Interface a Chessboard
to Your KIM-1

Chess is a fascinating game, Com-
puter chess is especially fascinating
because the complex analysis which
determines cach move is performed
by a machine instead of a human,
Computer chess offers an excellent
way to demonstrate the power and
versatility of personal computers.

Most computer cheds systems are
unable to “see” a chessboard. A
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human playing against a compuler
will usually set up a chessboard
beside the computer, and the moves
will be communicated to and From
the machine through the wse of a
keyboard and a display in some tvpe
of abstract notation,

Kevboard entry of moves is unde-
sirable. It i inconvenient, error
prone, and inelegant. The abstract

Phata 1; Two pawns, a White Knight, and a lecse rivet gre showen an top of the elac-
tromic chessbored. O rotw of 8 Rght ereitting diodes (LEDs) s placed along the left stde
af the borrd, and another row is placed along the bottom of the boand ns seen by the
human player, Ture LEDs are it ta indicate a single square, using an X, ¥ axiz systen, A
single Tnrge hole ts deilled in the conter of wach squere fo accept entravice of the et
which is gheed to the bottom of sach chessman. The rivet completes an elecirical circant
betureen 2 pieces of wire that run from soraller Foles Hrough the large central hole, This
switching arrangement allows the computer to detect the presemce or alsence of o plece
at each square of the board. In this protofype. an edditional set of 3 wires is seen in each
spuare: these wires rertn from an earlier, unsuccessful switching attempt
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notation promeoles errors and makes
play difficult for people who do not
know the notation system. Further-
more, errors may net be detected un-
til many intervening moves have
oocurred.

An ideal chess-playing system
would contain a digital television
camera to observe the board and a
mechanical arm to move the pieces.
[A  mechanical arm  desigred  for
exactly this application was descritred
in the article “A Hobbyist Robot
Arm." by Keith Baxter ard Timothy
Daly in the February 1979 BYTE,
page 84, RSS] A less costly alter-
native 15 to construct a chessboard
which can electronically com-
municate with the computer, The
computer may then “lock” at the
board position through its 1/0(in-
put/output) ports. A means of in-
dicating the computer's moves on the
chessboard itself may also be pro-
vided.

In the system that | have con-
structed, the user makes hiz move on
the electronic chesshoard, instead of
typing each move on a keyboard. The
computer's moves are displayed on
the chessboard through the use of
discrete light emitting diodes (LEDs),
arranged in an XY coordinate sys-
temn. The LEDs show the user exactly
which chessman the computer wants
to move, and to which sguare.
In addition te being aesthetically
pleasing, this system makes it im-
pnxﬁ:ﬂ::ll# bo  énter your move in-
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coreectly, and easy to interpret the
computer's move. The board is
continuously scanned so that even if
the user moves the computer’s piece
incorrectly, the mistake is detected
immediately. A speaker is connected
to the computer to let unwary users
know (by a buzz) when they misinter-
pret a computer move. This speaker
also emits a brief sound when the
chess program has decided on a move
and when it has been recorded into
the camputer’s board
representation.

This praject is designed Far specitic
use with Peter Jenning's Microchess,
running on a KIM-1 with about 0.5 K
bytes of extra memory. [mple-
mentation on other 63502 based com-
puter systems should be relalively
casy since only a few minor software
modifications would be needed, The
required hardware consists of a chess
sol, a package of cheap switching
diodes, 2 i111|:;.;r;|.l!1,'d circuits, 16
dizcrete LEDs and 32 copper rivets.

