Interface a Chessboard
to Your KIM-1

Chess is a fascinating game. Com-
puter chess is especially fascinating
because the complex analysis which
determines each 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.

Jeff Teeters
1720 Coolidge Ct
Eau Claire WI 54701

human playing against a computer
will usually set up a chessboard
beside the computer, and the moves
will be communicated to and from
the machine through the use of a
keyboard and a display in some type
of abstract notation.

Keyboard entry of moves is unde-

sirable. It is inconvenient, error
prone, and inelegant. The abstract

Most computer chess systems are
unable to “see” a chessboard. A

Photo 1: Twe pawns, a White Knight, and a loose rivet are shown on top of the elec-
tronic chessboard. One row of 8 light emitting diodes (LEDs) is placed along the left side
of the board, and another row is placed along the bottom of the board as seen by the
human player. Two LEDs are lit to indicate a single square, using an X,Y axis system. A
single large hole is drilled in the center of each square to accept entrance of the rivet

which is glued to the bottom of each c} 1. The rivet completes an electrical circuit
between 2 pieces of wire that run from smaller holes through the large central hole. This
switching arrangement allows the computer to detect the presence or absence of a piece
at each square of the board. In this prototype, an additional set of 3 wires is seen in each
square; these wires remain from an earlier, unsuccessful switching attempt.
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notation promotes errors and makes
play difficult for people who do not
know the notation system. Further-
more, errors may not be detected un-
til many intervening moves have
occurred.

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 designed for
exactly this application was described
in the article "A Hobbyist Robot
Arm,” by Keith Baxter and Timothy
Daly in the February 1979 BYTE,
page 84...RSS] A less costly alter-
native is to construct a chessboard
which can electronically com-
municate with the computer. The
computer may then “look” at the
board position through its 1/Of(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 I have con-
structed, the user makes his move on
the electronic chessboard, 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 X,Y coordinate sys-
tem. The LEDs show the user exactly
which chessman the computer wants
to move, and to which square.
In addition to being aesthetically
pleasing, this system makes it im-
possible to enter your move in-
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correctly, 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 computer’s internal board
representation,

This project is designed for specific
use with Peter Jenning's Microchess,
running on a KIM-1 with about 0.5 K
bytes of extra memory. Imple-
mentation on other 6502 based com-
puter systems should be relatively
easy since only a few minor software
modifications would be needed. The
required hardware consists of a chess
set, a package of cheap switching
diodes, 2 integrated circuits, 16
discrete LEDs and 32 copper rivets,

The chessboard should have a thin,
nonconductive surface that is easy to
drill holes through. This surface must
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
long, and have a flat top. The ones
that I used were size 9 rivets manufac-
tured by the Tower Corporation of
Madison IN.

System Concepts

KIM-1 Microchess uses an internal
board-status table to keep track of the
whereabouts of the chessmen. This
table contains 32 square numbers
which indicate the position of the 32
pieces. It 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. I 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 needed only
when moves are physically being
made, it can be called from
Microchess and used in place of the
Microchess keyboard 170 (input/out-
put) routines. After the user has
finished moving, control can be

Photo 2: The bottom of the chessboard. The switching diodes and connecting wires are
soldered directly to the wire contacts in the central holes, The 2 integrated circuils are
type SN74154 decoder/demultiplexers. Note the tips of rivets protruding through some

of the holes.

transferred back to Microchess to
compute the machine’s next move.

The Microchess to chessboard
interface program is logically
straightforward. If no move is being
made, the table should be an accurate
representation of the board. A move
is detected when the table does not
correctly represent the current board
position. If 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 square
which the board indicates is occu-
pied, a chessman has just been set
down in that square. A move is con-
stituted by the user picking up a man
and setting it down in some other
location. A capture is completed by
picking up 2 men and setting 1 down
in the space formerly occupied by the
other. Because the Microchess table is
updated each time a simple move or
capture is made, the table always
gives an accurate representation of
the current board position.

Hardware Details

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

Photo 3: The complete chessplaying sys-
tem. The completed electronic chessboard
stands in the foreground. The chessboard
and the sound-effect speaker are con-
nected to the KIM-1 computer residing in
the suitcase in the background.

provides this information to the com-
puter is illustrated in figure 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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Figure 1: Circuit which determines whether or not a given square is occupied. The chessboard is conceptually cut in half. It is placed
so that the squares form a4 by 16 malrix. For each square, a diode and a switch are wired in series between the appropriate row and
column lines. A closed switch indicates an occupied square; an open switcl indicates an empty square.

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

The integrated circuit in figure 1 is
a type SN74154 4 to 16 line decoder/
demultiplexer. The 4 input lines to the
device are connected to the KIM-1
1/Q port A. Each of the 16 output
lines is linked to a column in the
matrix. This portion of the circuit
allows the KIM-1 to select 4 squares
out of the total of 64, The 4 rows of
the matrix are connected to the I/0O
port B. Row and column addressing
allows scanning of a single square.
Each square of the chessboard has a
switch. A closed switch indicates that
the square has a piece on it; an open
switch shows that the square is
empty.

To determine whether or not a
piece is on a particular square, the
interface program first selects the
column by sending the correct binary
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code to the 4 input lines on the
SN74154. This brings 1 of the 16 out-
put lines low, while the diodes keep
the rest high. If the switch 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

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

In my first attempt I put aluminum
foil on the bottom of the pieces and
used simple wire contacts on top of
the board. 1 punched 6 holes into each
square using a large needle to form
the corners of 2 concentric, equi-
lateral triangles. Three sirands 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
connection. Unfortunately it didn't
work. 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 move 5 or 10 pieces al once.

