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.1~»!thc1~~g;h this program has been t e s ted by the 1~?s, an.a possibly also by the 
t:mthor , no wai·r anty , exp:cc ss or L'nplied, i s mnde by the aut hor. , the Pol ytechnic 
Ques ti..on Societ y , or t he Polyte c hn.ic I ns t.i.tute of Brookl yn a s t o the 
a.ccur;;c1 or functioning of t he progr am or re l ated p.:tcgram mater ia l . and no 
'[esponsibil ity i.s as sumed by these parties in c~mnection therewi th. Mario 
DeNob:i.J..i .• howcv~r, does agr.ee t o n~cept any nnd Hl 1 comments or questions 
~b~1 t this program (or anyth i ng else ) and act accord i ngl y. 



P?S CHECKERS 

'!'his progr~m allows too user to P.~ay a standard game of American 

check1Jrs against the computer (or let too computer play itself)~ Moves 

and comm.ands are entered via the teletype and if t he user has a Digital

to-analog converter , the board can be displayed on an oBcilloscope. 

'1\?i3t positions can be inputted for i.!W!lyais .11ind the look-ahiaad depth can 

b:~ v~ri.ed. Computer's play 1.s acceptable but poor by professional standards., 

Ci)mputer can also play music while waiting for input i.f hardware perm.its .. 

PDP·-8, SI, SL, or SE 
Teletype 

EAE option 
Digi:tal -to-·analog con.verte1· i' t ype AA~lA 
Oscilloscope 
~.t1.1sic registerst typ1;; P?S-?t'!Rl err P?S-MR2 
S't~.n::ieo amplifier nnd speaker2 



P?S Checkers 
- 1111 "WTPVllM' 

Pedication 
•fir ...,.... 

Dedicated to Dsvid Cohen,,. 



P?S CHECICERS 
~ ~---lleJC ...... 

j '. wish to thank Mario DaNobili for teGcbing me ewrything I know 
about the game of checkers and owe him a debt of gratitude for t he 
8fJIN h1mr.s (approximately) he spent play i ng aga i n.st the program while 
test:L1g its strategy. 

I also wish to thank Davi d Cohen for his many theoret i cal discuss i ons 
conce~ning the mathe!liatical basis for checkers strategyft I enjoyed his 
metr1'.t.!., 

! wish to console Guido Dionysus g who lost 55 consecutive games 
against the computer at depth level 2., 

I wish to thank Bartholomew Drachma f or the elaborate plans and 
pro1;1:esa which he has made on his board sensor arn~ mechanica l hand . 
Pe~·:b.aps I should change the tun.2 t:o "To Dlt'eam t ht, tpossible Dream .. . e " .. 

· Music to 1eLove i s Blue 11 is by •"J?dr~ Popp ; l :Ji'l:' i C.s by Pi ette Cou:r. .. 
Thi mrrangement used ia" s condensed vers ion of an arrangement by Helmy Kr.esa ,. 



Pref ace 

Tl'lis docUlllent replaces but does not ··tnake obso1 . ·;e the document 
labeUed P?S-~8-,/RJR - 1,. 

1'his program was partiall y written as part of a laboratory course 
at thn Polytechnic I nstitute of Brooklyn under the eupervis ion of Prof. 
Sho001ian .. 

This program has not as yet been approved by the P?S protection 
comm~ttee but is nevertheless being distributed ao that users can get 
some enjoyment out of it even though th.a author does not feel that he is 
thr<1ugb.iowith it. The Bttthor has several plans for features he wishes to 
add to the program but can not get sr(iUnd to it at the present time 
bec;iuse of other commitments. These features include: 

(i) incorporation of alpha-beta pruning 
(ii) s dynamic board evaluator which will give points 

to initial moves which loc~lly increase the static 
~board evaluation 

(iii) a tournament play mode 
(iv) a better atatic-b<>&rd evaluator during endgame playc 

'L'he author doesn't mind other user:a modifying the pr:ogram, but would 
.:ppreciate hearing f rom them if they achieve any rn1ccesa. 

