0-CHESS USERS GUIDE

1. Introduction

m .0
0.

-Ch2ss 1.0 plays a game of chess using the KIM-1 microcomputer with 8 Khyte
T

plavars moves are entered on the KIM-1 self contaimed keyboard. The comnuters
teszonses are indicated on a chesshoard displayed on the TV screen. A slinoht
procram modification will permit the user to run Q-Chess on a KIM=-1 with

g€ K edditional memory but without TV output. In this case the build in

LED display of the KIM-1 will be used as the exclusive output device. Small
procrem modifications will permit the user to run Q-Chess on other 6502
besad systems using different peripherals. All references in this users

nuic= gssume a KIM~1 with memory from 2o000-3FFF and Don Lancaster's TUT-6

as described in the July 1977 issue of Popular Electronics. Section 1o ‘
exsizins how to interface Q-Chess to a 6502 with different I/0.

Q-Chess 1.0 employs minimax searching and alpha-beta pruning. A full width’
sezrch is always performed 2 plies deep. A selective search may be performed
in the case of captures and a few other occasions. It may co as deep as

6 plies.

f-Chess 1.0 is able to castle, move en passant, promote pawns, and avoid

stalemate. Credit is due to Peter Jennings, whose excellent documentation
of Microchess for the naked KIM-1 provided the motivation to create (-Chess.

2. Lp=ding the Praonram

Witkin this users guide, /x/ denotes a key on the built-in KIM-1 keyhboard.

E.o., /RS/ denotes the Reset key, /4/ the key labeled 4 , etc. The seguence
! xx xx xx ! denotes information displayed on the built-in KIM-1 7-segment

display. E.ge ! 25 oo dB ! shows storage location 2500 containing the

detz cd .

0-Chess requires memory at addresses from cooo ~03FF -, 1780 - 17£3, and
2c0n - 3FFF. To load the pronram, do the following:
1. Lozd cassete into cassete recorder
2. Enter these data: Address Data
oofF 1 oo
1779 o1
3. Enter 1873 and press the /G0/ key.
L. Start recorder
S. llait until KIM displays ! oo oo xx !
€. Press the /RS/ key
7. Initialise/start Q-Chess by entering address 2380 and pressing the
/C8/ key. The TV screen will light up, showing a chesshoard with all
pieces in their starting position.



N-Chass Motation

e plaver co~municates with N-Chess via the standard KIfi-1 keyboard. Each
quara on the chesshoard is represented by a letter (a....h) followed by a
it (1....9) . This is the chess notation supported by the International
2r Chess Association, see fioure 1 . Moving White's Kino Pawn tun
5 from its starting position ( P-KL ) is represented as e2-eb.
- I

'

a3l b8l rB8fda] e8] fB] o8| HKS

a7l b7t 7| a7ler|F7| g7 |n7

ablbojch]lra)en | F6)ab]h6

aS| b5 e51d51e5)f5]u5|h5

ab bbb |dhfel {fL]ob|hk

a3| b3 c3{au3|e3|F3]n3|h3

a2 | b2l c2|d2|e2f2 g2 |h2

allbl]lctdlj=1]f11ael1 |h

Figure 1

Since the KIM-1 keyboard has no keys labelled G and H, use these keys instead:

to enter letter use key labelled KiM display will show
G 9 S
H o H

L, C-Chess Cormand Keys

The follcuing keys are used as commands while playing chess :

/G0/ This key is pressed immediately after loading the tape in order to initia-
lise = Q-Chess ({cold start, address 238o0), or to restart the program
after a temporary exit. (warm start, address 25oo0 ). After -Chess execu-
tion begins, the key has no effect. A few utility routirnes also use
the /GO/ key.

/ST/ This key is used to leave the TVT-6 display mode and to enter (J-Chess
in order to make the next move. Only when the computer is displaying
a position on the TV screen is it permissable to press the /ST/ key.



/RD/ This key clears the internal chessboard and resets it to begin another
geme. The board is set up with the computer playing white. ! AA AR AR
is displaved to indicate that the board has heen reset.

/DA’ This kev exchanoes the computers pieces with the human players nieces.
The actual pnsition of the board remains unchanged. If /AD/ is prressed
followed immediately by /DA/, the hoard will be set up with the computer
plaving black. ! EE EE EE ! will be displaved after pressing /DA/ .