The chessboard should have a thin,
noncanductive surface that is easy to
drill holes 1|'|r|.'rug|'|. This surface miisk
be supported by side panels so there is
a hollow space of about 2 cm under
the board for wiring. | used a cheap
plywood chess set that is designed to
fold into a storage box for the
chessmen. The copper rivets should
be small in diameter, about 12 mm
lang, and have a flat top. The ones
that | used were size 9 rivets manufac-
tured by the Tower Corporation of
Madizom [N,

internal

System Concepts

KIM-1 Microchess uses an internal
board-status table to keep track of the
whercaboubs of the chessmen. This
table containg 32 sguare numbers
which indicate the position of the 32
pieces, [t is important to realize that
Microchess generates moves solely on
the basis of what is in that table, and
not how it was placed there. My plan
of attack was simple, | had only to
wire a chessboard to the computer
and write an interface program that
would translate moves on the chess-
board into changes in the table. Since
this program will be meeded only
when moves are physically being
made, it can be called from
Micrachess and used in place of the
Microchess kevboard 1/0 (input/out-
put) routines. After the wvser has
finished moving, control can be

Phiobe 2: The botrom of the chessboard, The switching diodes mnd connecting wires mre

soldered directly to the

s corttaets It the central holes, The 2 infegrated circuils are

type SNTE154 decoders domultiplexers. Note the tips of rivets protruding through some

1 ]
af the Joles

transferred back to Microchess to
compute the machine's next move.,

The Microchess 1o chessboard
interface program is logically
straightforward. If no move iz being
male, the table should be an accurate
representation of the board. A mowve
is detected when the table does not
correctly represent the current board
position, [F an empty square appears
on the board where the table indicates
that a chessman resides, then the user
has just picked up that man. If the
table shows an unoccupied sguare
which the board indicates is oocu-
pieed, & chessman has just been set
down in that square, A mowve is con-
stitutedd by the user picking up a man
and setting it down in some other
location. A capture is completed by
pir’.‘king Ly 2 men and :::'I!hnﬁ 1 down
in the space formerly occupied by the
ather, Because the Microchess Eable 15
updated each time a simple move or
capture is made, the table always
Eives an accurate representation of
the current board position,

Hardware Details

Mote that the chessboard interface
program can keep track of the maves
that are made simply by knowing if
individual sguares are occupied by a
piece or are empty. The circuit which

Photo 3: The complete chessplaying sys-
tewn. The complelea electronic chessboara
shapels it Hhee foregrovnd. The chesboard
and  the smemd-effect speaker are con-
nected to the KIM-1 computer residing in
the suitcase in the brckgrodind,

provides this information to the com-
puber is illustrated in Fgure 1. For
purposes of square identification, the
chessboard is conceptually cut in
half, The 2 pieces are placed logically
end to end, forming an arrangement
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Figare 1: Circuet which deterimines whether or not a given square is occupied, The chessboard is corceptually cal i Tlf. T8 s placed
=0 Kl the squares fonn a4 by 16 matrix. For each square, & dode and g swdteh ore wired in series betipeen e mppropriste row and
colunmn limes. A closed switch indicates me occupied square; an open switch indicates an empty sguare.

of 4 rows and 16 colummns. A diode
matrix allows the hardware to iden-
tify the individual squares.

The integrated circuit in Hgure 1 is
a type SMN74154 4 to 16 line decoders
demultiplexer. The 4 inpul lines bo the
device are connected to the KIh-1
IO port A. Each of the 16 output
lines is linked to a column in the
matrix, This portion of the elrouit
allows the KIM-1 to select 4 sguares
out of the total of 64, The 4 rows of
the matrix are connected to the 1/
port B. Row and column addressing
allows scanning of a single square,
Each square of the chessboard has a
switch, A closed switch indicates thae
the square has a plece on it an open
switch shows that the square is

emphy.

To determine whether or not a
piece is on a particular square, the
interface program Ffirst selects the
codumn by sending the correct binary
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code to the 4 input lines on the
SM74154. This brings 1 of the 16 out-
put lines low, while the diodes keep
the rest high, If the swiikch is closed
(ie: a piece is on the square], then the
corresponding row-line will be pulled
low and the matching port-B data
register bit will be a 0. Thus, by select-
ing the column through port A and
testing the row bits in port B, it is
possible to determine the status of
every square on the board.

Switch Experimentation

MNow For the hard part: what can be
used as a switch? The actual mechani-
cal operation remaing the only unre-
solved detail. All that is needed is
some means of closing the switch
whenever a plece s set down, and
opening it when one &5 picked up.
There are several wavs to accomplish
this—some of which are better than
others.

