, in bridge, 28, 131

(o)

Opening library, in chess, 10, 12
Open 3, in Go-Moku, 36

Open 4, in Go-Moku, 35
OPENING.LIB file, in chess, 10
Options menu, in bridge, 21-22
Overall bid, 27

P

Part Score, in bridge, 133

Pascal programming language, 1, 3

Passing in bridge, 23

Pawn promotion, 11, 62

Pawn structure, 64

Pieces, in chess, 123-125
arrangement of, 123
development, 64
moves of, 124-125
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point value of, 48
Piece Value Table, 33, 69-70
Play algorithm, in Turbo Bridge, 93-95
Ply Search level, chess, 16
Principal Variation Search, 57-58
Problem analysis, 38
Procedures

Turbo Bridge, 92ff

Turbo Chess, 71ff

Turbo Go-Moku, 41-46

Q

Quick reference guides
Bridge
bidding, 24
playing, 28
Chess commands, 14-15

R

README.COM program, 3
Redoubling, in bridge, 23, 132, 133
Repetition, in Turbo Chess, 68
Rubber, in bridge, 133
Rules

Bridge, 131ff

Chess, 123ff

S

Saving the games,

Turbo Bridge, 28

Turbo Chess, 13
Score card, in bridge, 23, 28
Screen layout convention, in

Turbo bridge, 22
Search tree, in bridge, 95
Shannon-B strategy, 59
Shutout bid, in bridge, 27
Small slam, in bridge, 133
Stalemate, in chess, 12, 68
Stayman convention, 26
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T

Text editor, used to set up chess
board, 18-19
Time, tracking in Turbo Chess, 70-71
Third repetition rule, in chess, 12
Tolerance search, 58
Torres machine, 118
Touched pieces in chess, 126
Tree Search in Turbo Chess,
50-51
Tricks, in bridge, 131
Trumps, 27, 131
Turbo Bridge,
Alpha-Beta algorithm, 96
analysis algorithm, 94-95
bid
classes, 91-93
menu, 23-24
bidding
algorithm, 90-93
quick reference, 24
system, 24
BRIDGE.COM file, 21
BRIDGE.PAS file, 96
bridge table, display of, 28
data types in, 96-97
functions, 92ff
include modules, 102-114
BID.BR, 106-109
DEFAULTS.BR, 104
DISPLAY.BR, 102-103
INIT.BR, 105
INPUT.BR, 105-106
PLAY.BR, 110-112
SCORE.BR, 103-104
menus,
bid, 23
option, 21
options menu, 21-22
passes, 103
playing, 21ff
play algorithm, 93-95
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procedures, 92ff
program design, 89ff
score card, 28
screen layout convention, 22
Turbo Chess,
Alpha-Beta algorithm, 55
best line, 12-13
captures, 11, 63-64
castling, 64, 67, 124
changing sides, 17
chess board,
editor, 17
CHESS.COM file, 10
CHESS.PAS file, 10
clocks, internal, 17
color,
changing, 18
commands, 5-6, 13-19
en passant captures, 11
functions, 71ff
full move, 12
full time level, 13, 16
half move, 12
hash tables, 69
illegal moves, 12
include modules
BOARD.CH, 72-77
DISPLAY.CH, 79-81
EVAILU.CH, 82-83
INPUT.CH, 81-82
MOVGEN.CH, 78-79
SEARCH.CH 83-86
SMAILL.CH, 86-87
TALK.CH, 86-87
TIMELIB.CH, 71-72
incremental updating, 39, 69
indefinite level, 15
killer moves, 62-63
level menu, 13, 16
levels of play, 13, 16-17
demo, 16
full time, 16
indefinite, 16
mate search, 16-17