/+¥/ This key is userd tao move the piece on the FROM-sguare to the TO-square.
Both the computers and the players pieces may be moved. The display
will shaw FF,;in the leftmost two digits to confirm that the piece has
been moved.

/PC/ This key instructs the computer teo play chess. The computer analyses
the current position and formulates his answer. The KIM-1 display
will darken and flash occasionally while the TV screen will show
random noise until the move has been decided. Upon completion the move
is displayed on the TV screen.

5. KIM-1 Display

Each move entered via the KIM-1 keyboard is displayed on the KIM-1 display
in this formzt:
T oxx xx xx !
Mo M Sy
Piece ! l
From-Square
Tn-Sguare

The left two digits indicate the piece which occupies the FROM- square. The
first digit is a o, if it is one of the computers pieces. It is a 1, if it is
one of the players pieces. It is anFy if the field is unoccupied. The second
dinit is encoded according to figure 2.

0 - King 4 - King Bishop 8 - K R Pauwn C - K B Paun
1 - Dueen 5 - Queen Bishop g9 - R Paun D - {1 B Paun
2 - King Rook € - King Kninht A - K N Paun £ ~ 0 Pauwn
3 -~ Queen Rook 7 - Queen Knight 8 - Q N Paun F - K Pzun

Fioure 2

The remaining dirits of the KIM-1 display indicate the FROM and TO squares
usinn the international Chess Notation shown in figure 1. For example, the



i ! of E2 EL ! indicates that the King Pawn is to he maved from King
Pzun 2 to Hwnﬂ Paun L . (This assumes that the computer is playing white).

(If the KIM-1 displav is used as the Q-Chess output device, indicating the
cecmnueters mave, the same format is used. )

Ff. Snierina @ move

To prter, 2 move, first press the ST/ key on the KIM=-1 keyboard. The TV screen
will no blank and the KIM-1 display will lighten up indicating the last move
tha- computer made. Now enter your move via keys O....F on the KIM-1 keyhboard,
using the International Chess Notation shown in ficure 1 . Remember to use

a /9/ to represent 2 G, and /o/ to represent an H . It is not necessary to
enter the type of piece being moved, just the FROM sguare and thz TO square
locations.

The comnuter verifies the input by indicating in the left two digits the

pizce located on the FROM-sovere. If you have made an error st this point

Just continue to press the appropriate keys. The nuwberg willyscroll from right
to 1eft until the correct move is displayed.

For example, if you punch E7 E5 and see the display ! 9F E7 E5 !, the IF
irdicates that the FROM-square ( E7 ) is occupied by the players King Paun
and that you are preparing to move it to the sguare ES5 .

Whsn vou have entered and verified the move, depress the /+/ key to reoister
thz move on the internal chess board. The first two digits of the KIM-1
disnlay will he changed to FF;to indicete that the FROM-sguare is now
unaccupied. I the TO squere had been occupied, the previous occupant will
hzve been captured automatically.

YOL may make as many moves in fhis manner as you wish, muvinn either your oun

CETTL?d out. Illegal moves are accpptpd and BXPCUuEd as ea51ly as 19gal moves.
Czre should be taken, that you do not move accidentally in an illegal manner.

7. Snecial Moves

zs5tling You may castle by makinn two moves in succession in the normal
manner, First move the Kino to its new sguare, then move the Rook. Remember
to cepress ¥+/ after each move.

\Er PﬁvsanL In order tD capture en passant you must break the move intoc two

pLLn. Then, move ynur paun roruard to its approprlata final sguare. Dn not
forget to depress f+/4 after each move.



tPromoting Pawunsg If vou went to push a pawn to the eighth rank, it will he

neceszary to manually set up an officer on that souare. Because of the
internal representation that (O-Chess uses, it is only possible to have fonej
{Queen per side at a time. Therefore, if you have already one, vou will
have to choose another officer (Rook, Bishop, Knicht) instead. Tn replace
the Paun with an Officer, the following steps have to he carried nut:

0]

2)

3)

4)

5)

6)

)]

a)

9)

Do not move the Paun from its FRom-sguare on the 7 th rank to the
desired TO square on the A th rank.

Use the /RS/ key to eéxit from the 0-Chess program end return control to
the KIM-1 monitor.