In my first attempt [ put aluminum
foil on the bottom of the pieces and
used simple wire contacks an top of
the board. I punched & holes into each
square using a large needle to Form
the corners of 2 concentric, egui-
lateral triangles, Three strands of
wire were looped through the holes
forming 3 symmetric contacts (see
figure 2a}, The third contact was used
only to balance the pieces,

The concept is simple. The piece is
set on top of the wire contacts and the
aluminum foil makes the necessary
connechion, Unfortunately it didn't
wark. The contacts were not suffi-
ciently stable, and the slightest vibra-
tion rocked the pieces, leading the
program to believe that the user was
trying to mowve 5 or 10 pieces al once,

That prablem might have been
solved by mounting magnets on the
pieces and using a chessboard with a
nonconductive  magnetic  surface.
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Figure 20 The first attempl to form a
suitch for the squares. Three symmetric
contacts on hop n_|" wirch Sqindre widre e
by looping bare wire through leoles in the
board. Two of the contacts were wired o
the roto and column fines o the back side
uf the board, (The third wire woas 3.im,t.|i'y
to balance the piece upright.} The pieces
had alumimen fail glued to their bottams,
When such o chesaman was set doum on
the contcts, electrical continuity was
achicoed.  Unfortunately, wibration
cmised interaittent comtact and confused
the comprter.
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Figure Mr: The second attermpt to form o
aguare  swilch.  This attempt  was
successful. Copper rivels were gloed lo
the bottom of the chessmen. A large hole
wurs drilled dn the center of each square lo
recerre the rinet, Tino wires were Jnnpw!
through the legge central hole from 2
seupller holes (left over from the first
samitch attempr ). The rivet closes Hhe elec-
trical ciFcuit,

cem o= DN

P
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Figure 2c: Nlhustrabion of the appearaice of
a sguare which wses rivet switches, wnd
which previowsly did nod have other
ethods installed in it. The reader may de
it carmectly the first Hme.

Another possibility would be to
eliminate wire contacts entirely and
use reed switches or some type of
photocel). Unfortunately, one such
elevice must be mounted under each
square, necessitating a total of 64
devices. Although they would have
undoubtedly worked, &4 photocells
or reed switches would have cost
more than [ was willing to spend on
the project.

Swilch Success

[ eventually figured out a contact
method that was both cheap amd
reliable. | drilled a small hole in the
center of each sguare, just large
enough to slide in a copper rivet, Two
strands of bare copper wire from 2 of
the inner contact holes wsed in my First
attempt were looped through the
larger central hole forming 2 contacts
inside of the hole (see figure 2k), The
felt on the bolttom of the pleces was
pecled off and the tapered copper
rivets were glued onto the metal
weight underneath the felt with an in-
stant bonding adhesive.

| have found that these contacts
work quite well, The tapered copper
rivets slide easily in and out of the
hole, while slight pressure from the
sides of the hole forces the rivet to
make good contact with the copper
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wire. The pieces remain intact and the
electrical contacts remain solid, even
when the chessboard is held upside
down and shaken gently. Of course
when you wire your chessboard, you
should leave out the 3 symmetric
wires that | tried on my Ffirst version.
Only the 2 strands which were looped
through the mvet hole need to be in-
stalled [see figure 2c).

Hardware for Computer Ohutput
The LEDs are wired according to
figure 3. The integrated circuit is
another 4 to 16 line decoder whose 4
inputs are connected to the 1/ ports.
Mote that decoder outputs D thru 7
are connected sequentially to the
rank — indicating (Y axis) LEDs with
the O-bit output being connected to
the uppermost LED. Likewise, the
file—indicating (X axis) LEDs are
connected left to right with outputs 8
thru 15. The chip-enable line is con-
nected to /D port pin FBO so that the
LEDs can be turned off while Micro-
chess is computing a move.
Mounting of the LEDs on the sides
of the chessboard is relatively
stralghiferward, | used a large needle
to punch the holes for the leads prior
to insertion. Glue can be used to hald
them in place. Be sure Lo orient the
chessboard so that a white square is

in the lower right-hand corner of the
side facing the human player. This
means that the 2 rows of LEDs install-
ed on the lefl side and bottom of the
board will meet at a corner contain-
ing a black sgquare,

The speaker is connected to output
port pin PAQ in the manner described
in the KIM-1 User’s Manual on page
57, See Hgure 4 for an ilhestration of
the [/ poart connections.