That problem might have been
solved by mounting magnets on the
pieces and using a chesshoard with a
nonconductive magnetic surface,
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Figure 2a: The first attempt to form a
swilch for the squares. Three symmetric
contacts on top of each square were made
by looping bare wire through holes in the
board. Two of the contacts were wired to
the row and column lines on the back side
of the board. (The third wire was simply
to balance the piece upright.) The pieces
Iad aluminum foil glued to their bottoms.
When such a chessman was set down on
the contacts, electrical continuity was
achieved. Unfortunately, vibration
caused intermittent contact and confused
the computer.
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Figure 2b: The second attemipt to form a
square switch. This attempt was
successful. Copper rivets were glued to
the bottom of the chessmen. A large hole
was drilled in the center of each square to
receive the rivet. Two wires were looped
through the large central hole from 2
smaller holes (left over from the first
switch attempt). The rivet closes the elec-
trical circuit.
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Figure 2c: Hlustration of the appearance of
a square which uses rivet switches, and
which previously did not have other
methods installed in it. The reader may do
it correctly the first time.

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

Switch Success

| eventually figured out a contact
method that was both cheap and
reliable. | drilled a small hole in the
center of each square, just large
enough to slide in a copper rivet. Two
strands of bare copper wire from 2 of
the inner contact holes used in my first
attempt were looped through the
larger central hole forming 2 contacts
inside of the hole (see figure 2b). The
felt on the bottom of the pieces was
peeled 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 first version.
Only the 2 strands which were looped
through the rivet hole need to be in-
stalled (see figure 2c).

Hardware for Computer Output
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 170 ports.
Note that decoder outputs O thru 7
are connected sequentially to the
rank — indicating (Y axis) LEDs with
the 0-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 1/0 port pin PBO 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
straightforward. 1 used a large needle
to punch the holes for the leads prior
to insertion. Glue can be used to hold
them in place. Be sure to 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 left side and bottom of the
board will meet at a corner contain-
ing a black square.

The speaker is connected to output
port pin PAO in the manner described
in the KIM-1 User's Manual on page
57. See figure 4 for an illustration of
the I/O port connections.

Software

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

There are, however, some general
concepts that may be difficult to
deduce from the listings. The
workhorse of the chessboard inter-
face program is 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 used when setting up a new
position) or the PC key (which clears
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Figure 3: Circuit for lighting the light emitting diodes (LEDs) that indicate the computer's move. The computer moves as follows.
The program lights the X and Y axis LEDs which together indicate the single square on which the piece to be moved resides. The per-
son picks up the indicated piece. After the user picks up the piece, different LEDs light up that point to the square to which the piece
15 ta be moved. The person then places the chessman as indicated. A mistake causes the computer to emit a characteristic sound.
The chip-enable tine of 1C1 is connected to 1/O (input/output) port pin PB 0 so that the LEDs may be turned off while the chess pro-
gram is computing its next move,
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the board for a new game). If neither square by square, searching for pieces Microchess board-status table to
the DA nor PC key is depressed, that were recently picked up or set the current board position, as pre-
GET-MOVE scans the chessboard, down. This is done by comparing the viously described. There is one im-
portant exception. When the user

sy sy picks up a piece to make a move,

SHOULDBEUP-FLAG is made non-
zero, and the square where the piece

3.3 used to be is stored in hexadecimal
33 \ addresses FA and F9. A nonzero
27 SHOULDBEUP-FLAG tells sub-
12w routine GET-MOVE that the 2
B{l SPEAKER

squares in FA and F9 should not be
occupied, even if they are shown in

the table. This is done to prevent

GET-MOVE from continuocusly

coRT A . reporting that the same piece was
— picked up.

I F R Upon exit from the subroutine, the
pa-g [ >— ] : - result of the search is stored in the
paol "__> a3f, accumulator and in location UP-
oa 22 — o CLEAR-DOWN. A +1 is returned if

DI a . cHesseoarp @ piece has been picked up, a 0 if there
PA-3 C|> ¢ . COLUMNS is no change, and a —1 if a piece was
pa-4 [> 200, SR S set down. If a piece was picked up or

1 —~ set down, then CHANGING-
Pa-S I:| s SQUARE will contain the number of
Pa-6 [ " ¢z — the square where the pickup or set-
PA-T [ >— ,E &1 > down occurred. Likewise, if a piece

I was picked up, then CHANGING-

PIECE will contain the hexadecimal
designation of that piece as ocutlined
on page 3 of the Microchess player’s
manual,

~ While GET-MOVE is scanning the
. chessboard, it also lights up the X and
SN74154 —= Y axis LEDs that peint to the square
> in LIGHT-SQUARE. If SPEAKER-
231 I N FLAG is nonzero, the speaker is

2z| ' rapidly toggled to produce a hum.
2. . TO LEDs Subroutine CLEAR-STACK resets
* the Microchess and the machine stack
2005 —— pointers back to their initial values.
— The subroutine is called from various
1%) 62 —1 parts of the interface program to pre-
18] L~ vent the stacks from overflowing into

PORT B Microchess code.

| After Microchess has computed

| each move, control is transferred to
PB-0 [> the start of the interface program at
PE-t [~ —~ hexadecimal address 2000. The user
B2 ll> ~ | o must physically move the pieces for

i cHesssoarp  the computer. The piece designation
PB-3 '—T> —= | rows and the from and to squares of the
PB-4 [ —> calculated move are stored in the

pEos>—— | KIM display at hexadecimal
| addresses FB, FA, and F9 respective-

Figure 4: Schematic diagram of chessboard input connections for the KIM-1. If the ly. B‘?Caus‘? of the no-operation in-
speaker is built into the chessboard, a 16 conductor cable is required to connect the structions inserted at address ,0351'
board to the KIM-1 application connector, Thirteen conductors control the chessboard the move has not been recorded in the
and light emitting diodes; 3 are needed for speaker, ground, and +5 V supply. The board-status table. Addresses 2000
cable should be of sufficient length that the chessboard may be set in a convenient posi- through 2040 of listing 2 contain code
tion for game playing. Tex! continued on page 46
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Circle 208 on inquiry card.

