Creating a Chess Player Part 3:

Chess 0.5 (continued)

Listing 1: The second half of Chess 0.5, written in Pascal. This portion of the
program covers evaluation of terminal nodes, the look-ahead procedure and
user commands (listing 1 continued on page 146).

PROCEDURE EVALUBS: (® EVALUATE CURRENT POSITION ®=)
VAR
INTY 3 TVW3 (* SCORE *)
FUNCTION EVKING {®* EVALUATE KING *=)
AR5} (® KING BIT BOARD *)
BIRSIITV: 1* FRIEMDLY PAMM BIT BOARD *=)
VAR
INTS 1 TS: (* SCRATCH =)
INRS 1 RS} {(* SCRATCH =)
INTY & TW} (®* SCRATCH =)
BEGIM
AHNDRS{IMRS s A4 CORNR) §
IF MULRSIIMNRS) THEM (®* KING NOT IN CORMER *)
IMTY 1= g
ELSE
INTY 1= FESANG; (®* KING SAFELY IN CORMER *=)
INRS 1= Aj
IF MITTSUIMRS, INTS) THEM
BEGIN
AMDRS{INRS, ATHFR{INTS ), B) 3 i* FIND PAWNNS HMEXT TO KING *)

INTV 1= TNTV + CHTRSIINRS)*FKPSHD}
{* CREDIT EACH CLOSE PAMMN =)
EwWD}

EVEING 1= INTWS (* RETURN XIMG SCORE =)
END; (® EVKING =)

FUNMCTIONM EVHOBL (® EVALUATE MOBILITY =)
(A;BITP)IOTYS (®* PLECE TYPES TO EVALUATE =)
VAR
IMRS 1 RS {(®* SCRATCH =)
INTS 1 TS (®* SCRATCH *)
IMTY 1 TW?: {®* SCRATCH =)
BEGIM
TORRS (IMRS: TPLOCIA) TPLOCIB]) {* MERGE PIECE TYPES *)
INTY 1= @3 (®* IMITIALIZE COUNT =)
WHILE MXTTSI(INRS,INTS) DO (®* COUNT ATTACKS =)
IMTV 1= INTV # CHTRSIATEFRIINTSING
EVHOBL 1= INTWS (®* RETURN TOTAL ATTACKS =)

END; (* EVHOBL =)

FUNCTION EVPAMM (* EVALUATE PAMNS *=)
(AIRS S (* LOCATION OF PAMNS =)
BaTE} (* PANM FORMARD DIRECTION =)
CITRIITV (® PAMN HOME RAMK *)
VAR
INRS ' RS} i® SCRATCH =)
IMRS 1 RS} {®* SCRATCH =)
INTS & T51 (* SCRATCH =)
IMTW 1 Tw} (®* SCRATCH =)
BEGIN
SFTRSIIMRS;A351) 3
AMODRS (I INRS ; INRS s A} § (* BIT SET FOR SIDE BY SIDE =)
INTY 1= CHNTRSUIMNRS)*FPFLNX} (®* SCORE PHALAMNX =)

SFTRSIINRS ;AsBL) ]
AMDRS I INRS , INRS oA} § {* BIT SET FOR PAWM DEFENSE *)
INTY 1= INTY # CHTRSUINRS)*FPCOMM: (* CREDIT COMMECTED PAMNS *)

SFTRSIINRS A B2) %
AHDRSIINRS . INRS A} §
IMTY a1a INTY & CHTRS{INRSI*FPCONM (* AND OTHER COMMNECTED PAWNMS =)

SFTRS{INRS.A.8) 3 {* MOVE FORMARD *)
MOTRS [ IMRS, TPLOCIMT 1) § (* OCCUPIED SQUARES *)
AMORS { INRS  IMRS » IHRS) § {* BLOCKED PAWNS *)

INTY 1= TNTV - CHTRSIINRS)®*FPALOX: (* PEMALIZE BLOCKED PAMNS *)

CPYRSIINRS , A) 3
WHILE NXTTS(IMNRS,INTS) DO (®* FOR EACH PAWN *)
IMTY 3= INTY +{ABSIORDAIC)-ORDIXTSR{INTS)) I} *FPADCRIXTSFIINTSI )}
(®* CREDIT PAWM ADVAMCEMENT *=)

EVPAMMN 1 INTW] (* RETURN PAMM SCORE *)
EMDY [* EVPAWM =)
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This month we conclude the listing
and commentary of Chess 0.5 begun
last issue. The program was written by
Larry Atkin, who is coauthor with David
Slate of the world championship chess
program, Chess 4.6. The program is
readily adaptable to personal computers
having Pascal systems such as the UCSD
Pascal project software. Part 4 concludes
the series with a discussion of chess
strategy and tactics.

Evaluating Terminal Positions

Another important aspect of any chess
program is the function which provides a
static evaluation of terminal positions in the
look-ahead tree. In the present program, this
routine also doubles as a preliminary scoring
function for sorting moves at the first ply, at
the beginning of the look-ahead search.
Since the evaluation function is used repe-
titively in the search, efficiency demands
that it be carefully engineered. We have left
this task as an exercise for the reader. Our
function presently includes only a few basic
essentials.

The most important feature is material.
We employ essentially the same function for
this that is used by Chess 4.5. A trade-down
bonus is also incorporated, ie: trade pieces
but not pawns when ahead in material. A
second feature which is considered is piece
mobility. The mobility of Knights and
Bishops is weighted more heavily than that
for Rooks and Queens. Special credit is
given to a King which is located in one of
the four corner squares in each corner of
the board, ie: 16 squares total. This encour-
ages early castling. Pawn structure is con-
sidered by providing a bonus for advancing
the pawns in the four center files, for hav-
ing a pawn near the King, and for having a
pawn adjacent to or defended by another
pawn. This indirectly penalizes isolated or
backward pawns. There is a direct penalty



if the square in front of a pawn is occupied.
The position of the Rooks is considered by
providing a bonus for placing a Rook on the
seventh rank and for attacking another Rook
of the same color (ie: doubled Rooks). The
executive routine for these assessments is
EVALUS.

The Look-Ahead Procedure

The look-ahead procedure is controlled
by an executive routine called SEARCH.
Several subprocedures are also defined
which handle specific tasks. NEWBST
keeps track of the move which is currently
thought to be best, and dynamically re-
orders the moves at the first ply level each
time a new best-move is selected. MINMAX
determines whether the move under con-
sideration will produce an a-f cutoff.
SCOREM is called into action when the
program can find no legal moves at a node.
It determines whether the position should
be scored as a checkmate or as a stalemate.
SELECT is responsible for move ordering at
each node. It determines whether there are
any more moves to be searched and if so,
makes sure that they are generated in the
correct order (ie: captures, killers, castling
moves, and then the remaining moves).

SEARCH incorporates a number of im-
portant features which make the look-ahead
search more efficient. These include staged
move generation, preliminary ordering
scores, setting a narrow a-f window at the
beginning of the search, conducting the
search in an iterative fashion, and dynami-
cally recording moves at the first ply as
the search proceeds. Because of these fea-
tures, the full-width search takes a long time
instead of taking forever.

User Commands

For the user’s convenience, the program
should be able to respond to a few simple
commands. Inputs to the program are pro-
cessed by a lengthy routine, READER,
which has many component subprocedures.
The translation of the input string is handled
by agroup of routines: RDRERR, RDRGNT,
RDRSFT, RDRCMP, RDLINE, RDRMOV
and RDRNUM. Each of the commands is
executed by a separate routine.

When the human player wishes to termi-
nate the game before it has reached its con-
clusion (eg: when he is hopelessly lost and
does not want to stay around to be crushed),
he can simply type an END command and
the ENDCMD routine will terminate the
program. If the user simply wishes to start a
new game, he can type INIT and the
INICMD routine will set up for a new game.
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that makes it tick !

Softdide.

Your home computer is only as useful
as what you put into it, and every
month SoftSide!™ publishes original
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The TRS-80 Software Exchange
offers an alternative. At the back of
each issue of SoftSide™, The TRS-80
Software Exchange Market Basket
lists programs that serve a variety of
interests. Are you a pilot ? How about
a computerized flight plan ? If you're
interested in using your TRS-80 for
business, we've got programs to
handle accounting, payroll, inventory
management — even a cash register
program! Whether you're interested
in statistical analysis, or Tarot cards,
or even real estate, you're sure to
find something in The TRS-80
Software Exchange Market Basket !
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SoftSide Subscriptions
PO Box 68 Milford, NH 03055
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CBASIC Is Better

Take CBASIC —the best Business BASIC.
Make it faster, easier to use,
and more flexible, and you have

CBASIC-2

New features that enhance CBASIC's value as the best
Buy in Business BASIC:

CHAINING 1o pass control from program to program;
INTEGER VARIABLES allow fast computation in 16-bit binary
arithrmetic. MULTIPLE LINE FUNCTIONS allow easier, more
structured coding; XREF produces a cross-reference
dictionary of variables; SAVEMEM reserves memory space
and loads subroutines: SADD% returns absolute address of
strings: CONSTAT% reports console status; WCASES converts
a sting o upper case; COMMANDS$ retums contents of
command line; plus CONCHAR?, %EJECT, FILE
BUFFERING, %PAGE, onci more.

Special Introductory Price: $89.95

SSG CBASIC version one
owners can update for only:

{send registration * when ordering)
Other vendors sell CBASIC.

But how many back up their custorners when
software is updated? We do.

For information, or fo order, contact:

Jtructured fystems Group

INCORPORATED

5208 CLAREMONT AVENUE
OAKLAND, CALIFORNIA 94618
(415) 547-1567

GRAPHICS STOCK ANALYSIS
NAVIGATION ASTRONOMY
NUMBER THEORY GAMES

THE

RECREATIONAL

PROGRAMMER

Users of computers and programmable calculators
enjoy this magazine! The articles are of
interest to hobbyists and professionals. The
programs are accompanied by explanations
written in clear, logical language. Our
authors are people who own and use machines
like yours!

“The Recreational Programmer” is issued bi-
monthly. It is available by subscription only
for twelve dollars per year (domestic), or
fifteen dollars per year (foreign).

Subscriptions and articles may be sent to:

THE RECREATIONAL PROGRAMMER
BOX 2571

KALAMAZOO MICHIGAN 49003

EXCELLENT CHOICE'!
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If the user would like to set up a specific
position from the previous game or some
other game, he can call the BOACMD rou-
tine, which will set up any position he de-
sires. To use this instruction, the pieces are
designated in the standard way (eg: K, Q,
R, B, N and P) and the colors are designated
by L for light and D for dark. The board is
described by starting at the lower lefthand
corner and listing, row by row, the 64
squares. Numbers are used to represent con-
secutive empty squares. The command to
set up the position after 1. P-K4, P-K4, 2.
N-KB3, N-OB3 is: BOARD, LRNBQKBI
RPPPP1PPP5N24P34DP33N4PPPP1PPPR1B
QKBNR.

If the human player is lazy or simply
wishes to test the program, he or she can
type GO and the machine will select a
move. By repeatedly typing GO the user
can sit back and watch the machine play
against itself. The routine that handles
this is GONCMD. To specify a value for
selected program parameter variables, the
player can use LETCMD. For example, the
amount of time the machine spends calcu-
lating a move can be controlled by specify-
ing a limit for the number of nodes to be
searched. The command LET FNODEL =
1000 will cause the machine to set a target
value of 1000 for the number of nodes to
be searched. In this case it will not start an-
other iteration if it has already searched
1000 nodes. If the user is confused about
the current board configuration, the com-
mand PRINT will activate PRICMD which
calls PRINTB for a representation (8 by 8
array) of the board. For diagnostic purposes
the user can also ask for other information.
The routine PAMCMD is activated by PB
and provides an 8 by 8 attack map for each
of the 64 squares. The routine POPCMD is
activated by PO and gives information con-
cerning the side to move (White or Black),
the en passant status after the last move, the
present castle status and the move number.
If the user types PM, the routine PMVCMD
will provide a list of all moves which are
legal for the side to move in the current posi-
tion. The command PL activates PLECMD
which prints the value of a designated vari-
able; for example, the user can determine
the present limit for the number of nodes to
be searched by typing PL FNODEL.