Software

The necessary modifications to
Microchess are shown in listing 1.
The Microchess to chesshoard inter-
face program with source and object
listing is given in lsting 2, Although [
used a nonstandard meta-assembler,
most of the mnemonics are similar to,
if not the same as, the MOS8 Techno-
logy standard mnemonics. The
listings are fairly well documented,

There are, however. some general
concepls that may be difficult to
deduce from  the listings. The
workhorse of the chessboard inter-
face program s subroutine GET-
MOVE. GET-MOVE calls the KIM
monitor routine GETKEY before
doing anything else, in order to see if
the user has pressed the DA key
{which is wsed when setting up a new
pasition] or the PC key (which clears
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Figuere 30 Clrenll for lighting the Nght emitting diodes (LEDs) thet ivdicate the compater’s move, The compuler mopes as follows,
The program lights the X ard ¥ pzis LEDs whick together indicate e single square on which the piece to be moved resides, The per-
sl picks up the indicated piece, After the user picks up the plece, different LEDs light up that point to the square to which the piece
12 fer b pripareed, The trerson theer prleces the chesamue a2 tediceled. A pistake cagses the compuler bo emit a characleriziic sound.
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Eram @5 computing ity next miooe
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the board for a new game}. If neither
the DA nor PC key is depressed,
GET-MOVE scans the chesshoard,

square by square, searching for pieces
that were recently picked up or set
dowr, This is done by comparing the
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Figure 4: Schematic diagram of chessboard inpal conmections for the KIM-1, If the
speaker i3 buit firto the chessboard, ® 16 conductor cable is required to connect the
board to the KIM-1 application connector, Thirteen comductors control the chessboard
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Microchess board-status  table to
the current board position, as pre-
viously described, There is one im-
portant exception. When the user
picks up a plece to make a move,
SHOULDBEUP-FLAG is made non-
zero, and the square where the piece
used to be is stored in hexadecimal
addresses FA and F@. A nonzero
SHOULDBEUP-FLAG tells sub-
routine GET-MOVE  that the 2
squares in FA and F9 should not be
oecupied, even if they are shown in
the table, Thiz is done to prevent
GET-MOVE from continuously
reporting that the same pisce was
picked up,

Upon exit from the subroutine, the
result of the search is stored in the
accumulator and in lecation UP-
CLEAR-DOWHN. A +1 is returned if
a piece has been picked up, a 0 if there
is no change, and a —1 if a piece was
set down, If a piece was picked up or
set  down, then CHANGING-
SQUARE will contain the number of
the square whene the pickup or set-
down occurred. Likewise, if a plece
was picked up, then CHANGING-
PIECE will contain the hexadecimal
deslgnation of that piece as outlined
on page 3 af the Microchess players
manual.

While GET-MOVE is scanning the
chessboard, it also lights up the X and
¥ axis LEDs that point to the square
in LIGHT-SQUARE. If SPEAKER-
FLAG is nmonzers, the speaker is
rapidly togaled to produce & hum,

Subroutine CLEAR-STACK resets
the Microchess and the machine stack
pointers back to their initial values,
The subroutine is called from various
parts of the interface program toe pre-
vent the stacks from overflowing into
Microchess code,

Adter Microchess has computed
each move, control is transferred to
the start of the interface program at
hexadecimal address 2000, The user
must physically maove the pieces for
the computer. The piece designation
and the from and to sguares of the
calculated mowve are stored in the
KIM display at hexadecimal
addresses FB, FA, and F9 respective-
ly. Because of the no-operation in-
structions inserted at address 03E1,
the move has not been recorded in the
board-status table. Addresses 2000
through 2040 of listing 2 contain code