@m. t 'o" Listing 1: Modifications which were made to Peter Jennings’ KIM-1 Microchess program
to allow for the use of the electronic chessboard, Change the specified locations in
mkloplOCCMOI memory with the KIM monitor.
displays
Address (Hexadecimal) New Code (Hexadecimal) Comments
ALTR-2480 0008 A9 FF Set up Port AODR
000A 8D O 17
000D A9 21 Set up Port B-DDR
000F 8D 03 17
0012 4C 00 20 Jump to interface program
0033 00 Toggle, must be —1 ar zero
003F 60 Return from CLDSP
00B7 02 04 MASK-TABLE (used
0089 08 10 to read row)
C1AC 60 Return from DISP
03A7 81 Use. SQUARE for flag
03E1 EA EA EA Don't record move
03E9 20 39 00 Show all FFs
ALT-256 ALT-512 03EC 4C 00 00 {Concede defeat)
Listing 2: The Microchess to chessboard interface routine, a sort of chessboard device
handler program. This listing is the output of an assembly with both source and hexa-
decimal object code shown. It is written in a nonstandard assembly language of the

author's own design, although most of the mnemonics are similar to the MOS
Technology standard mnemonics.

5100 BUS

Standard TV Monitor Controliers

ALPHANUMERICS: Transparent Memory Insures
clean video while leaving CPU free to pertorm
other lasks. 24 x BD or 2 pages 24 x 40 96 ASCil
characlers with descenders plus 32 graphics
symbols  Normal/inverse video and blink
available on a per character basis.
GRAPHICS: 256 x 256 high resoiution
I ed graphics display
and a software controlled ALT-512 provides 512
honzontal x 256 vertical or twa 256 x 256 images.
allowing grey scale or tigh speed animation X-Y
addressing of memory located in I/ area allows
CPU maximum work space
COMBINED: The ALT-256 and ALT-512 graphics
boards allow easy connection to the ALTR-2480
lull aipha/graph on Iwo

cards

Malrox offers a highly diversiied selection of
modules and PC buards allowing customers 10
solve dwsplay problems rapidly and cos!
elteclively Thess ready to use sub-systems are
avatlable oft Ihe shell i sell-contained module (or
any uP or on PC boards bus compatible with
DEC LSI-11  PDP-11. Mostek/Prolog STD.
IntehNSC SBC Mulibus. Molorola Exorciser
Custom Designs as well as the MTX A1 &MTX Bt
Alpha ¢hips - the single chip keyboard & dispiay
cantroliers - give Matrox the most exiensive
isplay capability in the ndustry

@Eve motien clectionk rystams

The Visible Solulions Company

5800 ANDOVER AVENUE T.MA. MONTREAL, QUE H4T THY
TEL {514] 7351182 TELEX. 05825051
US ONLY. TRINEX BUILDING MOOERS. N.Y 12058
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USER MOVE USER’S PIECE XXLXAXNLLR

INC  SHEARER-FLAG IMAKE NULSE
LbaAr 00 XCLEAR UP FLAG
STA  SHOULLBEUP-FLAG

STA  COUNT-FLAG XSET COUNT FLAG
JSR  CLDSP XULEAR DISFLAT
JSR  GET-mOVE

IF CERO THEN

TALAXRAXAXNINLLIAITL LA R AN LR AAT AL AL LKALAAALAR
AXAAXZAL
AXXXZXRLXXAAXDAALX AL XL LA L ALL LI ANRLLLLAR AL

NO CHANGE LN BOARD RAALAXXL

Ysssesaees  CHECK FOR "GO KEY *s#eiskss]
JSK GEIKEY
CHPH 13 %13=VALUE UF “GO" KEY
BEQ GO-COUNTDOUN
Lassesrevs CHELK FOR "E" KEY (X ETTE LD
CHPH VE
1F ZERU (HEN LUSER WANTS [0
Looe IXSUITCH SIDES
JSR GETKEY
CHPH OF XDEBOUNCE KEYBOARD
BEU
ENDLOOP
LDA SUITLH-FLAG  XTOGGLE FLAG
EORH FF
STA  SWITCH-FLAG
J5K  REVERSE {FERFORM EXCHANGE
JSR CLEAR-STACK
JMF START-COURTING
ENDIF
Yeskewsse “p0" OR "E" NUT FOUND s#3vesrsy
LDA COUNT-FLAG LLOUNTING DOUN?
IF NOTZERQ THEM
DEC FB ZYES.
LUA FB

IF ZERO THER
JSk CLEAR-STACK 4PLAY CHESS

Jnp GO
ENDIF
LUAN OF 4STILL COUNTING LOWN,
ADC  LIGHI-SQUARE %EILIUHT NEXT SOUARE.
BHE
ELSE

Listing 2 continued on puge 46

Circle 278 on inquiry card

asoftware
system

N

FAMOS™

MULTI-TASKING DOS:

* 8080/z80

Device independent file system
Multi-sessioning/spooling

Full user accounting

All files dynamic

Multi-user file security
Intersystem communications

S$100 BUS SUPPORT

MVT-BASIC™

MULTI-USER COMPILER

e Powerful file, string I/O

* Chaining . .. parameter passing
e ISAM/sort facilities

e Random, sequential files

e Machine language calls

e Error trapping

HARD DISKS SUPPORTED

MVT-WORDFLOW™
MULTI-USER WORD
PROCESSING SYSTEM
Concurrent data processing
Automatic field insertion
Global search/replace

Library file insertion

“Cutting & pasting'/block moves
Full WP printer support
Multiple printers/concurrent
Wordwrap/variable line spacing
All options under user control

IMMEDIATE DELIVERY

AVAILABLE TO MANUFACTURERS/
OEM FOR PRIVATE LABEL
MARKETING

MVT
v MICROCOMPUTER

SYSTEMS INC.