The user also has control over several
switches. He can ask the machine to repeat
(echo) each entry, to pause after 20 lines of
output, and to reply automatically each
time the opponent enters a move. These
switches are set by the switch commands
(eg: SW EC OFF), and are processed by
SWICMD. If the user wishes to manually
alter one or more of the status conditions



(eg: side to move, move number, en passant,
castling), this can be done by activating
STACMD.

Notes on Notation

The program also processes standard
chess notation. This is not strictly necessary.
Many programs use their own convention for
entering and reporting moves. A common
procedure is to denote the squares using a
number (1 through 8) for each row and a
letter (A through H) for each column. A
move is defined by listing the present square
of the piece and then the destination square.
For example, the common opening move,
P-K4, would be E2E4. Moving the White
Knight on the kingside from its original
square to KB3 would be G1F3. This con-
vention works nicely but it forces an ex-
perienced chess player to learn a new sys-
tem. Most would prefer standard chess
notation.

Because there are multiple ways to ex-
press the same move in standard notation,
the translation routine needs to be fairly
sophisticated. Consider a position in
which the White Queen’s Rook is on its
original square and the neighboring Knight
and Bishop have been moved. A move which
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It's TIME you brought your L5I-11 up to DATE. TIME and
DATE, two important parameters in the computer world, are
available to your LSI-11 on one DUAL SIZE BOARD. When
requested, the TCU-50D will present you with the date (month
and day), time (hour and minutes), and seconds. Turn your
computer off and forget about the time — your battery sup-
ported TCU-50D won't, not for 3 months anyway. The correct
date and time will be there when you power up.

The TCU-50D is shipped preset to your local time, but can be set
to any time you want by a simple software routine.

AT $295
YOU CAN'T AFFORD TO IGNORE TIME

Time is only one way we can help you upgrade your LSI-11 or
PDP-11 system. We'd also like to tell you about the others. So
contact Digital Pathways if you're into -11's. We are too.

DIGITAL PATHWAYS INC.

4151 Middlefield Road » Palo Alto,
California 94306 = Telephone (415) 493-5544
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places the Rook on the Queen Bishop file
can be designated as R-B1, R-QB1, R/1-B1,
R/1-QB1, R/R1-B1, or R/R1-QB1. It is im-
portant that the program recognize that each
of these character strings represents the same
move. How is this done?

One way is to have the machine generate
a list of all legal moves and then compare
each of these with the move entered by the
player. If his move matches one on the list,
that move is noted. The rest of the list is
then checked and if no more matches are
found, the noted move is assumed to be the
correct one. If no match is found, the ma-
chine prints ‘“illegal move.” If a second
match is found (eg: P-B3 matches both
P-KB3 and P-QB3), the machine prints
““ambiguous move.” The process of trans-
lating the opponent’s move into machine
compatible form and checking its legality
or ambiguity is done by YRMOVE. The
process of translating the machine’s move
into standard notation is handled by
MYMOVE. Both of these procedures call
MINENG, which is responsible for con-
structing the appropriating character strings.

Final Thoughts

This completes our listing of our dem-
onstration chess program. Despite the pro-
gram’s length, there are many desirable fea-
tures which have been omitted. The reader
with an interest in chess and programming
should use this listing as a starting point for
developing a program. The time required
for move calculation can be reduced by
writing machine dependent code for some
of the frequently used routines. There are
also features which can be added to improve
the level of play.

One useful addition would be an opening
library. An effective technique for this is de-
scribed by Slate and Atkin in their chapter
in Chess Skill in Man and Machine (P W
Frey, editor, Springer-Verlag, New York,
1977). An opening library provides the user
with a challenging set of opening moves and
directs the game into situations which are
familiar to the experienced chess player. By
including various options at the early choice
points and using a random selection pro-
cedure, the programmer can insure that the
machine will not always select the same
move sequence. The programmer can also
give the user the option of specifying a
particular opening against which he would
like to practice. For important matches, the
programmer can prepare surprise openings
for the machine in order to gain a psycho-
logical edge on the opponent.

Text continued on page 157



Listing 1, continued from page 140:

FUMCTION EVROOK (* EVALUATE ROOKS *)
(AIRSS . i* ROOK LOCATIONS *)
BIRS)IITVE (* SEVENTH RANK %)
VAR
INTY ® TV} (* SCRATCH =)
INTI & TIj i{®* SCRATCH %)
INTS » 153 (* SCRATCH =)
INRS © RS i{* SCRATCH =)
BEGIN
INTY 1= Q3% (®* IMITIALIZE =)
INRS 3= A}
IF MXTTS{IMRS,INTS) THEM (* LOCATE FIRST ROOK *)
BEGIN
AMORSIINRSy Ay ATKFRLINTS)) ¢
IF WNOT MULRS(IMRS) THEN {* ROOK ATTACKS FRIEWNODLY ROOX *)
INTV 1= INTV # FROUBL?T (* GIVE DOUBLED ROOK CREDIT *)
END3
ANDRS({INRS s Ay B) 3 {* RDOKS OM SEVENTH =)

INTI 1= CNTRSIIMRS) }

EVROOK 1= INTV + INTISINTI®FRCTTH! (* CREDIT ROOKS OM SEVENTH *)
ENDF (® EVROOK =)

BEGIM
IF XTHVIJNTHM]*MBVALL JNTK] + MAXPS <= BSTVLIJNTE=2] THEN
(* MOVE WILL PRUNE AMNYMAY *)
INTV 1= XETHVIJNTHI * HBVALLJNTK]
ELSE
BEGIM
INTY I=( FHPANN®(EVPAMNITPLOCILP) ;52:R2)=EVPANNITPLOCIOP],S4,RTI)
¢ FWHINN® (EVNOBL (LB.LN) ~EVHOBL (DB, DM )
¢ FHMAJN® (EVNOBL (LR,LG) =EVHOBL (DR ,DQ) )
+ FMROOK® (EVROOK ITPLOCILR) , XRRSIRT )

=EVRODK (TPLOCLDR) « XRRSIR2Z)) ]
¢ FUNING*{EVEINGITPLOCCLE]), TRLOC[LP])
=EVEINGUTPLOCIDK) s TPLOCLODPI) ]

)} DIV B&}
HAXPS g= MANIMANPS;ABS (INTWID§
IMTY 1= XTHVIJMNTHI®*(MBVALLI JMTE )+ INTV) ]
END:
IF SHTR THEM
BEGINM
WRITEI™ EVALUA™, JNTK, JNTH ,INDEX[ JNTE ), INTV) §
PRIMOVIMOVES] INDEX[JNTE])]) 3
END3
VALUETINDEXT JNTKT) t= INTWE
END3 (* EvVALUA *)

(* RETURN SCORE *)

FUNCTION SEARCH (* SEARCH LOOX-AMEAD TREE *)
1TMg 1* RETURNS THE BEST MOVE *)
LABEL
11 (* START MEW PLY *)
12, {* TRY DIFFERENT FIRST MOVE *)
i3, (* FLOAT WALUE BACK uP *)
1k, i®* FIND ANOTHER MOVE =)
15, (* BACK UP A PLY =)
163 1* EXIT SEARCH *)
PROCEDURE MEWBST i* SAVE BEST WOVE INFORMATION *)
(aaTh g (* PLY OF BEST MOVE *)
VAR
INTH 1 Tuj {* WOVES IMDEX %)
INRM & RM3 (* SCRATCH *)
BEGIN
BSTHVIA) #= INDERIA#LDS i* SAVE BEST WOVE *)
IF A = AKX THEN ®* AT FIRSTY PLY *)
BEGIN
INRM 1= MOVESIBSTHVIAN]Z (* SAVE BEST MOVE *)

FOR IMTW = BSTHMVIA)=1 DOWNTO AM+#1 DO
MOVESIINTM#1] = MOVESLINTWIS (* MOVE OTHER MOVES DOWN *)
MOVES[AN®1] 1= INRM3 i* PUT BEST AT BEGIMMING *)
Eu:ﬁ'ﬂ!tlll 1= AMelg (* PDINTS TO BEST HOVE *)
ELSE
IF WOT MOVES[BSTMV[A]].RMCA THEM
KILLRIJNTK] 1= MOVESIBSTHVIA)IZ (™ SAVE KILLER MOVE *)
ENDS I* NEWAST =)

FUNCTION MINMAX {®* PERFORM WINIMAX OPERATION *)

(AITKD i® PLY TO NININAX AT *)
et (* TRUE IF REFUTATION *)
BEGIN
MINMAX ®= FALSED (* DEFAULT IS MO PRUNING *)

IF SHTR THENW
MRITE(™ MINMAX™ A,=BSTYLIA=10,85TVLIAD,=BSTVLIA+L]DE
IF =BSTVLIA#1] > BSTVLIA) THEM

BEGIN
BETVLIA) s =BSTVLIA#+1)Y
MNEMBST (AN (®* SAVE BEST WOVE *)
MINMAX ¥= BSTVLIA#1) <= BSTWL[A=1)}
{* RETURM TRUE IF REFUTATION *)
IF SHTR THENW
MRITE(™ MEW BEST. PRUNE: ",BS5TVLIA+1) «= BSTVLIA=11))
ENDY
IF SMTR THEM
WRITELMNE {* PRINT TRACE LIME *=)

ENDI (*® MINMAX *)
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PROCEOURE SCOREM} (* SCORE MATE *)

BEGIM
NOVESCIMDEXN[JNTK]].RMNT s= TRUE} (* INDICATE MATE *)
IF WOVESIIMDE XTI JNTK]] . RMCH THEN (* CHECKMATE *)
VALUEL INDEXI JNTK]] = SA®JNTK = IV
ELSE (®* STALEMATE =)
VALUEL IMDEX T JMTK]I) u= 8%
IF SHTR THEN
WRITELM(™ SCOREM™, JNTK; JNTH; IMDEX [ JNTK]s VALUE[INDEXIJNTK] D) §
EMD: (* SCOREM %)

FUNCTION SELECT {* SELECT WEXT MOVE TO SEARCH *)
1Tes {* TRUE IF WOVE RETURNMED *)

LABEL

21, (* MEM SEARCH MODE *)

223 % EXIT SELECT =)
VAR

INTE & TBZ i* RETURN WALUE *)

INTK 3 T} {* SCRATCH *)

INTM © Tw} {* MOVE IMDEX *)

INTH & T} {* SCRATCH *)

INTV 1 Twj (* SCRATCH =)

PROCEDURE SELDON? {* SELECT EXIT = DOME.

CALLED WHEN MO FURTHER
MOVES ARE TO BE SEARCHED
FROM THIS POSITION.