Text comttamed om page 4
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Listing I: Modifications which were made fo Peter Jeanimgs” KIM-1 Microchess progrom
te aflow for the use of the electromic chessboard, {fF:mrgp the specified locations in
memory with the KIM monitor,

Ackdregs (Hexapdecimal)

aooa
0004
Gonp
GOOF
a2
0033
Q03F
Qaer
00Eg
D1AG
03A7
(EE1
G3ES
[3EC

RS FF

BD  0v 17
Ag 21

BD 03 17
4C D0 20
0o

BD

oz 04

oa 10

[-¥]

EA EA EA
20 g 0o
4C 00 00

Mew Code (Hexadecimal)

Comrmenis
Sal up Parl A-DDA
Sat up Port B-00A

Jump be intartace grogram
Toggle, must be -1 or rara
Aelurn from CLOSE
MASH-TABLE (used

1o read now)

Aedurn from DISP

Uze. SOUARE For flag
[ron't record move

Shaw a1l Frs

{Conpedie diefeal)

Listing 2: The Micrachess bo chedsborrd inlerface routine, a sorf of chessboard device
Jigaredler progran. This ||I'srl'.lrll{ 5 tep ot r.!i" iy nss.rlrl!r]y with hoth source and hexe-
decimal ebject code showw, [I is written in & nonstandard assembly bguage of the
auwthor’s own design, although most of the mnemonics are similar to the MOS
Technology standard pmemonics

00d
2004
2008
200%
200
2pae
F00g
2000
LT
T
20w
2000
=pud
Fpan
2paa
Hpil
2900
R0
00
2900
00
2000
2500
2000
2000
2900
00
a0
3000
2000
2000
2000
2000
00
100
oo
00
R
00
Adbn
AU00
4000
g
200
2000
2002
2084
2086
008
2R

AT oo
b5 2F
ns Fa
BS: 2B
Ed ZE

'BET BLLC;ORG 2000}

| LORAEMT

| FrOGRAR,

5

\DLFIRL  .BOAKES50,

| SBO-1=4F,
SBk=iég,
EP2eRl,
JEOURRE=BE,

]

I

i

1 CHARE [WE-S@UARE=ZT,
| CHANOIMG-PIECE=2E,
1 CLOSk=3%00,

| CLEAR-FUARD=1800,

| COUMT-FLAG=D9,

| BISF=9E01

i FLASH-DISFLAT=TFIF,
i FROA-SOIARE =34,

i GETKET=841F ,
GO=ATDE,
LLGHT-50WARE=1E,
HASK - TABLE= b7
HOVE=4B4 ),
PORT-LIGH1=IE,
FORT-SOUSKE=20,
PORT-&=0817
PORT-B=0317,
RANDO®mE=SE1 7,
REVERBE=R20Z,
EPEMRER-F LAG=IE,
SHOUL DHEUP-FLAG=2F .
SHETLH-FLAG=30,
TCHARGIHE =P TECE=414

IERF=ET,
l0GtLE=11,
TuF=CLEnR-D0UH=14,
URBVE=51403,
UF=CLERR-DUUM=13%,

+eel2,

TEWARELRG ~SEUARL=12,

e R I A S R R g PR g R A R

#dw ETA-1 HICROCHESS TOO CHESSROARE TATERFACE vee
URITTEM BT JEFF TLETEKS. §/0.VH

ADDKESS UF FlpLE 1ABLE
-HOAKD LESS UNE

ADBELEE OF UBERS FIELEY
KICROCHESS STACE FOEHTER
10 SHUARE USED EBY HOVE
EETWRHEF BY EET-HOVE
FIECE PLUCKED UF AT CH-SO0R
LLEAR DLSFLAR