9241 Reseda Blvd., Suite 203
Northridge, CA 91324

Phone: (213) 349-9076
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2089
208C
208C
208E
2090
2093
2093
2095
J09%
20y
2095
2095
209/
2099
2098
2090
209t
20n1
2044
2047
2047
2087
208/
2048
20AC
204E
2080
2082
2084
2086
2088
2084
208L
208t
20BE
2000
2002
2004
2008
2008
2008
A0CA
2000
20CE
2080
2002
2004
20Ds
2007
2009
2008
20DE
200E
200k
L0UE
200t
20DE
20E0
20ED
20E4
2088
2069
20€9
SUEY
20EC
20LE
20F0
20F2
20F4
2087
20F9
ZO0F B
2UFB
20FE
LOFF
2100
2100

46

abp 0417

85
AS
40

10

[}
Cy
Fo

%]
vo

a

aC

20
ce
kO
(%)
Do

10
Ao

'y
S

5
AS
08
On
05
85

Ad

3
B3
AS
29

]
AA
BS
LH]
AC

L]
Ly
0
£8
iC

20
AY

S
85
5]
29
A9
85

20
Fo
FB

2b
FB
ah

49

B2

oL
24
27
06
31

LL}

&8
15
1
12
oC
FA
97
FB
g

86

F3
FB
0h
0f
F3
FE

2
b
£9
FB
1F
3]

50
7
4

51
L

B1
bA

Sh 2

27
A
F9
2y
90
01
2F

6B

20

03
20

01

21

LUAR RANLOMK
ENDELSE
STA LIGHT-SGUARE
LbA FEB
JHF SET-DISPLAY
ENLIF
It NEGATIVE [HEW
1293333392323 3 7423533333437 233 323245 PP LY
LIXALAXYL NEUW FIECE SED DUUN TLXXXXZX
}2223334332253329283 53231338 %30422382282 58V v a4
Yesssassss TAKING BACK CAFTUREY #exskesn ]
Lba  .5P2
LNPH C8
IF NOTZERO THEW
LDA FROM-SQUARE
LHF  LHANGING-SQUARE
1F ZEKQ THEN

AGALTING FOR MUVE...
LXLIGHT KANDGM SOUARE

YUNLUING FREVIOUS
XL CAFTURE?

JSR  UHOVE kS fES.
JHE  UAlT-FOR-HOVE
ENDLF

ENDIF
LewesxdrkexUSER AULING NEU PIECE®keedvorax]

JSR GEIKEY *WALT FOR KEY EWTRY
CHPR 15 EXUF HEX NAME UK "+"
IF HOTZEKO THEN
CHPH "+"
IF ZERQ THEN
LDA Fa LEQUND "+", ENTER NEW

BPL GET-MOVE) XXPIECE INIU TABLE IF
LiX tB TINOT IN ALREADY
LDA CHANGIRG-SOUARE
STAX .BUARE
HPL  WATT-FUR-BUVE
ENDIF
STA TEMF
Lba FB
ASL  ASL
ASL  ASL
ORA  TERF
STAa fH
ENDIF
LDA  CHANGING-SOUAKE
STA  LIGHT-SGUAKE

ZFUUND HEX DIGIT
ZX"OR" [T INID
ELFLELE RAME.

IHUILTY UISELAY

STa F9 XYAF9=SAUARE ON BOARD
LA FB LFUT FLECE NAHE [N
AHDR 1F TZKANGE
S5TA FB YIXFB=FIELE NAME
1AX
LUAX . BOAKD
S5TA A NLXFA=TABLE ENIRT
JHP GET-MOVED
ENDIF

AAXRBAARTEAZTLLAX L AL NCLZIXTAAA AL ALLLANAAAYL

AXAATLAL PIECE PICKED UF LLLIXAXL

TLAXAZAIZILAL AL XX ALAAAARLZLZAL LA LLLL XX ALXAAT
Isessassses USER PLAY WHITE? stsssvtssiy
LDA . SOUAKE LSEE IF USER HAKING

Crf# CC XXTHE FIRST HOVE,

IF ZERG THEN
INC  .SOUARE LYES, CHANGE .SOUARE
JHP SWITCH-SIDES LAAND EXCHANGE

ENDIF

Ashresernas WAIT FOR LHANGE sszisrsxeey
JSR CLEAR-S1ACK ILLEAN FOSSIBLE JUNK
LBA  CHANGLING-SOUARE
STA Fa
STa F9
STA  LIGHT-SQUARE
JSR DISF
LDAN 01
STA SHOULIBEUF-fLAG
Loap
JSK  GET-HUVE
BEQ
ENDLOO#
Tatsasrass PIECE SET BACK DOUN #etskesdes)
1F NEGATIVE THEN

LULSPLAY SUUARE NUH

TIESFLAT PIELE NAHE
LSET FLAG

LAMAIT MOVEL

Listirg 2 continued on page 48
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Text continued from page 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 is moved or a piece is set down
on a wrong square, the speaker will
hum continuously to signal an error.

The logic for interpreting the user’s
move starts at location 2042. If
COUNT-FLAG is 0, the user has not
yet moved. Subroutine GET-MOVE
is repeatedly called from location
204D in anticipation of the user's
move.

If the accumulator is 0 upon return
from GET-MOVE, 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. If 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-MOVE call at 204D
returns a negative value then the user
has set down a new piece, and control
is transferred to address 2095. In an
ordinary game of chess, putting a
new piece on the board would be con-
sidered 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 if to capture, and then
decides to set both down again. When
the first man is set down the program
will think that the user has completed
a capture, modify the board-status



Listing 2 continued from page 46

2re2 S 27 ! LDA CHANGING-SQUARE XFROM SOUARE =

2104 L3 FA [ CHP FA {%T0 SAUARE?

2104 DO 03 ' If IERC THEN

2108 40 44 20 ¢ JKP  WATT-FOR-HOVE IYES, N0 MOVE MAUE.
2108 4 ENDBIF

2108 85 B! ! 8TA  .SQUARE xHa,

2100 20 4B 03 ! JSR  HOVE XIRECORD HOVE,

2110 AT 4 20 ! JHP  START-COURTING  XXAND COUNT DOUN.
2013 ! ENDIF

2113 1 LARITYATLRE LA AT XA LA A AL LRI AZNALALXLLLLALE
2113 1 TLATAXXT 2°ND PLECE FECKED UF LXLATXA%
2113 ! YAALLXALXL LA LT AL AR X LR ARARL AL AL AL AT LA
2113 i Lreasasas: YALT FOR SET UOWN bseiebessy
21y a3 ¥ ! LDA CHARGIMG-SQUARE