SUBJECT INDEX

normal, 16
ply search, 16
mates, basic, 68
Minimax search, 50-52
move generator, 61-62
moves, 10-11
generating, 61-62
illegal, 12
listing of, 13
making, 10
quick reference guide, 14-15
searching for, 49
taking back, 17
negative Alpha-Beta window (see-
tolerance search)
normal level, 13, 16
opening library, 10, 12
OPENING.LIB file, 10, 12
pawn promotions, 62
pawn structure, 48, 64
piece development, 64
Piece Value Table, 69-70
ply search level, 13, 16
principal variation search, 49-60
procedures, 71f
saving games, 13
screen, 10
search depth, 12
searches,
Alpha-Beta, 52-57
iterative, 55, 62
Minimax, 50-52
principal variation, 57-58
terminating, 17
tolerance, 58
tree, 58-59
Shannon-B strategy, 59
Sicilian defense, 64
time, tracking, 70-71

Turbo GameWorks
diskettes, 3
README.COM program, 4

Turbo Go-Moku,
algorithms, 38
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commands, 8

decision making, 38

data structure, 39

evaluator, 37

functions, 36

GO-MOKU.COM file, 7
GO-MOKU.PAS file, 40

help module, on-line, 41
incremental updating in, 40-41
main program, 41

moves, evaluating, 37-38

nested loops, execution time of, 39
problem analysis, 38
procedures, 38,40,42-44

screen, 7

Turbo Pascal Reference Manual, 3

Turbo Pascal, use with Turbo

Go-Moku, 40
Turbo Tutor, 1

Turk, the, 117

User interface

in computer games, 34
in Turbo chess, 81-82
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VERSION 1.5

g

'INFOWORLD’S
SOFTWARE PRODUCT OF THE YEAR

Whether you're running WordStar™, Lotus™, dBase™,
or any other program, SIDEKICK puts al! these desklop
accessories at your fingertips. Instantly.

A full-screen WordStar-like Editor You may jot A Monthly Calendar functional from year 1901
down notes and edit files up to 25 pages long. through year 2099.

A Phane Directory for your names, addresses A Datebook to remind you of important

and telephone numbers. Finding a name or a meetings and appointments.

number becomes a snap. A full-featured Calculator ideal for business use.
An Autodialer for all your phone calls. it will it also performs decimal to hexadecimal to
look up and dial telephone numbers for you. binary conversions.

(A modem is required to use this function.)

An ASCII Table for easy reference.

Ali the SIDEKICK windows stacked up over Lotus 1-2-3. Here’s SIDEKICK running over Lotus 1-2-3. In the SIDEKICK
From bottom to top: SIDEKICK'S “Menu Window,” ASCII Notepad you'll notice data that’s been imported directly from
Table, Notepad, Calculator, Datebook, Monthly Calendar and the Lotus screen. In the upper right you can see the Calculator.
Phone Dialer.

The Critics’ Choice

“In a simple, beautiful implementation of WordStar's™ “SIDEKICK is by far the best we've seen. It is also the
block copy commands, SIDEKICK can transport all or least expensive.” —Ron Mansfisld, ENTREPRENEUR

any part of the display screen (even an area overlaid by w :
the notepad display) to the notepad.” If you use a PC, get SIDEKICK. You'll soon become

—Charles Petzold, PC MAGAZINE dependent on it.” —derry Pournelie, BYTE

“SIDEKICK deserves a place in every PC.”
—~Garry Ray, PC WEEK

SIDEKICK IS AN UNPARALLELED BARGAIN AT ONLY $54.95 (copy-protectes)
(1]} 384.95 (not copy-protected)

Minimum System Configuration: SIDEKICK is available now for your IBM PC, XT, AT, PCijr., and 100% compatible microcomputers.
The IBM PC jr. will only accept the SIDEKICK not copy-protected version. Your computer must have at least 128K RAM, one disk
drive and PC-DOS 2.0 or greater. A Hayes™ compatible modem, IBM PCjr.™ internal modem, or AT&T® Modem 4000 is required for
the autodialer function.

INTERNATIONAL

SideKick and SuperKey are registered trademarks of Borland International, Inc. dBase is a trademark of Ashton-Tate. IBM is a registered trademark and PC . is @ trademark of International Business
Machines Corp. AT&T is a registered trademark of American Telephone & Telegraph Company. Infoworld is a rademark of Popular Computing, Inc., a subsidiary of CW Communications Inc. Lotus 1-2-3 is
atrademark of Lotus Development Corp. WordStar is a trademark of Micropro International Corp. Hayes is a trademark of Hayes Microcomputer Products, Inc.
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INCREASE YOUR PRODUCTIVITY
BY 50% OR YOUR MONEY BACK

SuperKey turns 1,000 keystrokes into 1!
Yes, SuperKey can record lengthy keystroke sequences and play them back at the
touch of a single key. Instantly. Like Magic.