SEI UF HEW (28E

SEI WHLE CULw | LRE DOUN
DISFLRY PIECE WAME [M FB
EIA BIHITOR &OUTIHE

WSER WHEN UWHODWIMG Cak TURE
EIR ABHLTOR EUUTIHE
AlURLES OF L#Lss PROWHAH
aFUAKE LEGHTED BT LENS
USER 10 FEAD ROw

ROUTIME P UFDATE . EOARD
USED TO WIILP 10 PORT

KLf=1 140 #ORT

KLA=1 DMIERVAL TLHER
RUUIIRE TO EXCHARGE SIDEE
=1 GEF-HOWE GEMERATES TOME
=1, 50USKES TH F& & F§ WP
SET I LALRANGE

TEAPURARY UHANEING FIECL
ERPURAKT CHANELNE-SUUAKE
[EMPOR&KT STORAGE LOCAKI]DS
ALTERWATLEY LIGHTS F& L F9
TERFDRARY UP-CLEAR-ROUW
KUUTIHE TU UHRBEE AUVE
ETATUE OF CHANGEHG-S0unRE
EETURH WALUE OF FLUS EEf

30 0 A O O R R

ITLILRLLAL

WEER WOWE COAFUTER PLECE

IZLIZTIZIR

AR I IR IIRITE NI IR LI RIITRITINAINEEIRIREITTII

TakEaddnit

PIEK 1HE PIECE UF

FETIT R T

IRESET FL&G

S0 SHOULDEEUF-FLAE

LA Fa

Sla& LI1GAI-SUUARE
SPERKER-FLAG

FILE=1T-0F; THE
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Circle 278 on inguiry cand.

‘asnﬂware

system

FAMOS™

MULTI-TASKING DOS:

* B080/z80
Device independent file system
Multi-sessioning/spooling
Full user accouniing
All Tiles dynamic
Multi-user file securily
Intersystem communications

LI

5100 BUS SUPPORT

MVT-BASIC™

MULTI-USER COMPILER

= Powerlul flle, string 170

= Chaining . . . parameier passing
* ISAM/sor facilities

= Random, sequeniial files

* Machine language calls

= Error trapping

HARD DISKS SUPPORTED

MVT-WORDFLOW™
MULTI-USER WORD
PROCESSING SYSTEM

* Concurrent dala processing
Automalic field insertion
Glohal search/replace

Library file insertion

“Cutting & pasling” /block moves
Full WP printer supparl
Multiple printers/concurrent
Wardwrap/variable line spacing
All oplions under user control

IMMEDIATE DELIVERY

AVAILABLE TO MANUFACTURERS/
OEM FOR PRIVATE LABEL
MARKETING

MYT
MICADCOMPUTER

SYSTEME INC,

LN

8241 Reseda Blvd., Swuite 203

Horlhridge. CA 51324
Phone: (213) 349-9076

e
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Text contimied from poge 42:

to light the correct LEDs and modify
the board-status table as the user
completes the computer's move. The
speaker sounds briefly after each cor-
rect step is completed. If a wrong
piece 1s moved or a piece is set down
on a wrong square, the speaker will
hum conlinuously to signal an error.

The logic for interpreting the user's
move starts at location 2042, [f
COUNT-FLAG is 0, the user has not
vet moved, Subroutine GET-MOVE
is repeatedly called from location
2040 in anticipation of the user’s
move,

[F the accumulator is 0 upon return
fromm GET-MOWVE, then the board
position remains unchanged and the
user has not made a move. GETKEY
is called to see if the user has de-
pressed either the GO or E key, [f the
E key is depressed, the Microchess
routine REVERSE is called to swap
the user and computer entries of the
board-status table. After the ex-
change is completed or if the GO key
is depressed, a branch is made to
START-COUNTING at hexadecimal
address 214C.

Three provisions are made for a
delayed return back to Microchess,
COUNT-FLAG is made nonzero, a
countdown is initiated by setting the
display to OF, and control is then
transferred back to address 204D
where GET-MOVE is repeatedly
called as before.

After each return from GET-
MOVE the display is decremented by
1 until it equals 0. This provides an
approximate 10 second delay during
which the user can make a new move
or retract an old one, At the end of
the countdown, a branch is made to
the Microchess routine GO which
calculates the computer's next move.