2115 B3 F? ' $TA F9 XF9=TD SOUARE

2117 B3 B! ! §T4 .SOUARE

2109 T2-UP: Loop

2119 A5 33 ! LD4 TOGGLE IFLASH LIGHTS FOR TO
2158 10 04 1 IF HEGATIVE THEN XXAND FRON SQUARES.
2010 A5 FA ! Lba Fa

201F Ed 33 ! INC  TOGGLE

221 ko ! BEDQ

2122 04 ! ELSE

2123 AS F§ ! Lpa F9

2125 €4 33 ! DEC  TOGOLE

2127 ! EHDELSE

2127 BR 29 ! STA LIGHI-SQUARE

2129 20 &8 2! ! JSR GET-HOVE LWALT FOR SET DOWN
2120 Fo ' BED

2120 EB ! ENDLODOP

2128 10 2% ! IF NEGATIVE IHEN

2130 ! LEdbikoaik F1ECE SET DOUN LREEASRREY
2130 AS 27 ! LBA  CHAHGING-SQUARE

2132 €5 F? ! CHP F¥ 1C-5 = 70 SPUARE?
2134 Fo oOC ' LF HOTZERG THEN LINOPE,

2038 CS FA ! [, ] i= FRON SGUARE?
2838 BO tF ! BNE EKRRUK-J XINUPE, ERRGR

MIA Aé Y ' Lbx F9

2130 85 kY ! STA 9 XT0 & FRUA SUUARES
23 85 B ! STA  .SOUARE IREVERSED, SWITCH KACK
040 H6 FA ! STX a4

2142 ! ENDIF

2142 AS FA ! LDA Fh XSAVE FROW SQUARE FOR
2144 4T 24 ! STA  FROM SRUARE LEUSE TF UNDOING HOVE
2144 20 9D 01 ! JSR O plsP XSET .PIECE

2149 20 49 03 ! JSK NOVE IKECURD HUVE

2040 1 Teersavsas INITIALIZE COUNT DUWR ¢ierpasssy
2140 A% 00 'START-COUNTING:  LLUAN QU ICLEAR FLAS

214E 8D 2F ! STA  SHOULDBEUP-FLAG

2150 85 2B ' STA LIGHT-SOUARE

152 A% OF i LBA% OF ILVAD BELAY

2454 E& 2 ' IHC SPEAKER-FLAG YSOUND OFF

2156 AC 48 20 ! JHP  SET-LOUNT

215¢ ! ENBILF

205 E6 2E VERKOR-3: INC  SPEAKER-FLAG XSOME [YFE OF ERRUK,
2158 00 BC ! BNE  2-UP XXUALT UNT1L CORRECTED
2150 !

215D !

2150 !

2158 'SUBROUTINE CLEAR-STACK: THESETS BOTH STACK HARKERS
2150 4B A8 68 ! TAY PLA ISTORE RETURN ADDRESS
2160 A2 FF 94 ! LOX% FF TXS LRESET MACHINE STACK
263 a2 €8 ! LDx# CB LRESLT CHESS STACK
2165 B4 B2 ! STX .GF2

2167 48 98 48 PHA  TYA PHA LSET UF RETURM

2184 40 ¥ RTS

2188 !

2148 !

2168 !

2148 'SUBROUTINE GET-MOVE: LSCANS CHESSBOARD

2188 t NCLXXRLEA XA R A LT N LR AL R AR AR AR LA LA LAAL
2148 ! AAXAXALXARL CHECK FOR "DA" OR “FL" ILAXXTIAAL
2168 ! EXXREAAER AL LRI N AL AR R L LN LRI IR LR LR ALK Y
2068 20 SR 1F L J5R GETKEY

2068 C% 1 ! CHPR 11 EH="1A" KEY

2526 DO OB ! IF ZERO THEM

2172 A2 WF ! LDX# 1F XFOUKD “DELETE ALL"

Listing 2 contineed on page 50
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table accordingly, and proceed 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
is set down, the stack pointer is
checked to see if the previous move
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-
ly new board position. Previously the
only way to add new pieces was to
stop the chess program and enter the
square numbers manually into the
board-status table using the KIM-1
monitor, This method is both incon-
venient and error prone. The control
logic for the “new improved’ method
occupies hexadecimal addresses 20A7
through 20DE.

After setting the new pieces down,
the user simply types the piece name
(its numeric designation) into the
hexadecimal keyboard. The designa-
tion is displayed in FB, the current
board-status table entry in FA, and
the square where the new piece was
set down 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
into the table by pressing the + key.

Interpreting the User's Move

If the original call to GET-MOVE
at hexadecimal address 204D returns
a positive value, it means that the
user has picked up a piece, and con-
trol will transfer to address 20DE. If
.SQUARE contains “CC", the Micro-
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 initialized
assuming that the user would play
Black. A branch may be made to
address 206A where the user and
computer table entries are exchanged.