0-Chess includes a special routine called MANUAL to manually channe the
chessboard. This routine may he also used for promoting Pawns. To use it,
enter address 3890 and depress the /G0/ key.

Enter the FROM square on the 7 th rank that the Pawn still accupies.

Enter a two digit identification of the officer to which the pawn is to be
promoted. The first digit has to be a "1" (one of your ouwn pieces). The

second digit has to be selected according ta figure 2. E.n.,entering "11¢
instructs the computer to promote your pawn to a queen.

The left tuvo digits of the KIM-1 display should now indicatz the Pawn

being promoted, e.g.:
: ! 1d €2 11! T

If you made an error in entering your promotion at this point, Jjust con-

tinue to press the eppropriate keys. The numbers will scroll from right

to left, wuntil the correct promotion is displayed.

Now depress the /+/ key to register the promotion. The leftmost two digits

of the KIM-1 display will be changed to FF, indicating that the pawn has

been removed from the hoard.

Press the /AD/ key to verify that your Pawn has been replaced by the selec-
ted officer. The TV screen will display the chesshboard. The selected
officer will still be on the 7 th rank.

Press the ¢¥ST/ key to enter the Q-Chess pronram again.

Move the (former) pawn from its FROM sguare to its TO square (procedure
as usual) , e.g. C2-C1 . This completes vour mave.

( The routineMANUAL' at address:3890j is useful for the alternmate purpose of
settinn up a unigue hoard position. Pressing the /DA/ key will clear the
board of all pieces. Using the procedure explained in paragraph 5) you now
may place as many pieces on the board as you like . )



A, C-fhees putout, displaying the computers move

Uhile the computer "thinks" (calculates his next move), the TV screen will
show randon noise. The KIM-1 display will be dark, but will hriefly flash
each time the computer has finished svaluztino one of several alternatives.

As soon as the computer has calculated its next move the TV screen will light
up. It will show a chesshoard and the new position including the move the
computer Sust made. Below the chesshoard some text will appear, e.o

YCUR LAST MOVE WARS: P E7 - E5
i I MOVE: N G1-F3

indicating that the computer moved its King side Knight from K Kn1 to K B3 .
To enter vour next move, push the /ST/ key on the KIM-1 keyboard.

The computer indicates King side castling by 0 - O and Queen side castling
by 0-0-0 in the lower right corner of the TV display. It indicates

en passznt capturing by moving the capturing pawn to the correct TO-souare
and by automatically removinng the captured pauwn.

8. Lev=l of Play

The guality of play depends on-the time Q-Chess spends on each move. There
are sev=ral ways to influence hoth the computers response time and the
computers quality of play.

9.1 To shorten tha response time, change the byte at address 2609 from ob
to oo . This will instruct Q-Chess not to look for forks and pins. Few
if any moves will take more than a minute, and most moves will take only
a few s=conds.

9.2 To improve the quality of play you may do any of the changes indicated
in figure 3 . As a consequence, [O-Chess will consume more thinking time.
If you are not careful, the average response time may increase to many
minutes or evenhours per maove.

To {implement any change} do the following:

Press /RS/, then /AD/ . Enter the desired address and press ¥OA/: . Enter
the new data.and press ¢AD/, followed by /ST/ Resume the play. You may
implement a change each time the computer has finished calculating a move,
but .not while the computer is "thinking".



; Chanae, aodress | old date ! new data effect
i alternative ‘
1 R2%E7 FC FA deeper maximum search
when capturing pisces.
Not too time consumino
2 ooCh o8 10 improvement in thz case
ooC3 o8 1o of pawn captures
3 2927 FC FA further improvament in
ooC?2 o8 10 the case of pawn captures
ooC1 of 10
L % 2750 15 ol analyses cases, where a
X 2753 1o 30 players pawn attacks a
X 2756 11 of connuters officer
5 29R6 12 23 will do mate in two
26F7 a? 05 ) .
6 29A6 12 23 will do mate in three
2R05 o1 FE
26F 7 o? o5
2611 FF FD
Fioure 3

Explanation of sltermatives 5 and 6 ¢

Channinn address 26F7 from o2 to 05 instructs Q-Chess to extend search in
the casr of checks to 3 plies.