Say, for example, you want to add a column of figures in 1-2-3. Without SuperKey youd
have to type seven keystrokes just to get started. [ “shift-@-s-u-m-shift-("]. With SuperKey
you can turn those 7 keystrokes into 1.

SuperKey keeps your ‘confidential’ files. . .CONFIDENTIAL!

Time after time you've experienced it: anyone can walk up to your PC, and read your
confidential files (tax returns, business plans, customer lists, personal letters. . .).

With SuperKey you can encrypt any file, even while running another program. As long
as you keep the password secret, only YOU can decode your file. SuperKey imple-
ments the U.S. government Data Encryption Standard (DES).

SuperKey helps protect your capital investment.

SuperKey, at your convenience, will make your screen go blank after a predetermined
time of screen/keyboard inactivity. You've paid hard-earned money for your PC.
SuperKey will protect your monitor's precious phosphor. . .and your investment.
SuperKey protects your work from intruders while you take a break.

Now you can lock your keyboard at any time. Prevent anyone from changing hours of
work. Type in your secret password and everything comes back to life. . . just as you left it.

SUPERKEY is now available for an unbelievable $69.95 (not copy-protected).

Minimum System Configuration: SUPERKEY is compatible with your IBM PC, XT, AT, PCjr. and 160%
compatible microcomputers. Your computer must have at least 128K RAM, one disk drive and PC-DOS 2.0
or greater.

INTERNATIONAL

SideKick and SuperKey are registered trademarks of Borland International, Inc.
1BM and PC-DOS are trademarks of International Business Machines Corp.  Lotus 1-2-3is a trademark of Lotus Development Corp.



REFLEX

THE ANALYST™

Reflex” is the most amazing and easy to use database management
system. And if you already use Lotus 1-2-3, dBASE or PFS File, you
need Reflex—because it’s a totally new way to look at your data. It shows
you patterns and interrelationships you didn’t know were there, because
they were hidden in data and numbers. It’s also the greatest
report generator for 1-2-3.

REFLEX OPENS MULTIPLE WINDOWS WITH NEW VIEWS AND GRAPHIC INSIGHTS INTO YOUR DATA.
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Records Comands

The FORM VIEW lets you build and view your database.

The GRAPH VIEW gives you instant interactive

The LIST VIEW lets you put data in tabular List form
i graphic representations.

just like a spreadsheet.

The CROSSTAB VIEW gives you
amazing “cross-referenced”
pictures of the links and
refationships hidden in your data.

The REPORT VIEW allows you to
import and export to and from
Reffex, 1-2-3, dBASE, PFS File and
other applications and prints out

information in the formats you want

So Reflex shows you. instant answers. Instant pictures. Instant analysis. Instant understanding.

THE CRITICS’ CHOICE:

“The next generation of software has officially arrived.” The program is easy to use and not intimidating to the novice . . .
Peter Norton, PC WEEK Reflex not only handles the usual database functions such as sorting

“Reflex is one of the most powerful database programs on and searching, but also “what-if” and statistical analysis . . . it can

the market. Its multiple views, interactive windows and graphics, great create interactive graphics with the graphics module. The separate

report writer, pull-down menus and cross tabulation make this report module is one of the best we've ever seen.”

one of the best programs we have seen in a long time . . . Marc Stern, INFOWORLD

Minimum System Requirements: Refiex runs on the IBM® PC, XT, AT and compatibles. 384K RAM minimum. IBM Color Graphics Adapter®, Hercules
Monochrome Graphics Card™, or equivalent. PC-DOS 2.0 or greater. Hard disk and mouse optional. Lotus 1-2-3, dBASE, or PFS File optional.