After checking to see whether or
not the user is 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. If, after picking up a piece a
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2174
2176
2174
2179
279
2174
2178
2170
2179
27
2181
2184
2186
2188
2184
2180
218¢
218E
2190
2192
2194
2187
2194
219D
219C
219F
2142
2142
Na2
2142
2142
2182
2144
2106
2148
2(AR
2148
Ty
2VAF
214F
2181
2181
2183
21BS
S
2187
287
“1BA
218C
21BE
ey
e
2101
M0
2100
ey
2903
21Ls
21¢7
21c%
2108
]
210
21
2103
2193
2183
2008
2105
2197
2109
2108
2100
210F
2161
21E)
21E2

50

a9

AS
Fo
AS
49
4C

cc

14
21
18
Bl

2F
30

27
Fe
Fa
2B
9D
A2

H
4

30
o7
2B

AF
2B

2C

00
33

32

1F
2E
03
00

00

2F
oA
32
FA
1H]

1"

50
32
06
3

34
05

00

01
21

21
20

21

]
'
1
1
!
1
!
|
!
!
t
!
!
1
!
1
1
1
!
!
1
[
1

1
1
]
]
i
'
i

1
t
'
1
1
1
1
|
1t
!
1
1
1
1
]
Ll
'
'
[
i
[
|
[}
]
1
1
]
1
i
'
)
]
i
]
1
1
i
1
1
1
1
1
1
1
1

VINP-TO-HALN:

ISTART-5CAN:

Lbad CC
Loor
STAX .BOARD YFILL PIECE TABLE
DEX XXMITH “CC”
BPL
ENDLOOF
BAI  JNP-TD-HAIN
ENDIF
cuee 14
IF ZERD THEW
JSR  CLEAR-BDARD
STA  .SQUAKE
Lbas 00
STA SHOULDBEUF-FLAG
STA SUITCH-FLAG
LooP
LDA CHANGING-SQUARE
STa F9 XVISFLAY BAD SGUARE
STA FA
STA  LIGHT-SOUARE
JSK  DISF
JSK  START-SCAN
BNE
ENDLOOF
JSR  CLEAR-STACK
JHP  QALT-FOR-HOVE
ENDIF

X14="PC* KEY
IX(PLEASE CLEAR)

XSET UP NEW GAME
YFLAG L SQUARE WITH CC
ICLERR FLADS

X0ISPLAY FIECE NANME

IRESET STACK

KALAARLZAXLAAXN AL LA LA A IR L XX LR LA AAATLAX LA XL LALLEL
AYLXAZAXLL  START SCANHING CHESSBUARD
AARLXARRIARAXLAL LAY ARAAT LA LA LALXLALXLRLLXLXAXLL

LXAXLALXAX

t#ssessees  SET UP PORT-LIGHT #tskti#rsy
LDA SUITCH-FLAG ISIDES EXCHANGED?
IF KOTZERD THEN

LDA  LIGHT-SQUARE ZYES,

EORW 277 XXPL=77-"LIGHT-SQUARE"
JAP
ELSE XHU,
LDA LIGH)-SUUARE AXFL="LIGKT-SUUARL"
ENDELSE

STA PORT-LIGHT
T#s202028 [RITIALIZE U-C-D & TC-Sebdsndex]
LUAE 00
STA UP-CLEAR-DUWN
LOOP
STA  [CHANGING-SQUARE
1esss002D0 NISCELLANEUUS 1/D#aseeseassy
JSR  FLASH-DISPLAY IFLASH DISFLAY
LDA SPEAKER-FLAG
IF NOTZERD [HEN
INC@ PORT-A
ENDIF
TXRZZZALAARZLALL AL AL LRI NXALXLL LN XLRL
AXXAIXXL IF SHUULUBEUP-FLAG NUT SET XXIXXXXX
I2IXIXLY SEE IF SQUARE (8 FLECE TABLEXXTZIXZIX
TALRAXTXRAER LR AL RN LA XA AL AL LR LR XL LA XAXLRL
LDAN 00 ZASSUNE SRUARE DK
STA  TUP-CLEAR-DOUN
LDA  SHOULDBEUP-FLAG XIN MIDDLE OF MOVE?
1f NOTZERD THEN
LBA TCHAXGING-SOUAREIYES, IS SQOUARE IN
CHP Fh LXVISFLAY? [F S0
BEQ NOT1-IR-TABLE XIPRETERD 1HAI 115
cHe F9 LXHOT IN FIECE TABLE.
BEQ NOT-IN-TABLE
ENDIF
Lxexese2004SEARCH PIECE TABLEs#aekoxodox)
LDXR 1F
Loop
LDAX .BOARD
NP (UHANGING-SUUARE
IF LERU (HEN
STX TCHANGING-FIECE
INC rYP-CLEAR-DOMN XFDUND SGUARE
BNE BUILD-PORTS
ENDIF
DEX
BPL

ITBGBLE SPEAKER

Listing 2 continued on page 52
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ZWAIT FOR CLEAR BUARD

player decides to set it down on the
same 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 square
other than the FROM or TO 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.

Using 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 to the location indicated by the
LEDs.

The KIM display will be all 0s and
the LEDs will blink from square to
square in a semirandom fashion when
it is your turn to move. After you
move, the KIM display will count-
down from OF, and the Y 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.

Operating the System

The interfaced version 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 cease.
Choose the White or Black pieces,
and set up the board with your choice
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21E3
2184
B8
21E8
21E6
21Eé
21Ed
21E8
2HEA
1L
IEE
2VEF
2Uft
24F)
2163
2158
2\F3
21FS
21F%
ald ]
21FD
2k
21FF
2202
1243
2205
2207
L1204
220C
220F
2211
223
224
22
2216
<218

Fl
%]

AS
Fo

49
aC

L}

R}

30
07
32
7?7

Fl
12

a
2¢

oA
[}

i
02
F3
13}
L1

o0

2

1 ENDLOOP
INDT-IN-TABLE: DEC  FUF-CLEAR-BGUN  XSDUAKL MUD IN L BUAKL
! ALY IR AT E I LRI LERAN AT ATALAAXIL
LTIXINLX PUILD /0 PORTS TIXLXZAIZ
PLLRXLTY LY TLXAATITXANIRAINLRTRIRALRARTIATNLNS
XoeseaanansSET UP PORT-SOUAREs #uetrosovs]
BUILD-PORTS: LDA SWITCH-FLAG 45 1DES EXCHAWGED?
IF NOVZERD THEW
LbA TCHANGING-SUvAkL XTES, SEI F§ 3D

EORN 77 3%/ 7-"TCH-SOUARE"
Elig
ELSE XNO,
LDA TCHANGING-SQUARE IXPS="TLH-SULARE"
ENDELSE

1

1

{

1

'

]