THE CURRENT POSITION WUST
HAVE BEEM EVALUATED. *)

BEGIN
INTE = FALSEj} i* RETuRM w0 MOVE SELECTED *)
IF SHTR THEN
MRITELMI™ SELECT™,JNTK,™ EMD.™)}
&0TO 22} L h
ENDY (* SELDON *)

EXIT SELECT *)

PROCEDURE SELmMOV (* SELECT EXIT - SEARCH,.
CALLED WHEN A MOVE TO
BE SEARCHED MAS BEEW

FOUND. *)
(AaTH) {* IMDEX TO SELECTED WOVE *)
BEGIN

INTE = TRUE} (* RETURN WOVE SELECTED *)
INDEX[ JNTK+1]) 1= A} {* POINT TO SELECTED MOVE *)
MOVES(A).RMSU 1= TRUEY {® FLAG MOVE AS SEARCHMED *)
IF SWTR THEM
BEGIN

MRITE(™ SELECT™,JNTK,ORD(SRCHNI JNTK]} A}

PRIMOVIMOVES[ADN}
END1
coTo 221% (®* EXIT SELECT #)

EnDy * SELWOV *)

PROCEDURE SELNXT {* SELECT EXIT - MEW MODE.
CALLED WHEM A MEW SEARCH
NODE IS TO BE SELECTED *)

(AYTH) § {®* MEW SEARCH WODE =)
BEGIN

IMDEXEJNTK#1] 1= LINDXEJNTK])=1% (* RESET HOVES POINTER =)

SRCHMLJNTE] 1= A} {* CHAMGE SEARCH MODE *)

GOTO 211y {* EXECUTE MEXT WODE *)

ENDT  (*® SELNXT #)

PROCEDURE SELANYI i* SEARCH ALREADY GEMERATED
AND NOT ALREADY SEARCHED *)
VAR
IMTM 3 THj (* MOVES IMDEX *=)
BEGIN

FOR INTM 1= IMDEX[JNTK+1]}+1 TO JNTW=1 DO
IF MOT MOVESIINTW].RWSU THEM
SELMOVIINTMDS
EMD] (* SELANY *)

BEGINM
219 (® MEM SEARCH MODE *)
CASE SRCHM[JNTK] OF

HO® * IMITIALIIE FOR MEW MOVE *)

BEGIN
MVSELIJNTK] 1= Q% (* CLEAR MOVES SEARCMED *)
INTY 1= BSTVLIJNTK=-211% {® SAVE ALPHA *)
BSTVLIJNTH=2] = =2V (®* INWIBIT PRUNING IM £VALUS *)
HAXPS 1= @} (* INITIALIZE WAXINUN POSITIOMAL
SCORE *)
GEMALLY {* GEMERATE ALL MOVES =)
FOR INTHW o= AW#1 TO JNTH=1 DO
BEGIN
IF UPDATE(HMOVESI INTWI) THEN
BEGIM
IMDEX[JMTKE] = INTHME (* POINT TO CURRENT NOVE =)
EVaLusY (* SCORE POSITION *)
ENDY
OMDATE (INOVESLINTM]) §
ENDI

BSTYLIJNTE=2] = INTV] 1* RESTORE ALPHA *)
SORTITIVALUE . MOVES, JNTH=1)1}
(* SORT PRELIMIMARY SCORES *)
FOR INTK = AKX TO IX DO
EILLRIINTE] a= NULMV] 1* CLEAR KILLER TABLE *)



Listing 1, continued:

IF SMTR OR SHPS THEM
FOR IWMTW 1= AW#1 TO JNTH-1 DO
BEGIN
MRITEL™ PRELIM™, IMTM, VALUE[INTH])
PRIMOVIMOVESIINTMIN T (* PRINT PRELIMIMARY SCORES *)
IF INTM/LPP = INTHW DIV LPP THEM
PAUSER]
EMDE
SELMXTIHE) § {* SEARCH ALL MOWES *)
ENDI

Hig (* IMITIALIZE AT MEW DEPTH ®)
BEGIMN

MVSELTJNTK) 1= Q0%
IF JNTK » JATK THEMW
BEGIMN

EVALUSG {®* EVALUATE CURRENT POSITION *)

INDEX[JNTE#1) o= AW}

BSTVLIJNTE#1]) = =VALUEL INDEXTJNTK]]]

IF MIMMAXIJNTK) OR (JNTK = ZE) THEM

SELDONG (* THIS WMOVE PRUMES *)
SRCHHML JNTK) 3= H23 (® CAPTURE SEARCH *)

{* CLEAR MOVES SEARCHED *)

END
ELSE
SECHHL JNTK] 1= H3} {®* CAPTURES IM FULL SEARCH =)
GENCAPS i{®* GEMERATE CAPTURES *)
g SELMXT(SRCHM[ JNTK]) § {®* CHANGE SEARCH MODE *)
HD
HZ1 {* CAPTURE SEARCH =)
BEGIM
INTH = AW} i* BEST WOVE POIMTER =)
INTY am AV} (* BEST VALUE *)

FOR IWMTM 1= LINDXIJNTK] TO JNTW=1 DO
WITH WOVESIIMTW] DO
IF NOT RMSU THEM
IF ABSIXTPYLRMCPI) > INTY THENM
BEGIN
INTVY s= ABSIXTPVIRMCP])}

INTH 1= INTM}

ENDj
IF INTM =» AWM THEN {®* MOVE FOUND *)
ELgELHﬂ!IIHTHI (* SELECT BIGGEST CAPTURE *)
SELDOMNE * QuiT =)
EmNDI
M3® (* FULL WIDTH SEARCH = CAPTURES *)

BEGIN
INTW a= AN} (® BEST MWOVE POIMTER #)
INTY = AVl (® BEST VALUE *)

FOR INTM 1= LINDX[JNTK] TO JNTW=1i DO
WITH MOVES[IMTH] DO
IF NOT RMSU THEM
IF ABS(XTPVIRMCPI) > INTVW THEN
BEGIN
INTY 3= ABS(XTPVIRMCPI)}

INTH 1= IMTM}

EMD?
IF INTM <> AWM THEM i*™ MOVE FOUND =)
SELMOVIINTM) {* SELECT BIGGEST CAPTURE =)
ELSE
IF HOT HULMVBIKILLRIJNTE])} THENW
BEGIM

IMTH 1= JNTM3 (* SAVE CURRENT MOVES IMDEX *)
GEMFSL(NRSSIKILLRIJNTE ) RMFR]) 1
{* GEMERATE WOVE BY KILLER *)
SRCHHLJNTK]D 1= H&? (® SET MEXT SEARCH MODE *)
FOR INTW 2= IMTW TO JNTW=-1 DO
(* LOOK AT MOVES BY KILLER =)
IF KILLRIJNTK].RMTO = MOVESIINTWMI.RMTO THEM
SELMOYIINTM) {* SELECT XILLER MOVE *)
EMD}
SELMXT (He) 1 {* GO TO NEXT STATE *)
END3Z

Hikt (* INITIALIZE SCAW OF CASTLE MOVES AND OTHER MOVES
BY KILLER PIECE *)

BEGIN
GENCASY i® GEMERATE CASTLE MOVES *)
SELMNETIHS) (® GO TO MEXT STATE #*)
ENDY
W51 (* FULL WIDTH SEARCH = CASTLES AND DTHER MOVES BY KILLER
PIECE =)
BEGIN
SELANY} i* SELECT ANMY MOVE =)
GEWFSLUALLOCE JNTK]) § I® GEMERATE REMAIMING MOWES ®=)
SELMXT (HB) 3 {* MEXT SEARCH MODE *)
END}
HWET (* FULL WIDTH SEARCH - REMAIMNIMG MOVES =)
BEGINM
SELANY (®* SELECT AMYTHIMG OM LIST =)
IF MVSELIJNTE] = 0 THENW
SCOREM: (® SCORE MATE *)
SELDOM; (® ExXIT SELECT =)
END3

HT1 (®* RESEARCH FIRST PLY *)
BEGIM
JHTH 1= LINDX[AK+1)3 {® POINT TD ALREADY GENERATED
MOVES *)
MVSELIAK) 1= Q0% (®* RESET MOVES SEARCHED *)
FOR IMTW 1= AMel TO JNTH=1 DO
MOVES[INTW] . RMSU 1= FALSE}
{®* CLEAR SEARCHMED BIT +*)
IF SHTR THENW
MRITELMI™ REDD =, JNTE,BSTYLIAK=Z2]1,85TVLLAK=11)1
SELNXT (HE) ] (* SEARCH ALL MOVES ®)
EMDj
END?
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22s  (* SELECT EXIT *)
SELECT &= INTHI i* RETURM VALUE *»
EMDY (* SELECT *)

BEGIN (* SEARCH %)

BSTHVIAK] &= AW} (* INITIALIZE MOVE =)

INDEXI JNTK] 1= AW} (®* INITIALIZE TREE *)

MOVES[AMW] 3= LSTHV] (® INITIALIZE MOVE *)

EVALUS (* INITIAL GUESS AT SCORE *)

BSTYLIAK=2] 1= VALUE[AM] = WINDOMY (® INITIALIZE ALPHA=BETA
HIMDOW =)

BSTYLIAK=1] *n = VALUELAW] = WINDOM
JHTE 1= AK+i}

WHILE (NODES « FNODEL) AWD (JHTK « MAX(IZX DIV 2, ZX=8)) DO
BEGIN

1is (* START MEW PLY *)
BSTYLIJNTE] 1= BSTWLI JNTK=21% (®* INITIALIZE ALPHA *)
12y (* DIFFERENMT FIRST MOVE *)
IF WOT SELECT THENM
BEGIN
BSTWL(JNTE) 1= VALUETINDEX[JINTK]]}
MEWBSTIJMTKD §
END
ELSE
BEGIN
IF UPDATEIMOVESI INDEXL JNTK+1 1)) THEN
GOTo 11 i* START MEM PLY =)
ELSE
BECIM
OMOATEIMOVES[INDEN[JINTK 1) §
E":Etﬂ 12% i* FIND ANOTHER MOVE *)

138 (® FLOAT VALUE BACK *)
IF WINMAXUJNTE) THEMW
GOTO 15} {* PRUME *=)

1% (* FIND ANOTHER HMOVE AT THIS PLY %)
IF SELECT THEM
IF UPDATE(MOVESIIMDEX[ JNTK+111) THEN
GOTOD 11 (* START MNEM PLY *)
ELSE
BEGIM
DNDATE(HOVESIINDEXL JNTE ] 10§
GOTOD 14&; (®* FIND ANOTHER MOVE *)
END}
END3

151 (* BACK UP A PLY *)
IF JNTK = AK THEM
BEGIN (* WOT DONE WITH ITERATION *)
OMDATE(MOVEST INDEXI JNTIKID ) §
&0TD 13%
END}

{* DOME WITH ITERATION *)
IF (BSTVLIAK] <= BSTYLIAK=2Z1) OR (BSTVLIAK] >= =BSTVL{AK=11) THEM
BEGIN (* WO WOVE FOUND *)

IF WVSELLAK]) = 0 THEM

BEGIN (* MO LEGAL WOVES *)

(* RETRACT MOVE *)

GOTO 16% (* GIVE up =)
EnOD1
BSTVLIAK=2] 1= =1V} (* SET ALPHA=BETA WINDOW LARGE *)

BSTVLIAK=-1] = =2V}
SRMCHNLAK]) 1= HT}
JHTH a= AK+1j
s0TO 111 (* TRY AGAIN *)
END1
BSTYLIAK=2]) 1= BSTVLIAK] - WINDOM; (* SET ALPHA BETA WINDOM *)
BSTVLIAK=1] #= = BSTVLIAK] - WINDOW{
JHTE 1= JNTH+13 (* ADVANCE ITERATION WUMBER =)
SRCHHMIAK]) = HT}
END3

163 (* EXIT SEARCH *)
SEARCH 1= BSTHVIAK]G (* RETURM BEST HMOVE *)
ENMDE (* SEARCH =)

PROCEDURE READERj] (* READ INPUT FROM USER %)
LABEL
111 {* COMMAND FINISHED EXIT %)
VAR
INRA § RA} {* SCRATCH TOKEM *)
INTJ ¢ TJ% {* ECHO COMMAND INDEX *)
PROCEDURE RDRERRIATRN}Z {* PRINT DIAGMOSTIC ANMD EXIT %)
VAR
INTJ & TJ} {* STRING INDEX *)
INTH & TH} (* MESSAGE IMDEX *)
BEGIM
IF NOT SWEC THEN (* ECHO LIME IF MOT ALREADY
DONE =)
BEGIN
MRITE(™ =)j
FOR INTJ 1= AJ TO IJ=-1 DO
WRITEC(ILINE[INTJI)) {* MRITE INPUT LINE *)
WRITELM}
ENDS
FOR INTJ s= AJ TO JNTJ DO
WRITEL™ =)} (* LEADING BLAMKS BEFORE ARROM *)
HRITELNI™=="=)3} (* POINTER TO ERROR *)
FOR INTH = AN TO IN DO
MRITECALINTHI) 3 {* WRITE DIAGMOSTIC *)
WRITELME
GOTO 113 {* COMMAND EXIT *)

ENDT (* RORERR *)

(* INITIALIZE ITERATION WUMBER *)



Listing 1, continued:

FUNCTION RDRGNT (VAR HuRA)ETEY * GET MEXT TOKEM FROM COMMAND

VAR
INTJ ¢+ TN

RETURNS TOKEW IN A.
RETURNS TRUE IF NON=ENPTY
TOKEN.