INTERNATIONAL

Reflex is a of BORLAND/Analytica inc. Lotus is a regi and Lotus 1-2-3is a of Lotus p ion. dBASE is a registered
trademark of Ashton-Tate. PFS is a registered trademark and PFS File is a trademark of Software Publishing Corporation. IBM PC, XT, AT, PC-DOS and IBM Color Graphics Adapter are
registered trademarks of International Business Machines Corporation. Hercules Graphics Card is a trademark of Hercules Computer Technoloigy.




If you use an IBM PC, you need

Turbo Lightning™ teams up
with the Random House
spelling Dictionary® to check
your spelling as you type!
Turbo Lightning, using the
83,000-word Random House
Dictionary, checks your spelling
as you type. If you misspell a
word, it alerts you with a ‘beep’.
At the touzh of a key, Turbo
Lightning opens a window on top
of your application program and
suggests the correct spelling.
Just press ENTER and the
misspelled word is instantly
replaced with the correct word.
It's that easy!

Turbo Lightning works hand-in-
hand with the Random House
Thesaurus® to give you /nstant
access to synonyms.

Turbo Lightning lets you choose
just the right word from a list of
alternates, so you don’t say the
same thing the same way every
time. Once Turbo Lightning opens
the Thesaurus window, you see a
list of alternate words, organized by
parts of speech. You just select the
word you want, press ENTER and
your new word will instantly replace
the original word. Pure magic!

ightnin

If you ever write a word, think
a word, or say a word, you
need Turbo Lightning.

" s

The Turbo Lightning Dictionary.

The Turbo Lightning Thesaurus.

BORLAND

INTERNATIONAL

IBM PC, XT. AT, and PCjr. are reg:slered trademarks of International Business Machines Corp. Lotus 1-2-3 is a registered trademark of Lolus

Development Corporation. Word:

tar is a registered trademark of MicroPro International Corp. GBASE is a registered trademark of Ashton-Tate.

Microsoft is a registered trademark of Microsoft Corporation. SideKick is a registered trademark and Turbo Lightning and Turbo Lightning
Library are trademarks of Borland International. Random House Dictionary and Random House Thesaurus are regisiered trademarks of
Random House Inc. Reflex is a trademark of BORLAND/Analytica Inc. MultiMate is a trademark of MultiMate International Inc.

™

Turbo Lightning’s intelligence
lets you teach it new words.
The more you use Turbo
Lightning, the smarter it gets!
You can also teach your new Turbo
Lightning your name, business
associates’ names, street names,
addresses, correct capitalizations,
and any specialized words you use
frequently. Teach Turbo Lightning
once, and it knows forever.

Turbo Lightning™ is the
engine that powers Borland’s
Turbo Lightning Library™.
Turbo Lightning brings electronic
power to the Random House
Dictionary® and Random House
Thesaurus®. They're at your
fingertips —even while you're
running other programs. Turbo
Lightning will also ‘drive’ soon-to-
be-released encyclopedias,
extended thesauruses, specialized
dictionaries, and many other
popular reference works. You get
a head start with this first volume
in the Turbo Lightning Library.
And because 7urbo Lightning is a
Borland product, you know you can
rely on our quality, our 60-day
money-back guarantee, and our
eminently fair prices.

Suggested Retail Price $99.95
(not copy-protected)

Minimum System Requirements:

128K 1BM PC® or 100% compatible computer,
with 2 floppy disk drives and PC-DQS (MS-D0S)
2.0 or greater



SideKick, the Macintosh Office Manager, brings
information management, desktop organization and
telecommunications to your Macintosh. Instantly,
while running any other program.

A full-screen editor/mini-word processor
lets you jot down notes and create or edit
files. Your files can also be used by your
favorite word processing program like
MacWrite™ or MicroSoft® Word™.

A complete telecommunication
program sends or receives information
from any on-line network or electronic
bulletin board while using any of your
favorite application programs. A modem is
required to use this feature.

A full-featured financial and scientific
calculator sends a paper-tape output to
your screen or printer and comes complete
with function keys for financial modeling
purposes.

A print spooler prints any text file while
you run other programs.