1

1

I

1

Ll

! $TA  PORT-SQUARE

¥ ZowanaakonessredoFJRI-ATERIv TR ARIRIORBSO]

' Luh  FUR1-LIGHI

! 1F VOS1TIVE JRER

' ASL  ASL INEGATIVE:=X AX15,
' ASL  ASL IWOSETIVE=Y AXIS.
' ENDIF

! hNDW 70

! INC¥ PORT-B IDISABLE LEDS

! ASL 100N 1 TOGOLE SPLAKER
! STA  TERP

! Luan 0}

' ANDE FORE -3

! OkR  TENP

' STAE PUKT-A XSTORE ALL BUT COLUMK
+ LA PORT-SQUAKE

! ANDN 40

1 LSk LSk LSK

! Oré  PDRT-SOUAKE

! aNDY CF

! ASL

! ORA2 POKT-A

Listing 2 continaed om page 54

of color placed closest to the bottom
X axis LEDs. After the chessmen are
in place, the display will show all 0s.
If you are playing White, make your
opening move. [f the computer is
playing White, press the GO key.
To set up the pieces in a new con-
figuration, or to continue a game that
was halted earlier, set the chessboard
up with the chessman in their desired
position. Start the chess program as
described above, but 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 piece.
Start the play by either making a
move or by pressing the GO key.
To add a new piece to the board,
set the piece on the desired square.
The KIM-1 display will show 3 bytes
of information. The first byte will be
a random piece designation (as
described on page 3 of the Microchess
player's manual). The second byte is
the square that the piece is on,
according to the Microchess board-
status table. f 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!

Complete system includes hardware with Also, SOUNDWARE SOFTWARE
conneclors and software that provides all programs for 8K PET,

the lools for programming you need ta

make sound. You gel:

= a variety of sample sound effects and
musical notes

~ directions lo easily create your own
sounds and lunes

plete instruchi incluging pl

.
BASIC subroulines, for adding sound to

any program.

BYTE Publivations Inc

SEE YOUR DEALER FOR A
DEMONSTRATION.

Suggesled Retail:

PET/TRS-80 $29.95 Compucolor $39.95
CAP Electronics, 1884 Shulman Ave.

San Jose, CA 95124 (408) 371-3120

Ctrcie 43 on inguity ¢ard.



PET / TRS-80 / APPLE: Personal Software brings you the finest!

MICRO
CHESS

The Industry’s First
Gold Cassette
Over 50,000 Sold

MICROCHESS is the industry’s best selling computer game. And
no wonder—because MICROCHESS gives you more than just a
chessplaying program. A convenient, foolproof set of commands
and error checks ... complete instruclions in a5%" by 8'%" booklet ...
a cassette that's guaranteed to load, with disk versions coming
soon ... and several levels of difficulty to challenge you not just
once, but time after time. It's available through well over three
hundred computer stores and many mail order sources ... always

TIME TREK by Brad Templeton for 8K PETs and Joshua Lavinsky
for 4K Level ) and 1| TRS-80s adds a dramatic new dimension to the
classic Star Trek type strategy game: REAL TIME ACTION! You'll
need fasi reflexes as well as sharp wils to win in this constantly
changing game. Be prepared—the Klingons will fire at you as you
move, and will move themselves al the same time, even from
quadrant to quadrant—but with practice you can change course
and speed, aim and fire in one smooth motion, as fast as you can
press the keys. Steer under power around obstacles—evade enamy

BLOCKADE by Ken Anderson for 4K

TIME
TREK

A Tour De Force
In Real Time Action
Strategy Games

originating from Personal Software. What's more, every Personal
Software product is selected to give you these same benefits of
easy availability. reliable cassettes, readable documentation, a
carefully thought out user interface .. and most important,
continuing challenge and enjoyment, not just once but time after
time. if you haven't already, order your own gold cassette
MICROCHESS, by Peter Jennings, for 8K PETs, 16K APPLEs, and
4K Level tand Il TRS-805 ..................
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shots as they come towards you—lower your shields just long
enough to fire your phasers, betting that you can get them back up
in time! With nine levels of difficulty, this challenging game is easy
to learn, yet takes most users months of play to master. ADD
SOUND EFFECTS with a simple two-wire hookup to any audio
amplifier; the TRS-80 alsc produces sound effects directly through
the keyboard case, to accompany spectacular graphics
explosions! You won't want to miss this memorable version of a
favorite CompULter game . ........cvovviiiviiiiiiinninnees $14.95

Level | and Il TRS-BOs is a real time
action game for two players, with high
speed graphics in machine language.
Each player uses four keys to control
the direction of a moving wall. Try to
force your opponent into a collision
without running into a wall yourself! A
strategy game at lower speeds,
BLOCKADE turns into a tense game of
reflexes and coordination at faster
rates. Play on a flat or spherical course
al any of ten different speeds. You can
hear SOUND EFFECTS through a
nearby AM radio—expect some
razzing if you lose!............. 14.95

GRAPHICS PACKAGE by Dan Fylstra
for BK PETs includes programs for the
most common ‘practical’ graphics
applications; PLOTTER graphs both
functions and data to a resolution of 80
by 50 points, with automatic scaling
and labeling of the axes; BARPLOT
produces horizontal and vertical,
segmented and labeled bar graphs;
LETTER displays messages in large
block letlers, using any alphanumeric
or special character on the PET
keyboard; and DOODLER can be used
to create arbitrary screen patterns and
save them on cassette or in a BASIC
program. . ............ e i e wis $14.95

ELECTRIC PAINTBRUSH by Ken
Anderson for 4K Level | and || TRS-80s:
Create dazzling real time graphics
displays at speeds far beyond BASIC,
by writing ‘programs’ consisting of
simple graphics commands for a
machine language interpreter.
Commands let you draw lines, turn
corners, change white to black, repeat
previous steps. or call other programs.
The ELECTRIC PAINTBRUSH manual
shows you how 1o create a variety of
tascinating artistic patterns including
the one pictured. Show your friends
some special effects they've never
$14,95

WHERE TO GET IT: Look for the Personal Software™ display rack at your local computer store. For the name and address of the dealer
nearest you, calf Personal Software at (408) 745-7841. If you don't have a dealer nearby, you can call or mail us your order with your check,
money'order or VISA/Master Charge card number. For a free catalog, ask your dealer or use the reader service card at the back of this

magazine.