A TOKEM IS AMY CONSECUTIVE
COLLECTION OF ALPHANUMERIC
CHARACTERS.

LEADING SPECIAL CHMARACTERS
IGMORED. *)

(® STRING INDEX *)

WHILE (JNTJ < TJ) AND (ORD(ILIMECJNTJN) >= ORO(™+=))} DO

JHTJ 1= JNTJA#LE
A = < o

INTJ = AAY
WHILE (JMTJ < ZJ) AMD (INTJS < ZA) AND (ILIMELJMTJD IM [™A%.."9%)) DO
BEGIN

ACIMTS) o= ILIMECJMTJDG {® COPY CHARACTER TO TOKEM *)

INTJ a= INTJel}
JHTJ 1= JNTJ*1 %
END}Y
RORGHT 1= INMTJ <» AA%

(* ADVAMCE POINTERS *)

(* RETURN TRUE IF ANYTHING
HOVED *)

WHILE (INTJ « ZJ) AMD (ILIME[JNTJ) IN ["A".."9%]1) DO

JNTJ 1= JNTJ#1}
EMD; (* RORGHT *=)

PROCEDURE RDRSFT3

VAR
INRA © RA3Z
INTE 1 TB

BEGIN

JNTS 1= AJY

INTS 1= RORGMT(INRA}]
ENDT (* RDRSFT *)

PROCEDURE RDRCHMD

(* SKIP REST OF TOKEW *)

(®* SKIP FIRST TOKEN IN COMMAND
LINE =)

i® SCRATCH =)
(* SCRATCH =)

1®* INITIALIZE SCAM ®=)
1®* THROM AWAY FIRST TOKEN *)

(® TEST FOR AMD EXECUTE COMMAMD
EXITS TO COWMMAMD EXNIT IF
COMMAND IS PROCESSED. *=)

-

CTEDIT
CSEDIT
CTEST
PLAYDATA
MEMVOICE
KEYPLAY
PIANO

SOFTWARE PACKAGE Il
available now

8080 Assembly Language
### Sources included ***
CPM 8", North Star, Micropolis,
Tarbell, CUTS, MITS ACR,

on any of the above media $30.00
calif. res. add 6% sales tax

COMPUTALKER CONSULTANTS

1730 21st Street, AB
Santa Monica, CA 90404

\ (213) 392-5230 /

NEW SOFTWARE FOR
YOUR COMPUTALKERI

A new parameter editor
Editor for CSR1 input

CT-1 Hardware diagnostic
To hear the data files

A vocal memory dumper
Subr. to play letters/digits
A simple musical keyboard

paper tape
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LLYLTE] {* POTENTIAL COWMMAND KEYWORD *)

PROCEDURE XXXCHD) 3} {* PROCEDURE T0D EXECUTE
COMMAND =)
BEGIN

IF INMRA = A THENM

BEGIN
XXXCHDE (* EXECUTE COMMAND =)
GOTO 14% (* EXIT =)

END}

ENDY (® RDRCHD *)

PROCEOURE ROL IME T (* GET WEXT INPUT LINE FRON
USER =)
VAR
INTC & TC3 (* SCRATCH =)
INTJ & T3 {* STRING INDEX *)
BEGIM
READLM: {* ADVAMCE TO WEXT LINE =)
INTS 1= AJY
MHILE MOT EOLM AND (INTJ « TJ) DO
BEGIM
READIICARDIINTIND: i* COPY IMPUT LINE *)
INTY g= INTJ#ig
EMD:
WHILE MOT EOLN DO
READIINTC) (* SKIP REST OF INPUT LIME *=)
WHILE IMTJ « 2J DO
BEGIM
ICARDIINT ) a= ™ ™ (®* BLAMK REST OF LINE *®=)
INTYD o= IWNTJe1i
ENDj
ICARDEZJIY sz =i™3 (®* SET END OF COMMAND *)
JHTJ 1= AJY i* RESET IMPUT LIME POINTER =)

EMD: (* ROLIMNE *)

FUNMCTION RORMOVWITE: (* EXTRACT MEXT COMMAND
FROM INPUT LIME.
RETURMS TRUE IF NOM=EMPTY

COMMAND, *)
VAR
INTJ ¢ TJ: (* STORIMG POIMTER =)
BEGIM
WHILE (JHTJ <« TJ) AND (ICAROIJWTIN = = =) pO
JHTJ 1= JMT J+1} (* SKIP LEADING BLAMKS =)
IATY 1= AJ}
WHILE (JMTJ <« TJ) ANMD C(ICARDIJWMTJIN <> =1=) DO
BEGIN
ILIME[IMT Y] s= ICARD[JWNTI)Z
INTJ 1= IWMTJe1%
JHTY 1® JMT Je1}
EnmDj
IF (ICARDIJWMTJ) = ™31™) AND (JATJ « T4} THEM
JHTI 1= JMT Jels {* SKIP SEMI-COLON *)
RORMOV 1= IWMTJ <5 AJ} {* RETURN TRUE IF NOM=EMPTY *#)
WHILE IWMTJ <« IJ DO
BEGIM
ILINE[LINT J] a= = =} {* BLANK FILL LINE *)
INT) am IMTJe1}
EwD}
ILINELZS) v=m =%3=% (* STORE COMMAND TERMIMATOR =)
JHNTI 1= AJT {* PRESET COMMAND SCANM *)
EMD (* RORMOV *)
FUNCTION RDRMUMITI} (® CRACK WUMBER FROM COMMAND

LINE. RETURNS NUNBER IF W0
ERROR. EXITS TO COWMMAMD EXIV

IF ERROR. *)
VAR
INTE 1 TB: (" SIGNH *)
INTI v TI: {® VALUE *)
BEGIM
WHILE (JNTJ = ZJ) AND (ILIMELJNTJI] = = =) DO
JHTJ g= JNTJeig i®* SKIP LEADING BLANKS =)
IF ILINECJNTS] = === THENW
BEGIN
INTB = TRUE] {* MUMBER IS MEGATIVE *)
JHTS b= JNTJei} {® ADVAMCE CHARACTER POIMTER =)
END
ELSE
BEGIM
INTE 1= FALSE} i* NUMBER IS POSIVIVE =)
IF ILIMELJNTJ] = =+™ THEN
JHTJ 1m JNTJeld (* SKIP LEADING + =)
END}
INTI 1= @3
WHILE ILINECJNTJ) IN ["08%..79") DO
BEGIN
IF INTI « MAXINTZ10 THEMW
INTI o= LO0®INTI*ORDIILIMNEL JNTI)N=0DRDI=D™)
ELSE
RORERR{™ NUMBER TOO LARGE =t
JNTJ 1= JNTJ#1; i* ADVANCE *)
END}
IF ILINELJNTJ) IN ["A=::™I") THEM
RORERRI™ DIGIYT EXPECTED -)3
IF INTE THEN
INTI 1= =INTI} {* COMPLEMENT IF MEGATIVE *)
RORMNUM 1= IWTI ®* RETURM MUMBER =)

EMD; (* RORMUW *)

PROCEOURE BOACHD? {®* COMMAND = SET uP POSITION *)
VAR

INTH 1t TH; (* COLOR *)

INTS @+ TSE (* POSITION ON BOARD *)



Listing 1, continued:

PROCEDURE BOAADVIA:TIN} b

BEGIN
IF INTS+A « I5 THEM
INTS am THTS+A
ELSE
INTS = IS}

EnNDT (* BORADVY *=)

PROCEOQURE BOASTO(AITPIE -

BEGIN
BOARD.RBISIINTS])
IF INTS « IS THEN

INTS o= INTSei:

1= A

ENDS (* BOASTO *1i
BEGIN (* BOACHD *)
CLSTATS (e
LSTHY I= MULMW? L
FOR INTS 1= AS TC IS DO
BOARD.RBISIINTS] 1= MT} i

INTH 1= LITE}
INTS 1= B}
REPEAT

ADVANCE M FILES *)

STORE PIECE ON BOARD *)

CLEAR STATUS FLAGS *)
CLEAR PREVIOUS WOVE *)

CLEAR BOARD *)

IF ILINECJNTID IN [=P™,"R™,"N="B""0%": "K", "L": "0"+"1".."0"]) THEN

CASE ILIMNE[JNTJ] OF
=p=3 BOASTOUIXTUMPIEP,INTHM])?
"R"1 BOASTOU(XTUMPLER,INTH])I]
W™y BOASTOIRTUMP[EMN, IMTH))
=81 BOASTOUXTUMPIEB: INTHI):
“0=1 BOASTOIXTUMPLEQ,INTH]) ;
=X=1 BOASTOUXTUMPLEK,INTHI)]
“L™s INTH 3= LITEj}
=“0=1 INTHM 1= DARKS

-l - .-z-'-l-‘ -*-'-!H.H"' Ilr-. ..-'

BOAADVIORDIILIMECINTI ) =ORDE=0") )1

END
ELSE
IF ILIMELJNTJ] M
BEGIM
FOR INTS t= AS TO IS5 DO
BOARD.RBISIINTS) 1= WTY
CLSTAT; "
RORERR{(™ ILLEGAL BOARD ODPTIOM
EMD3
JNTJ 1= JNT J#1 g
UNMTIL JNTJ = ZIJ%

[“A%:+."9%1 THEMW

ENMDT (™ BOACHMD =)
PROCEDURE ENDCHDGS =
BEGIN
GOTO 94 i
ENMDY (* ENDCHD *)
PROCEDURE GOMCHODZ -
BEGINM
GOING 1= RDRMUM;: i
IF GOINMG <= @ THEM
GOING 1= 1%
&0TO0 24 -
EMDE (*® GOMCHD *=)
PROCEODURE INICHDE R
BEGIM
GOTO 13 i
EMDY (® IMNICHD *)
PROCEDURE LETCHDS -
LABEL
211 =
PROCEDURE LETOME i
(AsRAY R
VAR BaTING: (R
BEGIN
IF A = INRA THENW
BEGIM
B 1= RDRWUM; i
eOTO 213 e
EMDY
EMDY (* LETONE =)
BEGINM
IF RORGMNTIIMRA) THEMN
BEGIM
LETOME(™FKP SHD =FEKPSHD) §
LETOME (®FKS AN =y FIXSAMO)
LETOME I“FMANMT " FHAXMT) 3
LETOME I “FMODEL "« FNODELD) 3
LETOME (“FPADQR "« FPADCRIFL)}