A versatile calendar lets you view your
appointments for a day, a week or an entire
month. You can easily print out your
schedule for quick reference.

A convenient “Things-to-Do” file
reminds you of important tasks.

A convenient alarm system alerts you to
daily engagements.

A phone log keeps a complete record of all
your telephone activities. It even computes
the cost of every call. Area code hook-up
provides instant access to the state, region
and time zone for all area codes.

An expense account file records your
business and travel expenses.

A credit card file keeps track of your
credit card balances and credit limits.

A report generator prints-out your mailing
list labels, phone directory and weekly
calendar in convenient sizes.

A convenient analog clock with a
sweeping second-hand can be displayed
anywhere on your screen.

On-line help is available for all of the
powerful SIDEKICK features.

Best of all, everything runs
concurrently.

SIDEKICK, the software Macintosh
owners have been waiting for.

SideKick, Macintosh’s Office Manager is available now for
$84.95 (not copy-protected).

Minimum System Configuration: SIDEKICK is available now for your Macintosh microcomputer in a format that is not copy-protected.
Your computer must have al least 128K RAM and one disk drive. Two disk drives are recommended if you wish to use other application
programs. A Hayes-compatible modem is required for the telscommunications function. To use SIDEKICK'S autodialing capabifity you

need the Borland phone-link interface. See inside for details.

BORLAND

INTERNATIONAL

SIDEKICK is a registered trademark of Borland International, Inc. Macintosh is a trademark of Mcintosh Laboratory, Inc. MacWrite is a trademark of Apple
Computer, Inc. IBM is a trademark of International Business Machines Corp. Microsoft is a registered trademark and Word is a trademark of MicroSoft Corp.
Hayes is a trademark of Hayes Microcomputer Products, Inc.



WITH COMMENTED SOURCE CODE !
TURBOPASCAL

VERSION 3.0

THE CRITICS’ CHOICE:

“Language deal of the century . . . Turbo
Pascal: it introduces a new programming
environment and runs like magic.”

—Jeff Duntemann, PC Magazine

“Most Pascal compilers barely fit on a disk,
but Turbo Pascal packs an editor, compiler,
linker, and run-time library into just 39K
bytes of random-access memory.”

—Dave Garland, Popular Computing

“What | think the computer industry is
headed for: well - documented, standard,
plenty of good features, and a reasonable
price.” —derry Pournelle, BYTE

LOOK AT TURBO NOW!
O More than 400,000 users worldwide.

[0 TURBO PASCAL is proclaimed as the
de facto industry standard.

O TURBO PASCAL PC MAGAZINE'S award
for technical excellence.

OPTIONS FOR 16-BIT SYSTEMS:

8087 math co-processor support for intensive
calculations.

Binary Coded Decimais (BCD): Eliminates

round-off error! A must for any serious business
application. (No additional hardware required.)

THE FEATURES:

One-Step Compile: No hunting & fishing
expeditions! Turbo finds the errors, takes you
to them, lets you correct, then instantly
recompiles. You're off and running in record
time.

Built-in Inferactive Editor: WordStar-like easy
editing lets you debug quickly.

Automatic Overlays: Fits big programs into
small amounts of memory.

Microcale: A sample spreadsheet on your disk
with ready-to-compile source code.

IBM PC VERSION: Supports Turtle Graphics,
Color, Sound, Full Tree Directories, Window
Routines, Input/Qutput Redirection and much
more.

O TURBO PASCAL named ‘Most Significant
Product of the Year by PC WEEK.

OO TURBO PASCAL 3.0 — the FASTEST
Pascal development environment on the
planet, PERIOD.

Turbo Pascal 3.0 is available now
for $69.95.

Options: Turbo Pascal with 8087 or BCD at a low
$109.90. Turbo Pascal with both options (8087
and BCD) priced at $124.95.