PEISONAL SOFTWAIE INC.

592 WEDDELL DR & SUNNYVALE, CA 94086

Clrele 302 on Inquiry card.
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Listing 2 continued from page 52:

2216 8D 00 1) 51A@ FORT-A LOR 1IN COLUNN

2221 ' Tessssesson i 2POR | -Retsaisenoktsisross]

2221 A% 2C ' LDA PORT-LIGHT

2223 18 ! cLe

224 49 B0 t ADCH 80 ATOBGLE FL FLAG BIT
4226 85 2C ' §TA PORT-LIGHT

2228 29 80 ' ANDH B0

222A 4a A4 t LSK LK RSET X UR Y AXIS ARD
a2zt 8D 02 17 ! S1a€ FORT-B LXENABLE LEDS

222F ' LARLXAILAZLIRRAALLLALIARLAAALLLRIAIALAAAR L LR
222¢ ' 2XLLAXX DID STATUS OF SQUARE CHANBE? IXIXXXX
222F ' be233444 IF S0 RECORD THE CHANGE XLXXAL
222F ) LLAXLXLTAAXALTX AR AXATTALRRL AR LRARXILAXAAL ALY
222F ' Yesroersssesd s 3READ ROULS S0k e etz eres]

222F A5 2D ' LDA PORI-SQUARE

2231 29 30 ! ANDB 30

2233 44 44 ' LSR LSR

2235 4A 44 ! LSR LSR

2237 AR ! Tax

2238 BS B7 ! LDAX MASK-TABLE

2234 20 0217 AND® PORT-B

2230 ! L3844 464CHELK FOR CHANGESs+easasasss)
223D DO 06 ! IF ZERQ THEM

223F A% 34 ! LDA TUP-CLEAR-DOWN XSQUARE OCLUFIED...
2241 1010 ! BPL HEXT-SGUARE XAND IN TABLE.
2243 30 ! BN1

2244 04 ¢ ELSE

2245 A5 M4 ! LDA TUP-CLEAR-DDUN XSBUARE EWPTY...
2247 30 0A ! BNI NEXT-SGUARE XXAND NOT IN TABLE
2249 ! ENDELSE

2249 ' Xess8932FQUND A CHANGE, RECORD ITessdweay

2249 85 35 ! ST1A  UP-CLEAR-EOWN

2248 A 32 ' LDA TCHANGING-SQUARE

2240 B3 27 { STA  CHANGING-SQUARE

224F AS W) ' LDA TCHANGING-PIECE

2251 85 28 [ STA CHANGING-PIECE

2253 ¢ AXXTAALLRALLXALL AL ALRL AR XL AR IR AL AL LAXL XX IXAAL XL
2253 ! IXXLXXXCHECK WEXT SOUARE OR RETURMW IF ALL DOMEXXXZXZ
2253 ' TAAXALLATXAR LA AL A AR LA AT AT LR AR A R LAANARLALXARL
2253 E6 32 INEXT-SQUARE: INC TCHANGING-SOUARE  XADD ONE TO

2255 A% 08 ' LDAN 0B TXTCHANGING-SQUARE
22%7 28 32 ! AND TCHANGING-SGUARE

2259 0a ! ASL

2254 18 ! e

22%B 4% 32 ! ADC  TCHANGING-SQOUARE XADD "CARRY"

2250 29 77 ! ANDY 77 IHASK OUT GARBAGE
225F 8% 12 ! §1a TCHANGING-S5QUARE

2281 FO 03 ! BEG RETURN

2263 4C ! JNP ZLX60 CHECK HEXT SGUAKL
2264 B 2r ERDLOOP

2286 A7 OO 'RETURN: LDAR 00

2248 85 2F ! STA SPEAKER-FLAG

2266 EE 0217 INC® PORT-E

226D AS 35 t LDA UP-CLEAR-DOUN

226F 40 ' RIS

2270 t

Lib OF ASSEMBLY

upon which the new piece was set
down. Modify the first byte by typing
in the correct name of the new piece.
If the piece has been previously cap-
tured, it may be added to the piece
table by typing the + key.

To change sides (Black to White, or
vice versa), 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 require a lot of
solder, building the hardware is
neither hard nor exacting work, As

with most projects, if it doesn’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 can, of
course, be used for activities other
than chess. Almost any game that is
played with an X,Y type grid can be
played by the computer, among
these: checkers, tic-tac-toe, and nim.

I have found that the chessboard
interface makes playing chess with
the KIM-1 much more enjoyable.
Even if you lose the chess game, the
method of playing is sure to be im-
pressive. B

Editor’s Note

The program described in this arti-
cle was designed to be "foolproof” for
the beginning chess player. The
countdown period for changing a
move will greatly ease the frustration
often experienced by players of com-
puter games, the sinking feeling of
“Oh no, 1 didn't mean that, and
there’s no way to take back the
move!” More programmers should
pay such attention to the user inter-
face of their systems.

More experienced chess players
generally abide by the following rule:
a piece once touched by the player
must be moved, and an opponent’s
piece once touched must be captured.
Such users would probably wish to
delete the countdown period to speed
the progress of the game.

An electronic chessboard operating
in a similar fashion appeared in the
article “Chess 4.7 versus David Levy”
by ] R Douglas (December 1978
BYTE, page 84). That board, con-
structed by Dr David Cahlander of
Control Data Corp, uses 1 light emit-
ting diode (LED) in each square of the
chessboard to indicate the computer's
move, and uses magnetic switches
placed under the squares which are
activated by the metal weights in the
pieces. Controlled by a 6800 micro-
processor, Cahlander's board trans-
mits and recefves moves to and from
a remote computer on which the
Chess 4.7 program runs...RSS