LETOME(=FPADQM
LETOME(™"FPADQB
LETOME ( “FPADQF

“yFPADCRIFZI)S
“+FPADCRLF3)) 3
= FPADCRIF&l) 3

CLEAR STATUS *)

=)t

COMMAND = END PROGRAWN *=)

COMMANDO = GO M MOVES *)

CRACK MUMWBER *)

EXECUTE MACHIMES MOVE =)

COMMAMD - IMITIALIZE FOR A MEW

INITIALIZE FOR A MEW GAME *)

COMMAND = CHAMGE WARIABLE =)

LET COMMAND EXIT *=)

TEST FOR ANMD SET OME
VARIABLE *)

VARIABLE MANE *)
VARIABLE *)

GET VALUE *)
EXIT =)

LETOME (“FPADKF
LETOME (“FPADKE
LETONE (“FPADKN
LETONE ("FPADKR
LETOME (“FPBLOX
LETOME { “FPCOMN
LETOME (“FPFLMX
LETOME (“FROUBL
LETOME(™FRKTTH
LETOME (™FTRADE
LETOME (“FTRDSL
LETOME (“FTRPOK
LETOME (“FTRPHN
LETOME (“FWK ING
LETOME (“FuMAJN
LETOME I“FMMINHK
LETOME (“FuP&uM
LETONE (“FHRODOK
LETONE {=WIMDOM

=FPADCR[FS))
= FPADCRIF&IIE
= FPADCRIFTIN ]
= FPADCRIFBIIE
=« FPBLOKL)
= FPCOWNN) §
=sFPFLNX) |
= FROUBL) I
=« FRETTH) |
=+FTRADE) ¥
=, FTRDSL) §
=y FTRPOK) §
= FTRPUN) §
“sFHKING) T
= _FUNAJN) §
= FUNINMI §
=.FHPAWN) 1
= FERDOK) §
= HINDOM) §

RORERR (™ ILLEGAL LET VARIABLE MAME

END3
21

ENDY (® LETCHD *)

PROCEDURE PLECHD}

LABEL
211

PROCEDURE PRIOME
(hsRAg
LIRSS R

BEGIN
IF IMRA = A THEN
BEGIN
WRITELMIA,B)§
GOTD 213
END?

EMD; (* PRIOME *)

BEGIM (* PLECMD *=)

{* LET COMMAMD EXIT *=)

WHILE RDREGNTI(INRA) DO

BEGINM
PRIONE {"FEPSHD
PRIONE (™FKSAND
PRIOME (“FMAXMT
PRIOME ("FMODEL
PRIONE (™FPADOR
PRIOME (“FPADQN
PRIOME ("FPADQB
PRIOME (“FPADQF
PRIOME (™FPADKF
PRIOME {"FPADKB
PRIONE ("FPADKN
PRIONE ("FPADKR
PRIONE (“FPBLOK
PRIOME (=FPCOMN
PRIOME (“FPFLMNX
PRIOME (“FRDUBL
PRIONEI™FEXTTH
PRIONEI™FTRADE
PRIONEI™FTRDSL
PRIONE ("FTRPOK
PRIONE I™FTRPMWN
PRIONE (“FMEING
PRIONE I™"FuHAJH
PRIONE (“FuMINMN
PRIODNE I™"FuPANN
PRIONE (™FMRODK
PRIOME (™WINDOW

=, FEPSHD) §
=FSANG)
= FHAXHT)
=« FMODEL) 1
=FPADCRIFL11)}
=FPADCRIF2))3
=«FPADCRIFIINT
=+FPADCRIF&)IT
=, FPADCR{F51)}
= FPADCRIFG)) Y
= FPADCR[FT))}
=« FPADCRIFOI)?
= FPBLOX) §
=:FPCONN) !
=y FPFLNX) j
= FRODUBL) I
= FRETTH) §
=sFTRADE)
= FTROSL) §
=.FTRPOK) §
= FTRPHNI }
= FUKING) §
= FUMAJN)
= FUMINM) }
= FHPAMN) 3
= FURDOK) }
=« WINDOW) §

RORERR (= ILLEGAL VARIABLE MAME

EmDz (* PLECWD =)

PROCEOURE PRICHDI
BECIN

IF RORGMT(IMRA) THENM

PRINTB(NBORD)
ELSE

(* PRINT LET CCHMAND EXIT *)

PRINTBIBOARD.RBIS)?

END: (* PRICMD *)

PROCEDURE PAMCHD}
BEGIM

WHILE RORGMTI(IMRA} DO
IF INRALAA] = =T= THEMW

PRINAMIATKTO)
ELSE

IF IMRATAA]) = “F= THENM

PRINAMIATEFR)
ELSE

RORERR(™ ATTACK MAP MOT *TO*

ENDS (* PAMCHD *=)

PROCEDURE POPCHDG

VAR
INTQ o TQy

BEGIN
WITH BOARD DO
BEGIN

WRITELNIXTHATRABTH],= TO MOVE.")?
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COMMAND = PRINT VARIABLE *)

PRINT LET COMMAMO EXIT =)

TEST FOR AND PRINT VARIABLE *)
TEST VARIABLE MANME *)
VARIABLE *)

1" EXIT =)

i=

i

COMMAND = PRINT BOARD *)

COMMAND = PRINT ATTACK MAP =)

*FRON"™)1}

COMMAND - PRINY OTHER STUFF =)

CASTLE TYPE IMDENX *)

151




g . ARD. i= A LI |
Listing 1, continued: ENDy (o STACAK *) R
WRITELMIRBTS,™ ENPASSANT.T); PROCEDURE STACAGSE {* ALLOW CASTLE QUEEN SIDE =)
WRITELNI™HMOVE NUMBER™,RATINI
FOR IMTQ s= LS TO DL DO BEGIM
IF INTQ IN RBSO THEN IF INTH = LITE THEN
MRITELMIXTOQAIIMTON,~ SIDE CASTLE LEGAL.™DS AOARD.RASQ t= BOARD.RBSQ + [LLI]
END} ELSE
EMD: (* POPCHD *) BOARD.RBSQ 8= AOARD,RBSQ ¢ [DL);

END: (* STACAG =)

PROCEDURE PHYCHDE (* COMMAND - PRINT MOVE LIST =)
2 PROCEDURE STADRK} (* SET BLACK OPTIONS *)
ik
ITuTu 1 THi {® MOVES LIST INDEN *) BEGIM
INTH 1= DARK}
BEGIM ENDY (* STADRK *)
LSTHOVS t* LIST LEGAL MOVES *)
FOR INTW g= AM TO JHTW-1 0O
BEGIN
MRITE(INTHE G, = =)1 PROCEDURE STAEMP3 (* SET ENPASSANT FILE *)
PRIMOV (HOVES[ INTH ] §
IF INTWALPP = [WTW OIV LPP THEW BEGIN
PAUSERY IF NOT RORGNT (INRA) THEN
EMD} BEGIN
END: (® PMNVCHD *) CLSTATS (* CLEAR STATUS *)
RORERR (™ ENPASSANT FILE OMITTED "y
ENDY
PROCEDURE SWICHD} i®* COMMAND = FLIP SHMITCH ®) STAEPFI™QR = F1113
STAEPF (™aN = F231
LABEL STAEPFI(™QR = FI
211 (* SHITCH OPTIOM EXIT *) STAEPF(=Q "yFi)
STAEPF (™K = F5)3
STAEPFi™KA = FB)t
STAEPF ("KM “sFT)}
PROCEDURE SWIONE (* PROCESS ONE SMITCH *) STAEPF (“KR L LR
(AIRAS i* SHITCH NAME *) CLSTAT} (* CLEAR STATUS *)
VAR 81T8); (* SWITCH *) RORERR(™ ILLEGAL EMPASSAMT FILE bl B
END3 [® STAENP *)
VAR
INTJ 1 TJ3 i® SAVE COMMAMD INDEX *)
BEGINM PROCEDURE STAGDSY t* SET SIDE TO MOVE *=)
IF INRA = A THEN
BEGIN BEGIN
INTJ 1= JNTJ: (* SAVE CURREWT POSITION *) BOARD.RBTH 1= INTHj
IF RORGNT{INRA} THEM JHNTH 1= INTHE
BEGIN ENDI (* STAGDS *)
IF INRA = “QON = THEN
B 1= TRUE (* TURN SMITCH ON *)
ELSE
IF INRA = “0OFF = THENW PROCEDURE STALITS {* SET MHITE OPTIONS =)
B 1= FALSE (* TURN SWITCH OFF =)
ELSE BEGIMN
JHTJ = IMTJ: {* RESTORE CURRENT POSITION *) INTH 1= LITE}
PRISMIIA,B): {* PRINT SWITCH VALUE =) ENDT (* STALIT *)
END
ELSE
PRISWIIA,B)S
GOTO 21% (= SWITCH OPTION EXIT =) PROCEDURE STANUM; (* SET MOYE NUMBER *=)
EMD?
EMDT (* SHWIONE *) BEGIM

BOARD.RBTI 1= RORMUMS
END} (™ STANUN *)

BEGIN (* SWICMD *)
21r (" SWITCH OPTION EXIT =)

WHILE RORGNTIINFA) DO PROCEDURE STAQPT (* TEST STATUS OQPTION *)
BEGIM (LTRAS (* TEST OPTION *)

SWIOME (™EC "+ SHMEC)H: PROCEDURE STaxxX)j (* PROCEOURE TO EXECUTE IF

SHWIONE (=PA "y SHPA) T EQUAL *)

SWIOME (PS5 "+ SHPS)

SHWIONE ("RE "+ SHRE) 3 BEGIN

SWIOME (5U = SWEUD 3 IF IMRA = A THEN

SWIONEI=TR “sSMTR) § BEGIN

RORERR (= IMVALID SWITCH OPTION =1t STAXXX ] i{®* EXECUTE PROCEDURE *)
END3 GOTO 211 (% EXIT STATUS OPTION *)

EMD; (* SWICHD *) END3

END; 1*® STAOPT =)

PROCEDURE STACHDS {®* COMMAND = STATUS CHANGES *)
BEGIN (* STACHD =)
LABEL CLSTATS (* CLEAR STATUS *)
21% {* STATUS COMMAMO OPTION EXIT *) IMTH 1= LITE} {* DEFAULY SIDE MWHITE *})
VAR 211 (* STATUS OPTION EXIT *=)
INRA 1 RAZ {* CURREMT TOXEM =) WHILE RORGNT{IMRA) DO
INTH © THE i* SIDE BEING PROCESSED *) BEGIN
STAOPTI(™D "sSTADRK) §
STAOPTI™ER "+ STAENPR) }
STAOPTI(™G = STAGDS)
PROCEDURE STAEPF i* PROCESS EP FILE *) STAOPTI™L =sSTALIT)}
(ATRA t* TEST TOKEM =) STAOPT (™M =« STAMUN) §
BeTFi S (* EQUIVALENT FILE =) STAOPTU=00 =sSTACAX) }
STAQOPTI=D0O =.STACAQ) §
BEGIM CLSTATI
IF A = INRA THEN RORERR (= IMVALID STATUS OPTIOM il |
BEGIM END;
IF INTH = LITE THEM EMDG (® STACHD =)
BOARD.RBTS 1= XTRFSIRG.B]
ELSE
BOARD.RBTS i= XTRFSIRI,B1}
GOTO 2113 (* EXIT STATUS OPTIOMN *) PROCEDURE WHACHDS {® CONMAND = WHATT =)
END}
ENDT (® STAEPF =) BEGIM
WRITELMNIMOVHMSY (* PRIMT LAST MESSAGE *)
ENDS |® WHACMOD *|
PROCEDURE STACAKS (®* ALLOW CASTLE XING SIDE *)
BEGIN BEGIM (* READER =)
IF INTH = LITE THEM 111 * COMMAND EXIT *)
BOARD.RBSQ 1= AOARD.RBSO + [LS) WHILE WOT RDERMOW DO
ELSE ROLIME}
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FUNCTIOM DIFFER {* COMPARE MWOVES *)