MINIMUM SYSTEM CONFIGURATION: To use Turbo Pascal 3.0 requires 64K RAM, one disk drive, Z-80, 8088/86, 80186 or 80286
microprocessor running either CP/M-80 2.2 or greater, CP/M-86 1.1 or greater, MS-DOS 2.0 or greater or PC-DOS 2.0 grealer,
MS-DOS 2.0 or greater or PC-DOS 2.0 or greater. A XENIX version of Turbo Pascal will soon be announced, and belore the end of

the year, Turbo Pascal will be running on most 68000 - based microcomputers.

INTERNATIONAL

Turbo Pascal is a registered trademark of Boriand International, Inc.
CP/M s registered trademark of Digital Research, inc.

1BM an PC-DOS are registered trademarks of International Business
Machines Corp.

MS-DOS is a trademark of Microsoft Corp.

801 a trademark of Zilog Corp.



LEARN PASCAL FROM THE FOLKS WHO INVENTED
TURBO PASCAL® AND TURBO DATABASE TOOLBOX".

Borland International proudly introduces Turbo Tutor ®. The perfect
complement to your Turbo Pascal compiler. Turbo Tutor is really for everyone—
even if you've never programmed before.

And if you're already proficient, Turbo Tutor can sharpen up the fine points. The 300
page manual and program disk divides your study of Pascal into three learning modules:

FOR THE NOVIGE: Gives you a concise history of Pascal, tells you how to write a simple program, and
defines the basic programming terms you need to know.

ADVANGED CONCEPTS: If you're an expert, you'll love the sections detailing subjects such as “how to
use assembly language routines with your Turbo Pascal programs.”

PROGRAMMER’S GUIDE: The heart of Turbo Pascal. This section covers the fine points of every aspect
of Turbe Pascal programming: program structure, data types, control structures, procedures and
functions, scalar types, arrays, strings, pointers, sets, files and records.

A MUST. You'll find the source code for all the examples in the book on the accompanying disk ready to
compile.

Turbo Tutor may be the only reference on Pascal and programming you'll ever need!

TURBO TUTOR—A REAL EDUCATION FOR ONLY $34.95.

(not copy-protected)

*Minimum System Configuration: TURBO TUTOR is available today for your computer running TURBO PASCAL for PC-DOS, MS-DOS,
CP/M-80, and CP/M-86. Your computer must have at least 128K RAM, one disk drive and PC-DOS 1.0 or greater, MS-DOS 1.0 or
greater, CP/M-80 2.2 or greater, or CP/M-86 1.1 or greater.

INTERNATIONAL

Turbo Pascal and Turbo Tutor are registered trademarks and Turbo Database Toolbox is @ trademark of Borland International, Inc., CP/M is a
trademark of Digital Research, Inc., MS-DOS is a trademark of Microsoft Corp., PC-DOS s  trademark of International Business Machines Corp.



TURBO =/°APH/X Toowsox”

HIGH RESOLUTION GRAPHICS AND GRAPHIC WINDOW MANAGEMENT
FOR THE IBM PC

Dazzling graphics and painless windows.
The Turbo Graphix Toolbox™ will give even a beginning programmer the expert’s edge. It's a

complete library of Pascal procedures that include:
« Full graphics window management.

« Tools that allow you to draw and hatch pie charts, bar charts, circles, rectangles
and a fult range of geometric shapes.

» Procedures that save and restore graphic images to and from disk.

« Functions that allow you to precisely plot curves.

« Tools that allow you to create animation or solve those difficult curve fitting
problems.

No sweat and no royallies.

You can incorporate part, or all of these tools in your programs, and yet, we won’t charge you
any royalties. Best of all, these functions and procedures come complete with source code on
disk ready to compile!

John Markoff & Paul Freiberger, syndicated columnists:
“While most people only talk about low-cost personal computer software, Borland has been
doing something about it. And Borland provides good technical support as part of the price.”

Turbo Graphix Toolbox—only $54.95 ot copy protectes)

Minimum System Configuration: Turbo Graphix Toolbox is available today for your computer ruaning Turbo Pascal 2.0 or greater for
PC-DOS, or truly compatible MS-DOS. Your computer must have at least 128K RAM, one disk drive and PC-DOS 2.0 or greater, and
MS-00S 2.0 or greater with IBM Graphics Adapter or Enhanced Graphics Adapter, IBM-compatible Graphics Adapter, or Hercules

Graphics Card.
BORLAND

INTERNATIONAL

Turbo Pascal is a registered trademark and Turbo Graphix Toolbox is a trademark of Borland International, Inc.
1BM and PC-DOS are trademarks of International Business Machines Corp. ~ MS-DOSis a trademark of Microsoft Corp.