If the GET-MIOVE ecall at 204D
returns a negative value then the user
has set down a new piece, and control
is transferred to address 2005, In an
ordinary game of chess, putting a
new piece on the board would be con-
siered cheating. 1 have allowed it
here to prevent 2 possible problems.

The first problem is caused by in-
decisive players who change their
minds while in the middle of a move.
Suppose such a player picks up 2
chessmen, as il to caplure, and then
decides to set bath down again. When
the First man is set down the program
will think that the user has completed
a capture, modify the board-status
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table accordingly, and procesd to
countdown. During the countdown
the second man would pop in and
there would be no way to know what
it was.

In order to prevent this, each cap-
turing move is saved in  the
Microchess stack. When a new piece
i5 sct down, the stack paointer is
checked to see if the previous mowve
was a capture, If it was, and if the
location of the new piece corresponds
to the square where the capturing
piece used to be, then the Microchess
routine UMOVE is called to restore
the board-status table.

The second problem arises when
the user wants to add new pieces to
the current board, or set up an entire-
Iy new board position, Previously the
only way to add new pieces was to
stop the chess program and enter the
sguare numbers manually into the
board-status table using the KIM-1
monitor. This method is both incon-
venient and error prone. The control
logic bor the “new improved” method
occupies hexadecimal addresses 20A7
through 200E,

After setting the new pieces down,
the user simply types the piece name
{its numeric designation) into the
hexadecimal kevboard. The designa-
tion is displaved in FB, the current
board-status table entry in FA, and
the square where the new piece was
set dawn is stored in F9. If the current
table entry is "CC" (indicating that
the piece is not currently on the
board), the user may enter the piece
inte the table by pressing the + key.

Interpreting the User's Move

If the original call to GET-MOVE
at hexadecimal address 2040 returns
a positive value, it means that the
user has picked up a piece, and con-
trol will transfer to address 200E. [f
SQUARE contalng "CC", the Micra-
chess board-status table has just been
initialized, and the user is making the
First move of a new game. The board-
status  table: has been  initlalized
assuming that the user would play
Black. A branch may be made to
address 20604 where the wser and
computer table entries are exchanged.,

Adter checking to see whether or
not the wser i playing White, GET-
MOVE is again called at hexadecimal
address 20FB. If the piece is set down
at a new square, the move has been
completed and a countdown is
started, IE, after picking up a piece a
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player decides to set it down on the
sarme square, the move is ignored.

If the GET-MOVE call at location
20FB reports that a second piece has
been picked up, a capture is in pro-
gress and control branches to location
2113, FROM-SQUARE is defined as
the square from which the first chess-
man is picked up. Similarly, TO-
SQUARE is associated with the
chessman that is picked up second,
GET-MOVE is again called at hexa-
decimal address 2129,

If a piece is set down on either the
TO or FROM squares then the pro-
gram assumes that a capture has been
made. The Microchess routine
MOVE is called to modify the board-
status table, and a countdown is ini-
tiated,

If a piece is set down on a sguare
other than the FROM or TQ square,
or if a third piece is picked up, a
branch will be made to hexadecimal
address 2159, and the speaker will

hum to indicate an error.

Lising the System

Playing the chessboard-interfaced
version of Microchess is easy. Moves
are made by physically picking up the
pieces and setting them down on a
new square, as in a normal game of
chess with a human opponent. The
only difference is that the opponent
(the KIM-1) is unable to pick up a
chessman, so you have to move the
pieces bo the location indicated by the
LED=

The KIM display will be all 0s and
the LEDs will blink from sguare to
square [n a semirandom fashion when
it is your turn to move, After you
move, the KIM display will eount-
down from OF, and the ¥ axis LEDs
will blink sequentially from the top to
the bottom of the board. During this
countdown you have the option to
change your move. When the display
reaches 0, the machine will begin
computing a response, and no moves
can be made until it is your turn
again.