Listing 1, continued:

(A, B RM) {* MOVES TO COMPARE *)
1783 {* TRUE IF MOVES ARE DIFFERENT *)
IF SWEC THEM VAR
BEGIM (* ECHO LIME *=) INTE & TAS i® SCRATCH ®)
WRITE(™ =)}
FOR INTJ 1= AJ TO IJ=1 DO BEGIN
WRITECILINE[INTJ])} INTB 1= (A.RMFR <> B.RMFR) OR
WRITELNG {A.RMTO <> B.RWTO) OR
EMD: (ARHCP «<» B.RHCP)}
IF ILIMECAJ#1] IM [™A™.."W=,"Y"=,"I") THEM IF A.RMPR = B.RMPR THEM
BEGIN IF A.RMPR THEM
INRA 3= = e | {®* EXTRACT XEYWORD *) DIFFER 1= INTE OR (A.RMPP <3 B.RHPP)
IMRATAAR) 1= ILIMELAJ)Y ELSE
INRACAA#1] s= ILIMECAJ#11% IF A.RHOO = B.RMOD THEN
RORCHDI™BO “+BOACHD} § DIFFER 1= INTB OR (A.RHQS <> B.RMQS)
RORCHMD (=EN “+ENDCHD) 3§ ELSE
RORCHMOD =GO =+ GONCHD) 3 DIFFER 1= INTH
RORCHDI(™IN = INICHOD) 3 ELSE
RORCHMDI™LE =sLETCHD) 3 DIFFER »= TRUE
RORCHMD (=P8 =,PAMCHD) ELSE
lD!CHDI'H} '-Pﬂﬂt!ﬂlt DIFFE‘ 1= TRUE;
RORCHD(=PL “+PLECHD) § END: (* DIFFER *)
RORCHODI(™PH =+PHVCHD) 3
RORCHDI™PR =+PRICMD) 3
RORCHODI=ST “,STACHD) I
RORCHD(™5M " SHICHD) 3 PROCEDURE SETSQD {* DEFIME SPECIFIC SQUARE
RORCHDI =wWH =yMHACHD) 3 DESCRIPTOR *)
RORERR (™ IWNVALID COMMAND b B (AITSE (* SQUARE TO DESCRIBE *)
ENDS BaROD; (®* SYNTAX TO USE *)
EMD; (* READER *) VAR CISR] (* SET OF POSSIBLE RAMKS *)
VAR Di5F) g {* SET OF POSSIBLE FILES *)
- BEGIM
PROCEDURE MINENG (* GEMERATE MIMNIMUM C #= [RL1..RB1% {* INITIALIZE TO DEFAULTS =)
(fAgRM} (* MOVE TO MOTATE *) WITH B DO
BIRAYS (®* LEADING COMMENT =) BEGIN
AR IF RODKO AWD RODMNB THEM
1= [ATSFIADDS
INTH v TN} (® MESSAGE IMDEX *) IFDIHOF'EE:QI iuﬁ RONB THEM
CASE XTSFIA) OF
PROCEDURE ADDCHR (* ADD CHARACTER TO MESSAGE *) F1,FBt D 1= [F1,FA):
{ARTEH § {* CHARACTER *) F2,F71 D s= [F2,FT1}
F3,F&1 O 1= [F3,F6]}
BEGIN Fo 1 D a= [Fa)}
HOVHSIIHNTH] 1= A3 {* ADD CHARACTER =)

IF IMTH <« 7N THEN
INTH 1= INTH#1;
EMD: (* ADDCHR *)

PROCEDURE ADDSQR
(haTS3
BIRODN§

BEGIN
WITH B DO
BEGIN
IF RDPC THEM

ADDCHRIXTUCLXTPUILNBOROLADD DD

IF RDSL THEM
ADDCHRI=/%1 3
IF RDxXQ THENW

IF XTSFIA] IN [FL..Fh] THEW

ADDCHRI{ ™0™}
ELSE
ADDCHRI=K™) §
IF RODWMB THEM
CASE XTSF[{A) OF
FiesFB1 ADDCHRI=R™)}
F2:FT1 ADDCHRI™N™)
FI,FB1 ADDCHRI=B=)}
Fiy I ADDCHRI™Q™) 3
F5 i ADDCHR (™x™) 3
END3:
IF RDRE THEN
IF JNTHM = LITE THEM
CASE ATSRIA] OF
Ris ADDCHRI=1"™):
R21 ADDCHRI™2™) %
Elg ADDCHE(™3I™)
Rkt ADDCHRI™K™)3
RS1 ADDCHRI™S™);
REt ADDCHRI™B™)%
RT1 ADDCHRI=T=);
R8T ADDCHRI™8™)%
END

{* ADVAMCE POINTER *=)

(* ADD SQUARE TO MESSAGE *)
(* SQUARE TO ADD =)
(* SQUARE SYNTAXY =)

F§ 1 D a= [FS)%
EWD3
IF RDRK THEMN
C o= [XTSRIADDS
END3
ENMD; (* SETSQ0 *)

PROCEDURE MIMGENM

{AIRMS
BTl
CaTINg

LABEL
21,
221

VAR

INTG 1 TGS

INTI 2 TI%

INTH @ T}

IMNLR 1 SR}

INRR 1 SR}

INLF & SFg

INRF 1 SF3%

BEGIN

FOR INTI '= B TO C DO
WITH SYNTX[INTI) DO
BEGIN

IF A.,RHPR THEN
INTG 1= A.RMPP
ELSE
INTG = PB}

SETSOD(A. RMFR,RYLS, IMLR, INLF ) §
SETSOD(A.RMTO,RYRS, INRR . INRF) 3
FOR IMTH 1= AMW#1 TO JHTW=-1 0O

IF OIFFERIMOVESIINTM) A} THENW

i*
=
i=
=
i*
i®
[

PRODUCE MINIMUM

ENGLISH WOTATION FOR

MOVES AMD CAPTURES *)

MOVE OR CAPTURE *)

FIRST SYNTAX TABLE ENTRY =)
LAST SYNTAX TABLE ENTRY =)

EXIT AMBIGUOUS MOVE SCAN *)
EXIT MIMGEW *)

PROMOTION PIECE =)

SYNTAX TABLE INDEX *)
MOVES IMDEX *}

RANKS DEFINED ON LEFT *)
RAMKS DEFINED ONM RIGHT =)
FILES DEFIMED OM LEFT =)
FILES DEFINED ON RIGHT *)

FOR EACH SYNTAX ENTRY =)

SET SQUARE SETS =)

IF (MBORD[A.RMFR] = MBORO[MOVES[IMNTW).RHFR]) AND

ELSE

CASE XTSRIA) OF

Ris
RZ1
R3s
R&t
RS
{7
R7a
R
EMD 3
END?

ADDCHRI™B™)
ADDCHRI=T=)3
ADDCHRI™BE™)
ADODCHR (=571
ADDCHR I™4™) 3
ADDCHRI=3=)%
ADDCHR(™2%) 3
ADDCHRI™1=) 3

END: (® ADDSQR *)

PROCEDURE ADDWRD

(hURAY
BITANG

VAR
INTA 1 TAjZ

i=
i=
i=

ADD WORD TO MESSAGE *)
TEXT OF MORD *)
LENGTH OF WORD *)

CHARACTER INMDEX *)

211

221
END

BEGIN

(A, RHCP = HOVESI INTW].RHCP) THEN

WITH MOVESIINTW] DO
IF (NTSRIRHFR] IN
(XTSRIRMTO] INM
(XTSFIRMFR] IM
(XTSF{RMTO] INM

GOTO 215

{* MO OTHER MOVE LODOKS THE SAME *)

ADDSQORIA. RMFR,RYLS) T
ADDCHR [RYCH) §
ADDSQR (A, RMTO,RYRS) &
G0To 225
(®* TRY MEXT SYNTAX *)
ENDS
(* EXIT MINGENW *)
1 (* HINMGEN *)

(®* WIMNEMG *)

MOVNS 13 =

BEGIM
FOR INTA %= AA TO B DO
ADDCHRIA[TINTADD §
ENDI (* ADDWRD *)

INTM 1= AM#L3
ADDWROD B, ZAD S
ADDWRD( ==
WITH A DO
BEGIM

"2y

INLR}
INRR}
INLF}
IMRF)
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AND
AND
AND
AMD
{IRMPR AND (INTG = RMPPII OR (MOT RHPRI) THEW

i*

ANOTHER MOVE LOOKS THE SAME *)

ADD FROM SQUARE *)

ADD MOVE OR CAPTURE *)
ADD TO SQUARE *)

EXIT MINGEM *)

-
i
CLEAR MESSAGE *)

INITIALIZE MESSAGE INDEX *)
ADD IMITIAL COMMENT #)
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Listing 1, continued:

IF RNOO THENW
BEGIN
ADOMRD(=0-0
IF RMQS THEM
ADDWRD(™=0

T 4}
END
ELSE
IF RACA THEM
MINGEMIA SYNCF s SYNCL)
ELSE
MINGEMIA; SYMMF , SYNML) §
IF RMPR THEM
BEGIN
ADDCHR (===) 3
ADOCHRIXTGCIRMPP]) §
EnDg
ADDMRDI™ .
IF RMCH THEMW
BEGIN
ADDWRD ("CHECK
IF RMMT THEM
ADDMRDI™MATE
ADDCHRI™=.")
END
ELSE
IF RMWMT THEM
ADDWRD({™STALEMATE.":100 1
END3

=301

=503

skl

PROCEDURE WYWOVE?R

BEGIM
CREATE?:
INRM 3= MOVESISEARCHI]
IF INRM.RHIL THEMW
BEGIN
GOING 1= 0%
IF LSTHV.RMCH THENW
WRITELWI™ CONGRATULATTIONS.™)
ELSE
MRITELNI™ DRAMM, ™)
END
ELSE
BEGIM
HINEWG I INRN,™
WRITELMIMOVYNS)
THEMOVIINRN) ]
IF SWSU THEN

WY MOVE "%

(£
=

=

i=

=
"

CASTLE *)

MOT CASTLE *)
CAPTURE =)

SINPLE WOWE *)
PROMOTION *)

CHECK *)

CHECKMATE *)

STALEMATE *)

MAKE MACHIMES MOVE *)
THE WOVE *)

INITIALIZE DATA BASE *|
FIMD THE BEST MOVE *)
MO MOVE FOUMD =)

CHECKMATE =)

STALEMATE =)

TRAMSLATE ROVE TO ENGLISH *)
TELL THE PLAYER *)
MAKE THE MOVE *=)

WRITELMIBOARD.RBTI,=.",NODES,™ MODES.",BSTVLIAK]D}

ENDY
EMD] (® NYNOVE *)