TURBO
DATABASE TOOLBOX
Is The Perfect Complement To Turbo Pascal.

It contains a complete library of Pascal procedures that allows you to sort
and search your data and build powerful applications. It’s another set of tools
from Borland that will give even the beginning programmer
the expert’s edge.

THE TOOLS YOU NEED!

TURBOACCESS Files Using B+Trees - The best way to organize and search your data.
Makes it possible to access records in a file using key words instead of numbers. Now
available with complete source code on disk ready to be included in your programs.

TURBOSORT -The fastest way to sort data—and TURBOSORT is the method preferred by
knowledgeable professionals. Includes source code.

GINST (General Installation Program)- Gets your programs up and running on other ter-
minals. This feature alone will save hours of work and research. Adds tremendous value
to all your programs.

GET STARTED RIGHT AWAY: FREE DATABASE!

Included on every Toolbox disk is the source code to a working database which demon-
strates the power and simplicity of our Turbo Access search system. Modify it to suit
your individual needs or just compile it and run. Remember, no royalties!

THE CRITICS’ CHOICE!

“The tools include a B+tree search and a sorting system. I've seen stuff like this, but not
as well thought out, sell for hundreds of dollars.”
—derry Pournelle, BYTE MAGAZINE

“The Turbo Database Toolbox is solid enough and useful enough to come recommended.”
—Jeff Duntemann, PC TECH JOURNAL

TURBO DATABASE TOOLBOX—ONLY $54.95 (not copy-protected).

Minimum system conligurations: 64K RAM and one disk drive. 16-bit systems: TURBO PASCAL 2.0 or greater for MS-DOS or PC-DOS
2.0 or greater. TURBO PASCAL 2.1 or greater for CP/M-86 1.1 or greater. Eight-bit systems: TURBO PASCAL 2.0 or greater for
CP/M-80 2.2 or greater.

INTERNATIONAL

Turbo Pascal is a registered trademark and Turbo Database Toolbox is a rademark of Boriand International, Inc. CP/M and CP/M-86 are registered trademarks of Digitat Research, Inc.
1BM ang PC-DOS are registered trademarks of International Business Machines Corp. MS-DOS is a trademark of Microsoft Carp.



EDITOR TOOLBOX
It’s All You Need To Build Your Own Text Editor
Or Word Processor.

Build your own lightning-fast editor and incor-  Create your own word processor. We provide all
porate it into your Turbo Pascal programs.Turbo the editing routines. You plug in the features you want.
Editor Toolbox™ gives you easy-to-install modules. ~ You could build a WordStar®-|ike editor with pull-
Now you can integrate a fast and powerful editor into  down menus like Microsoft's® Word, and make it work
your own programs. You get the source code, the  as fast as WordPerfect™.

manual and the know how.

To demonstrate the tremendous power of Turbo Editor Toolbox, we give you the source code for two
sample editors:

Simple Editor A complete editor ready to include in your programs. With windows, block commands, and
memory-mapped screen routines.

MicroStar™ A full-blown text editor with a complete pull-down menu user interface, plus a lot more.
Modify MicroStar’s pull-down menu system and include it in your Turbo Pascal programs.

The Turbo Editor Toolbox gives you all the
standard features you would expect to find
in any word processor:

o Word wrap

« UNDQO last change

* Auto indent

Find and Find/Replace with options
Set left and right margin

Block mark, move and copy.

Tab, insert and overstrike modes,
centering, etc.

MicroStar's pull-down menus.