Ciperating the System

The interfaced wversion of
Microchess is started at address 0000,
just as the unmodified Microchess,
The speaker will probably hum. To
start a new game, press the PC key.
The speaker's sound will ceass.
Choose the White or Black pieces,
and set up the board with your choice
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X axis LEDs, After the chessmen are
in place, the display will show all 0s.
If yvou are playing White, make your
opening move. [f the computer is
playving White, press the GO key,

To set up the pieces in a new con
figuration, or to conlinue a game thal
was halted varlier, set the chesshoard
up with the chessman in their desired
position. Start the chess program as
described abowve, bul instead of press-
ing the PC key, press the DA key
Type in the name of each piece using
the hexadecimal keyboard as you
would when adding a new plece,
Start the play by either making a
mave or by pressing the GO key

To add a new piece to the board,
set the piece on the desired square.
The KIM-1 disgplay will show 3 bytes
of information. The first byte will be
a random piece designation [(as
described on page 3 of the Microchess
playver's manual). The second byte is
the square that the piece is on,
according to the Microchess board-
status table. If the piece has been cap-
tured, “CC" will be displayed. The
third byte is the number of the square
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ADD SOUND TO YOUR BASIC PROGRAMS!

Complate syslem includas handware will

conneciors and software that pravidas all

lhe tools lor programming you naed 1o

make sound. You get:

= @ variely ol sample sound eliects and
musical noles

* dirgctions to @asily creala your own
sounds and funes

= complele instrections, including sample
BASIC subroutings, lor adding sound to
ANy Prograem.

BYTE Publication: [s

Alzo, SOUMDWARE SOFTWARE
programs lor 8K PET,

SEE YOUR DEALER FOR A
DEMONSTRATION

Suggested Aetail:

PET/TRS-00 328.95 Compucolor $39.95

CaP Eleclronics. 1884 Shulman fwe.
San Jose, CA 35124 (408) 371-4120

Clrole £3 on inguiry cand
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upen which the new piece was set
down. Modify the first byte by typing
in the correct name of the new plece.
If the piece has been previously cap-
tured, it may be added te the piece
table by typing the + key.

To change sides (Black to White, or
vice versal, type the E key. A count-
down will be initiated. Do not change
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sides before the opening move of the
game; the King, Queen, and other
pieces could become incorrectly
reversed,

Conclusion

Although it may reguire a lot of
solder, building the hardware is
neither hard nmor exacting work. As

with mast prajects, if it doean't work
the first time the problem can usually
be traced to an incorrect program,
faulty wiring, or bad integrated cir-
cuits, In this particular project, the
program is already written, the
wiring is easy to check, and there are
only 2 integrated circuits.

The electronic chessboard cam, of
course, be used for activities other
than chess, Almost any game that is
played with an X.¥ type grid can be
played by the computer, among
these: checkers, tic-tac-toe, and nim.

[ have found that the chessboard
interface makes playing chess with
the KIM-1 much more enjoyable.
Even if you loge the chess game, the
method of playing iz sure to be im-
pressive, |

Editor's Mote

The program described in this arti-
cle was designed to ke “foolproof” for
the beginming chess player. The
countdoun period for changing «
move will greatly ease the friestration
often expericnced by players of com-
puter gawes, the sinking feeling of
“Of no, T dida't mean that, and
there’s mo way o take back the
movel!” Mare programmers should
pay such altention fo the user inter-
face of their systems.

More experieniced chess playors
generally abide by the following rule:
a piece ance louched by the ployer
must be moved, and an opponent’s
piece once fouched must be captured.
Such wsers would probably wish to
delete the countdotwon period 1o speed
the progress of the game.

Art electronic chesshoard operating
in a similar fashion appeared in the
article “Chess 4.7 versus David Leoy”
by | B Douglas {December 1978
BYTE. page 84). That board, con-
atrueted by Or David Cahlander of
Control Data Corp, uses T light emit-
ting diode (LED) in each square of the
chessboard to indicate the computer's
mowve, and wuses magnelic swilches
placed urder the squares which are
activated by the metal weights in the
preces, Comtrolled by @ G800 micro-
processor, Cahlanders board bravs-
mits and receives moves to and from
a remote computer on which the
Chess 4.7 program runs,. RSS