PROCEDURE YRMOVEQ

LABEL
11, 12, 13, 14, 15,
16,
iTs
187

VAR
INTE & TB}
INTC ® TG}
INTH ¢ TJy
INTP 1 TP}
INCP 3 TPy
IFCA ©» TB:
IFPR 01 TB}
IFO0 » Ty
IFQs » TB:
INTG & TGR
IFHVY 1 TBY
IFLD & TB}
IFLF 3 TBg
IFRD @ TE}
IFRF 1 TR
INLF & SF
INLR © SRI
INRF § SF§
IMRR 1 SR
IMRN 1 RMj

FUNCTIOM WCHIM

tAVSCH
PROCEDURE YRANXX)

1TEs

VAR
INTE 3 TB}

BEGIN
INTE s= MWOT (INTC IN KD}
IF NOT INTB THEM
BEGIN
YRAXNX]
JNTJY o= JNTJel}
WHILE (JNTJ « IJ)

=
L
[Ed

| &

e
(=
e

l'
II
{e

=
i=
e
=
i
e
e
e

i=

i=
i*

=
[

HAKE PLAYERS WOVE *)

SYNTAX NODES *)
SYNTAX ERROR =)
AMBIGUOUS MOVE *)
HORMAL EXIT =)

VALID WOVE FOUND *)
CURRENT CHARACTER *)
MOVES IMDEX *)

MOVIMG PIECE =)
CAPTURED PIECE *)
CAPTURE =)
PROMOTION *)

CASTLE *)

QUEEN SIDE CASTLE =)
PROMOTION TYPE =)
MOVE FOuWmD *)

Ry My OR B OM LEFT =)
K OR Q OM LEFT =)

Ry My OR B OW RIGHT =)
K OR @ OM RIGHT *)

FILES ON LEFT =)
RANKS OM LEFT =)
FILES ON RIGHT =)
RAMKS OM RIGHT =)

THE WOVE *)

DETERMINE IF MEXT IMNPUT
CHARACTER IS MOT IN A GIVEM
SET *)

SET OF CHARACTERS TO CMECK =)
SEMANMTICS ROUTINE TO CALL

IF MEXT CHARACTER IS IM SET *)
TRUE IF CHARACTER IS mOT IN
SET =)

SCRATCH *)

EXECUTE SEMANTICS ROUTINE =)
ADVAMCE PAST CHARACTER *)

AND ((ILINECJNTJY = = =) OR (ORDCILIMELJNTJI) » ORDIZCHM) DO
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JNTJ o= JNTJIel}
IMTC 1= ILIME[JNTJ)}

(®* SKIP BLANKS =)
(* MEXT CHARACTER *)

IF (INTC = =,™) OR (INTC = "1™} THEW

G0TO 193
EmMD}
MCHIN 1= INTBI

END] (*® MCHINW *)

PROCEDURE YRMHWITE

BEGIN
IF IFNV THEN GOTO 173
IFAY 1= TRUE]
INRM 1= WOVESIINTHIY
ENDT (® YRMWMIT *)

PROCEDURE YRMCOM]

BEGIM
WITH MOVESIIMTH] DO
IF (XTSR{RNFR] INM INMLR} AND
(XTSFIRMFR] IM IMLF) AND
(ETSRIANTO) IN IMRR) AND
(ETSFIRMTO] IN IMRF) AMND
(NOT RMILY AND
(BOARD.RBISIRMNFR] = [NTP)
IF RMCA = IFCA THEM
IF RMCA THEM
IF RHCP = INCP THEM
YREMIT
ELSE
ELSE
YRMMLT §
EMDT (® YRMCOM =)

PROCEDURE YRMCAPGJ
BEGIM

IFCA = TRUES
END} (* YRMCAP *)

PROCEDURE YRMCAS!
BEGIN

IFOO 1= TRUEZ
ENDT (*® YRMCAS *)

PROCEDURE YRMCPC

(* EXIT SCAN *)

i* RETURN TRUE IF CHARACTER IS
HOT IN STRING =)

(®* FOUMD A MOVE. ENXITS
TO AMBIGUOUS WOVE IF TWIS
IS THE SECONMD POSSIBLE MOWE.
SAVES THE MOVE IN IMRM
OTHERMISE. *)

i* SECOMD POSSIBLE WOVE *)
I* FIRT POSSIBLE MOVE *)
i® SAVE WOVE *)

(®* CONPARE SQUARES. CALLS YRMMIT
IF MOVESIIMTM] MOVES THE
RIGHT TYPE OF PIECE, CAPTURES
THE RIGHT TYPE OF PIECE, AMD
MOVES TO AMD FROM POSSIBLE
SQUARES =)

{® SEMANTICS = CAPTURE *)

(* SEMANTICS - CASTLE =)

i® SEMANTICS - CAPTURED PIECE *)

BEGIN
CASE INTC OF
=p=1 INCP 5= NTUNPLEP,OTHERLJNTHID}
“R™1 INCP 1= XTUMPIER,OTHERL JNTH]]1
=W=1 INCP s= NTUNPIEM,OTHERLJNTHI]Y
=81 INCP 5= XTUWPLEB,OTHER[ JNTH]]}
=@=y INCP s= XTUWPIEQ,OTHERL JNTHID G
EnD}

ENO3 (* YRHCPC *=)

PROCEDURE YRMCQSS

BEGIN
IFQs 1= TRUE}
ENDET (™ YRWCQS *)

PROCEDURE vRMLKQj)

BEGIN
CASE INTC OF
“x™s INLF 1= [FS5..F8] * INLF}
2=t INLF = [Fi..F&] ®* INLF}
EnDy
IFLF 1= TRUE:

ENDT (* YRMLEG *)

PROCEDURE YRMLRBj

BEGIMN
CASE INTC OF
“"R=t INLF t= [FLi,F8) * INMLF}
W=y IMLF s= [F2,FT)] * IMLF}
8™t IMLF = [F3,F&6) * IMLF?
ENDj}
IFLD »= TRUE?
ENDY (™ YRMLRB =)

PROCEDURE YRMLRK}

BEGIM
IF JNTH = LITE THEN

i* SEMAMTICS - CASTLE LOMG =)

i(® SEMANTICS = X OR O OW LEFT *)

i* ING SIDE *)

(* QUEEN SIDE =)

(* SEMAMTICS - R, Ny, OR B ON

LEFT *=)

(* ROOK FILE *)
1* EWIGHT FILE *=)
(* BISHOP FILE *)

i* SEMANTICS = RANK ON LEFT =)



Com

CHESS SKILL IN MAN AND
MACHINE edited by Peter W
Frey.

[] A game of endless varia-
tions, chess has challenged
our skill for centuries. This
book surveys our current
understanding of human
chess skill and covers the
subtleties of coaxing a ma-
chine to play chess. The ini-
tial chapter and appen-
dix present a brief history
of the computer chess tour-
naments. The next two
chapters describe the essen-
tials of how humans and
computers play chess. The
fourth chapter provides a
detailed description of the
Northwestern Chess Program,
currently the national champion.
The following three chapters discuss several
alternative approaches to chess program-
ming. In the final chapter, a former cap-

ter Chess

CHESS AND COMPUTERS by
David Levy.
O If you enjoy playing
chess, then you will thor-
oughly enjoy this book,
which is loaded with chess
games played by computers.
The first chapter describes
the earliest chess “ma-
chine,”” the famous Auto-
maton chess player that
toured Europe and America.
There is a detailed account
of Torres y Quevedo’s in-
vention that played the
ending of King and Rook
against King. There is also a
description of how com-
puters play chess, including
an account of early Soviet
attempts at chess program-
ming that contains much

information hitherto unpub-
lished outside the Soviet Union.
Many examples of computer play

tain of the U.S. Olympic chess team asses- -3_527 M are given, which provide an excellent
ses the present status of chess skill in human ” .2%,0 £ . insight into the problems facing chess
and machine. 217 pp. $14.80 hardcover. Y ﬂby programmers. 145 pp. $8.95.

- 4
1975 U.S. COMPUTER CHESS CHAMPIONSHIP by David Levy. "W, ¢~ 1976 US. COMPUTER CHESS CHAMPIONSHIP by

O The sixth annual U.S. Computer Chess Championship, held David Levy.

in October 1975, was a tournament in which twelve computer pro-

[0 This book includes a detailed analysis and des-

grams competed against each other. This book includes a detailed cription of all the tournament games played at the

analysis and description of all the games, presented by David Levy,

the tournament director. 86 pp. $5.95. ber 1976. 90 pp. $5.95.

seventh annual U.S. Chess Championship held in Octo-

AN EDITOR/ASSEMBLER SYSTEM FOR 8080/8085 BASED COMPUTERS by WJ Weller and W T Powers.
[ This 148-page book contains complete information for initializing and using a powerful new
editor/assembler and debugging monitor system, and the full SOURCE text of both. The assem-
bler fully supports all Intel instruction mnemonics as well as the entire language used in PRAC-
TICAL MICROCOMPUTER PROGRAMMING™: THE INTEL 8080. The editor/assembler is
resident in less than 8K RAM and will run on any 8080, 8085 or Z80 based computer with peri-
pherals which transfer on a character by character basis or can be made to do so by buffering.
The user supplies his own 1/O drivers. The text editor is extremely simple to use and does not
require irrelevant line numbers. Also included is a program to convert Processor Technology ™™
format tapes to a format useable by the editor/assembler.

This system is not the usual "“quickie” software, riddled with errors and limitations, but a
professionally created, thoroughly tested and debugged system. At $14.95 it is the best soft-
ware bargain you are ever likely to see.

AND BY THE WAY. . . paper tape object copies of all of this software are sent FREE to
book purchasers when the coupon at the back of the book is returned to Northern Technology
Books. 8% x 11 format. $14.95.

For your convenience in order-
ing, please use this page plus the
order form on page 138.

DIAL YOUR BANK CARD

H Weik.

STANDARD DICTIONARY OF COMPUTERS AND INFORMATION PROCESSING 2nd Edition by Martin

[J This is a very complete, fully cross-referenced dictionary. It goes a step farther in that it
includes full explanations, practical examples, many pertinent illustrations, and supplementary
information for over 12,500 hardware and software terms. |t cross-references the terms to other
closely related concepts, and appended to each definition, as the need arises, are explanations,
tutorial information, examples, usage areas, and cross-references for further clarification of con-
cepts and meanings. 390 pp. $16.956 hardcover. (No photo)

ORDERS TOLL FREE
(800) 258-5477.