And Turbo Editor Toolbox has features that word processors selling for several hundred dollars can't begin to match.
Just to name a few:

[Z/ RAM-based editor. You can edit very large IZ’ Multiple windows. See and edit up to eight

files and yet editing is lightning fast. documents—or up to eight parts of the same
Memory-mapped screen routines. In- document—all at the same time.

stant paging, scrolling and text display. B’ Multi-Tasking. Automatically save your
Keyboard installation. Change control text. Plug in a digital clock . . . an appointment
keys from WordStar-like commands to any that alarm—see how it's done with MicroStar's
you prefer. “background” printing.

Best of all, source code is included for everything in the Editor Teolbox. Use any of the Turbo Editor Toolbox’s
features in your programs. And pay no royalties.

Minimum system configuration: The Turbo Editor Toolbox requires an IBM PC, XT, AT, 3270, PCjr or true compatible with a minimum
192K RAM, running PC-DOS (MS-DOS) 2.0 or greater. You must be using Turbo Pascal 3.0 for IBM and compatibles.

BORLAND Suggested Retail Price $69.95

INTERNATIONAL (not copy-protected)

Turbo Pascal is a registered trademark and Turbo Editor Tootbox and MicroStar are trademarks of Borland
International, Inc. WordStar is a registered trademark of MicroPro International Corp. Microsoft and MS-DOS are
registered trademarks of Microsoft Corp. WordPerfect is a trademark of Satellite Software International. IBM,
IBM PC, XT, AT, PCjr. and PC-DOS are registered trademarks of International Business Machine Corp.
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GAMEWORKS

Secrets And Strategies Of The Masters Are
Revealed For The First Time

Explore the world of state-of-the-art computer games with Turbo GameWorks™. Using
easy-to-understand examples, Turbo GameWorks teaches you techniques to quickly create
your own computer games using Turbo Pascal®. Or, for instant excitement, play the three

great computer games we’ve included on disk—compiled and ready-to-run.

TURBO CHESS

Test your chess-playing skills against your computer challenger. With Turbo GameWorks, you're on your
way to becoming a master chess player. Explore the complete Turbo Pascal source code and discover
the secrets of Turbo Chess.

“What impressed me the most was the fact that with this program you can become a computer
chess analyst. You can add new variations to the program at any time and make the program play
stronger and stronger chess. There’s no limit to the fun and enjoyment of playing Turbo GameWorks’
Chess, and most important of all, with this chess program there’s no limit to how it can help you

improve your game.” —George Koltanowski, Dean of American Chess, former President of
the United Chess Federation and syndicated chess columnist.

TURBO BRIDGE

Now play the world’s most popular card game—Bridge. Play one-on-one with your computer or against
up to three other opponents. With Turbo Pascal source code, you can even program your own bidding
or scoring conventions.

“There has never been a bridge program written which plays at the expert level, and the ambitious
user will enjoy tackling that challenge, with the format already structured in the program. And for the
inexperienced player, the bridge program provides an easy-to-follow format that allows the user to start
right out playing. The user can “play bridge” against real competition without having to gather three

PG, —Kit Woolsey, writer and author of several articles and books
and twice champion of the Blue Ribbon Pairs.

TURBO GO-MOKU

Prepare for battle when you challenge your computer to a game of Go-Moku—the exciting strategy
game also know as “Pente”™. In this battle of wits, you and the computer take turns placing X’s and
0’s on a grid of 19X19 squares until five pieces are lined up in a row. Vary the game if you like using
the source code available on your disk.

Minimum system configuration: IBM PC, XT, AT, Portable, 3270, PCjr, and true compatibles with 192K system memory, running
PC-DOS (MS-DOS) 2.0 or later. To edit and compile the Turbo Pascal source code, you must be using Turbo Pascal 3.0 for IBM PC

and compatibles.
BORLAND 4585 Scotts Valley Drive

INTERNATIONAL Scotts Valley, CA 95066

Turbo Pascal is a registered trademark and Turbo GameWorks is a trademark of = -4 2
Borland International, Inc. Pente is a registered trademark of Parker Brothers. I S B N U 8 ? 5 E |-l ]‘ L. E' B
IBM PC, XT, AT, PCjr and PC-DOS are registered trademarks of International Business

Machines Corporation. MS-DOS is a trademark of Microsoft Corporation.