Changino address 2611 from FF to FD instructs Q-Chess to extend search in
the case of checks to 5 plies.

Chanoing address 2946 from 12 to 23 instructs Q-Chess to perform a full
width search 3 plies deep.

Channing address 2Ro9 from o1 to FE in addition to the last change instructs
(0-Chess to perform a full width search 4 plies deep. Changing it to FD will
generate a 5 ply full width search.




dc. Dihsr 1/0 confinurations

Beoz HTi-1 with § K additional memory IFf your KIN-1 has nc TV output, chance :
address old date raw data
2370} 4C AD 17 IC oo 25§

Use “-Chess as described hafore. The computer rasponse will appear on the
built-in KIM-1 7-segment display. If the computzr castles, the responze will he:

King castling ! oo FH HF !
(Jueen castling ! oo FH HH !

The computer resigns by displaying ! FF FF FF ! .

DiFf=rent putput device than the TUT-6

omputer essembles its response in a 768 Byte output buffer, located at

Thz2 ¢

acddra s 0180 through o3fFF:. This output buffer is organised as 2o lines of
22 =1 numeric characters easch ( ASCII ) .Thz top line ( line 1 ) starts
at vess 018a ; the bottom line ( line 20 ) sterts 2t address o3Eo .

'ses a different output device than the TUT-6 ,.do the

ange the JMP instruction at =addrsss 2370 to jump to an output
have to provide yourself. Your output routine should move
the output buffer 0180 - a3FF to your output device, e.n. a

okt -

Yhen £-Chess branches to address 2370, the stack pointer hzs been previously
set to 75 .. Do not use the upper half of page 1, and neither page o , in your
cutzut routine. If your output routine needs page O space, save theat arca
ere else in main store, and restore it to page o at the end of your
routine. Terminate your output routine with a Jimp o the Q-Chess
tart address aty2boo , e.q.

LC oo 25 JMP - WSTART

Sinc2 vou no longer use the TVT-A, you may utilise the space occupied by the
TVT-% ccan program, e.g. for 'storing your output routine. To do this, replace

address old data new data
2At0 D8 A2 68 LC EC 2A

You may now use the space at addresses 2boo - 2b&L4 and 1780 -~ 17EL for other

PUTRASES,



- 10 -

Usin~ =n ASCII kevhoard Change the OMP Snstruction at addrzss 2378 to Sump

253

to a keyboard input routine you will have to provide yourself. This routine
should load 2 single charccter into the acnumulatnr and terminate with\RTS .
Because of the intermal representation it will he necessary to translete

ASCIT characters into their KIM-1 keyboard equivelent, es shoun in figure 4 .

Inspsci the code at addresses 2500 - 25L8{for better understanding.

character on ASCIT translate tn hex KIM-1
vour kavhoard eguivalent keybnsrd
equivalent
1 31 o1 Va4
2 32 o2 /2/
3 33 03 /3/
15 34 ob /u/
5 35 o5 /5/
6 35 06 /6/
7 37 o7 /1
8 38 08 /8/
A % oh /R/
8 L2 o3 /8/
c L3 oC /G
D Ly oD /o/
E L5 of /E/
E LR oF /E/
G L7 09 /9/
H 48 oo /o/
s 53 1o /RAD/
R 52 11 /DA/
B So 14 /PC/
e} s V2 +
Figure &4

Other 6502 than the KIM-1 All branches to the KIM-1 monitor are routed
through a jump table )

address data -
2370 LC AD 17
2373 LC &F 39
2376 LG BA IF
2379 LC IF F

For changing the JMP instructions at addresses 2370 and 2376, see above.

The JMP instructions at addresses 2373 and 2379 will have to point to a

user written routine that outputs the content of addresses ooFb, ooFA,

and 0of9 ( in that sequence ) to the output device of your system ( in their
present form thay effect illumination of the KIM-1 7-segment display ) .

Do not forpet ta change hex data into ASCIT .



=1 -

Your copy of 0-Chnrss contains some pndsed spzce, for example at locations

2500 -~ 25DF !
2780 - 25FA7
3260 - 32EF)
3510 - 353F
3A9% -~ 3ADFy X

Page zero has free spece from opfo to oeAF |, that ray howsver net updated
cdurirg cold start routine execution.

Have fun 1}

o
-
"
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