BITS:
INC

Circle 35 on inquiry card.
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Listing 1, continued:

EL

CASE INTC OF
=11 INLR 1=
=2"1 IMLR =
=3"1 IMLR 1®
"&™1 INLR 1=
=§=1 INMLR 1=
"6™1 INLR 3=
=7=1 INLR 1=
=5=1 IMLR 1=

ENWD

SE

CASE IMTC OF
={=1 INLR 1=
=2%1 INLR 1=
=3"1 IMLR 1=
“5=1 IMLR =
=g=3 INLR 1=
“6=1 IMLR =
=7=1 INLR =
“8=1 IMLR 1=

END

(®* YRMLRX =)

[R11%
[(RZ13
(R31
[R&Y
([R5
[(RE&1}
[R713
(Ra1y

(RE):
(RT)}
(R&EI:
(RS
[R&1E
[(R3)3
[R213%
[R1g

PROCEDURE YRMMNUL

PROC

BEGI
Ca

-p=
“R=1
@™

]
(* YREAMUL =)

EDURE YRMPCHE
M

SE INTC OF
INTP gm
INTP a=
INTP am
INTP i=
INTP =
INTP 1=

ETUNPLEP s JNTH]}
ATUMPLER , JNTH]}
ETUNPIEN, JNTH]
ETUMPLEB . JNTH ]}
XTUMPIEQ s JNTH] ;
ETUMPLEK , JNTH]}

{(* YRHPCH *)

PROCEDURE YRMPROGZ

BEGI
CA

N

SE INTC OF
INTG a=
INTG 1=
INTG =
INTG 1=

PR}
L H
PBj
Pas

IF
EWD:

PR 1= TRUE:
{* YRHPRD *)

PROCEDURE YRMRKQS

BEGI
CA

“K™1 INRF 1=
“a=

]
SE INTC OF
[FS..Fa] * INRF3

INRF = [Fi..F&] * INRF}

END}
IFRF 1= TRUE}

(* YRALKQ *)

PROCEDURE YRWRRB}

BEGINM
CASE INTC OF
=R=1 INRF 1= [Fi,F8) * INRF}
=Ny IMRF 1= [F2,FT) * INRF}
=8™t INRF t= [F3,FB) * IMRF:
ENDj

IFRD 1= TRUE:

I* YTRMLRB *)

PROCEDURE YRMRRK

BEGI

IF JMTHW = LITE THEM

EL

END;

156

CASE INTC OF
“1"™1 INRR 1=
“2"1 INRR 1»
=3=1 INRR 1=
“"4™1 INRR 12
=5%1 INRR 1=
=61 INRR 1=z
=F=1 INRR =
“8"1 INRR 1=

END

SE

CASE INTC OF
=1"1 [NRR 1=
=21 INRR 1=
=3"1 IMRR 1=
"g™3 INRR 3=
=5=1 INRR 1=
=61 INRR 1=
=7"1 IMRR 1=
81 INRR 1=

END?

(®* YRHLRE *}j

(R11%
(R21¢
(R3):
(R&)}
(RS11
(R61:
(R71%
[R8 1}
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[

i=

{I
i=
(B3
=
i
=

i®
=

=

SEMANTICS = WULL

SEMANTICS = PIECE MOVED *)

PANM *)
ROOK =}
KMIGNT =)
BISHOP #)
QUEEN *)
KING *})

SEHMANTICS - PROMOTION *)

ROOK =)

KENIGHT =)
BISHOF *)
QUEEN *)

SEMANTICS

KIMG SIDE *)
QUEEN SIDE =)

SEMANTICS - Ry M,

RIGHT *)

ROOK FILE *=)
KNIGHT FILE *)
BISHOP FILE *)

SEMANTICS = RAMNK

= K OR 0 ON RIGHT *)

ON RIGHT =)

BEGIM

(* YRMOVE *)

INTB 1= FALSE:
WHILE WOT IWTE DO

BEGIM
READER? {®* READ MEXT HOVE *)
LSTHOV] {* LIST LEGAL WMOVES *)
IFCA 1= FALSE}
IFPR 1= FALSE?
IFOD s1= FALSE;
IFQS = FALSE}
IFLD = FALSE}
IFLF 1= FALSE}
IFRD »= FALSE}
IFRF 1= FALSES
INTP 1= MT}
IMCP t= MT}
IMLF 1= [Fi..F&)}
IMRF = ‘r’llr"t
INLR 1= [Ri..RO)%
INRR 1= l..’.llll.ll
INTC 1= ILINE[JNTJIZ
IF HCHINI([=P=,"R™, "N=,"0%, 0" "K=), YRNPCH] THEN GOTO 1&}
IF HCHIMILI=r™) « TRENULY THEW GOTO 11°%
IF HCHING[=K"™,."0"]) « TRELKQ) THEM§
IF NCHINII™R"™"N"y"8"] s TRHLRB) THEN:
IF HCHINI[™1".."8") + TRHLRKE) THEM};
11t {* LEFT SIDE DOME *)
LF HOT MHCHINWI[™="]) + TRHNUL) THEM GOTO 121%
IF NCHINE[=*=,"X") + TRHCAP) THEN GOTOD 163
IF HCHIMIE™P™ ,"R"™"N","8","0"] + YRHCPC) THEWM GOTO 16%
IF HCHINIL=/™] « TREMUL)Y THENW GOTO 133
121 (* RIGHT SIDE SQUARE *)
IF NCHIMII=K=y™Q")  TREARKQ) THEWY
IF HCHIMI[™R™,"N","0") +TRHRREB) THEWZ
IF MCHIMIL™1"..™8"1] + TRMRRK) THEM?E
131 i* PROMOTION =)
IF NCHIMI[==™)  YREMUL) THEW GOTO 153
IF HCHIMIL =R™, "N","8%,"0%) + YRHPRO) THEM GOTO 161
GOTO 1531
18 [* CASTLING *)
IF HEHIME[=0=,"0"] P TRMWUL) THEM GOTO 163
IF NCHIMIL[==") s YRMMUL) THEM GOTO 163
IF WCHIMI[=0",=0=) + TRACAS) THEMW GOTO 163
IF MCHINIL[™=") « YTRHCOS) THEM GOTO 153
IF NCHINIL™O0™ ™0™ ] s TRHMULY THEMW GOTOD 16
158 (* SYMTAX CORRECT =)
IF IFRF AMOD MOT IFRD THEM
IMRF 1= IMRF * [F&,FS); (* SELECT X OR Q FILE =)
IF IFLF AMD WOT IFLD THEMW
INLF 1= IMLF * [F&,F5]);3 {* SELECT K DR @ FILE *)
IFMY 1= FALSE: (* HO MOVE FOUND YET =)
INTW §= AW {® INITIALIZE IMDEX =)
WMHILE IMTW « JNTW DO
MITH MOVESI IMTW] DO
BEGIN
IF AMPR = IFPR THENM
IF RMPR THEM
IF RMPP = INTGC THEM {®* CORRECT PROMOTION TYPE =)
YRMCOM (* COMPARE SQUARES AND PIECES *)
ELSE
ELSE {® NOT PROMOTION =)
IF RMOO = IFDO THEM
IF RMOO THEMW (* CASTLING ®)
IF EMQ5 = IFQS THEMW (* CASTLING SAME MAY =)
YRMHIT
ELSE
ELSE I®* NMOT CASTLING *)
YRHCOM: (®* COMPARE SQUARES AND PIECES =)
INTH o= INTW#ij3 ®* ADVAMCE MOVES IMDEX =)
END}
IF IFWMV THEM i® OME HOVE FOUMD *)
BEGIN
MIMENG { INRM,“YOUR HOVE ") i* COMVERT TO OUR STYLE *)
MRITELNIMOVMS) § (* PRINT MOVE *)
THEHOV {INRH) § (* MAKE THE MOVE *)
INTE 1= TRUES (* EXIT YRMOVE *)
END
ELSE (® MO WOVES FOUMO *)
WRITELWI™ ILLEGAL MOVE.-™)1
GOTO 183 (* EXIT =)
16t (= SYNTAX ERROR *)
MRITELNI™ SYMTAX ERROR.)}
GOTO 183} (® EXIT =)
1Te  (* AMBIGUODUS MOVE =)
MRITELN(™ AMBIGUOUS HMOVE.™)}
188 (* EXIT *)
END§
END: (* YRMOVE *)
BEGIN (* THE PROGRAM *)
MRITELNI™ HWI. THIS IS CHESS .50}
INICONM: i® IMITIALIZE COMSTANTS *)
11 i® INITIALIZE FOR & MEM GAME *)
INITAL (BOARD): {* INITIALIIE FOR A MNEW GAME ™)
REPEAT
REPEAT
YRMOVE ; (®* EXECUTE PLAYERS MOVE *)

UNTIL SWREj

(* EXECUTE MACHIMES MOVE *)
REPEAT
MYMOVE §
IF GDIMG = 0 THEM
GOING s= GOING=1j%
UMTIL GOING = 0%

UNTIL FALSE?Y

L1

END.

{* EMD OF PROGRAM *)



Text continued from page 144

A second and somewhat more challenging
project would be to develop a transposition
table for the program. This requires the
availability of unused memory (at least 8 K
bytes and preferably 16 K or 32 K bytes),
an efficient hashing scheme, and a set of
decision rules to select among positions
when a collision occurs (ie: two positions
hash to the same address in the table).
Another problem is that the use of a staged
evaluation process and the a-f algorithm
often provides an imprecise evaluation score
(ie: the machine has determined that a posi-
tion was not optimal but has not invested
the time to find out exactly how bad it was).
If the programmer succeeds with the trans-
position table, however, move calculation
will take 30 to 50 per cent less time in most
middle game positions and 60 to 90 per cent
less time in many end game positions.

A third area for improvement is the eval-
uation function. Our program presently has
only a rudimentary function. The reader
should compare it with the one used by
Chess 4.5 which is described in detail by
Slate and Atkin. Their evaluation function
provides an excellent starting point for re-
vising our present function. In part 4 we will
discuss the advantages of using a conditional
evaluation function, ie: one that changes de-
pending on the stage of the game and on the
presence of special features. One implemen-
tation of this strategy is the special end game
program described by Monroe Newborn in
Chess Skill in Man and Machine.

It is appropriate for us to add two impor-
tant disclaimers at this juncture. Although
we have carefully tested each of the rou-
tines in the program and played several chess
games, it is still possible that there are a few
minor bugs in the program. If you find one,
a letter to one of us or to BYTE would be
appreciated. Secondly, our chess program
was written primarily for pedagogical pur-
poses. For this reason it is not a production
program and does not run very efficiently.
If you are the competitive type, our program
should provide many useful ideas, but you
should not expect it to compete successfully
in tournament play unless you make exten-
sive modifications and additions.

A chess program has a tendency to grow
and change its personality as the program-
mer becomes more familiar with each of its
many limitations. It provides a constant
challenge for those of us who are too com-
pulsive to tolerate obvious weaknesses. In
fact one must be careful not to become
totally obsessed with this project. We do not
wish any of you to lose your job or your
spouse because of a chess program.=

Circle 70 on inquiry card.

Look to North Star
And Computer Enterprises
For Unbeatable Prices.

The MNorth Star Horizon Compuler System.

(With wooden cover and all standard items )

Item List Cash
Code Description Price  Price
NS-H-1 Haorizon 1 kit £1590. §1299.
NS-H-1/A Horizon 1 Assembled £1899 $1559.
NS-H-2 Horizon 2 kit £1999. $1639.
NS-H-2/4 Horizon 2 Assembled $2349  §$1926.
North Star $-100 Boards

NS-ZPB Z-BOA 4 mhz Processor kil $199. § 163.
NS-ZPB/A  7-BOA 4 mhz Processor Assembled § 260 § 212,
NS- 16K 16K 250ns RAM kit $ 399. § 327.
NS-16K/A 16K 250ns RAM Assembled $ 459, § 376.

l o ™
P O Box71 Fayetteville, N.Y. 13066

e

It’s A Great Big Computer World . . .

..« but you only need
The Computer Cr-ner-

Don't know “bytes” from “bagels”? computers. Courses range in scope

The courses given in our Seminar from “Introduction to Home Com-

Room will get you “up and running”.  puters” to “Professional Business

From home computerists to busi- Systems.” Scheduled classes will

ness people, our professionals include appropriate course mate-

have a course for you. rials and instruction by computer
We offer classes with a handson  Professionals.

approach using various micro-

« Processor Technology SOL

* Commodore PET & KIM

- * North Star HORIZON = APPLE I
' I@ White Plains Mall, 200 Hamilton Avenue
q White Plains, N.Y. 10601. (314) WHY-DATA

Hours: Daily & Sat. 10-6, Thurs. 10-9
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