A version of this program which runs on a PDP-12 is available and will 
shortly be submitted to DECUSe 

A preliminary version which swapped songs off of DECtape i s no longer 
.available since it had to b~ scrapped to make room. for ~ better static: 
board evaluator. 
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Uaer ~a Guide 
~'~~~ 

l .. Distribution: 'l'h.e sow.·ce for F?S Checkers can 'be obta.it~d on paper: tape, 
cards t orDECtipe .- Because of the size of tbs prcffi~,~m ~ it is segmen.ted into 
four parts, the Body; Ev!i!luator., Monitor, and I/O ; ~tines., In addition, 
there is a coomon page f1 to each of t.bese par.'tsa ca,;.led DA.'m$J.. The program 
should be built up on a DECtape con:t,Qining the RL Monitor System, as follows: 
Assemble DA'X~ .and CIU through CR5 in order· to get the body; save in a binary 
file called. BCH.. Assemble M'.I'.A9 and 01 and Im.2 in order to get the Evalua-tor.; 
Hva ~s a bll.nacy file called BKa., Assemble DA'.n~ and MONl through MONS 1.n 
order to g£>,t the Monitor; . sava in a binscy file called BMO.lil.. Assemble Dl\.TA.0' , 
101, 107.A, I02B, I03, !Ql+,-IOS in order to get too I/0 Routines; save in a 
binary file called BIOo Ignore all error messages which you get while 
·assemblinf,; these are expected .. 

If the use1· has one or two music registers 9 type P?S-MRl or P?S-MR2 P 

he should include the device codes for these devices in the program in the 
f ils call1ad DAT.4U1.o Details are given there in the cource listing on how to 
do this., With this option in effect, the computer can play c•Love is Blue" 
while it is waiting for the opponent to type in Ci move., The purpose of 
this is to distract the opponent~ Details on how to build a music register 
are not yet available for df.stribution. The music is phlyed in stereo., 
Users et installations without music registers are w-elcome to visit the 
Polyted1nic Institute of Brooklyn for a demons tr at ion., 

2., ~~~£.~: P?'S Cheekers can be run from the ax. Monitor. b~r typing the command 

RUN B!N=2.S~ 1BCH,BIO:t,BMON,BIO 

Dthend.se~ the f.our binary pap0r tspe$ can be load~d into core using 
. the ~iEC bin.ary loa<for., The programis st£rting 2ddress is location 2f'fi. It 
is .also restartable from there. All I/0 devices not used by the program 
which could cause numerous or f:lpurious intarupts must be disconnected before 
the prograill. starts or the prc;gram.' s int.ert,pt rout lnea wUl halt .. 

locE1t;ion 295~ ti ts star.ting address) , · - · ·· · - - - · 

3 .. ~T~ng !!£~: ::s ~ cHr;CKERS plays a ~tandard same of American 
c(·1e) .. Ke:rs •. < n p~rticular, :he followJ..~g r ules are in affect: 

rl ~umps are mandato~.. If .you have a jur.ip, you must make it~ 
i.f you have a choice of Jumps you mu.st ma!;::e cne of them. · 
you may choose·any one; you need not choose the longest, 
~ump ,. hut you can not prematurely terminate a multi nle 
JUmp J.I.1 the middle., • 

~b , ' Black plays first .. 
CJ s,.~nf,les may not move or jl~JP backwards~ 

_d.,\ I 1 . \.~nr:: -~·ay mov~ on. y on~ square. at a time, but in any 
dire-.. tion., Kine;s I:!f:lY JUm.~' botn forwards and backwards 

(c.'1 ~- turi; .:mds wh;n J.:OU cro:m a piece" A sin.~le may not " 
Jump :i..n and ou. c o 1 the Ju.nr:; row~ croi;.min~ as it jurr.ps .. . 

(:.I') A playe::r loses i f he is stalemated (ioe .. ~ has no le~!..l·i · 
mo"l"os ' '1 n . ~ • h. ~ ) --· 0 ""'"'" · ,..,., ··n e 1..., J.s .• J.. s vurn t o move • 

. (::;) Th~:'. sta~.1d~;1 m.etho~ of nuinberi:ng the boaro and the ini tiel 
s~ '·· ""'UP l:Xf' ~ne bo::i.ra. and men are sh0\'11n in the following 

.d).. •£>-r;ra.m, Wl.th · notation as follows: 
'tJ - black single 
r · - red single 
B bl ~ ·1 • ) ... acK .n.ng 
R -· r ed king 

I'?S-0'.J ·-2. lC n 
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' If. 

' b '· b b I 

5 ' 

b . I b b . 

b b b b 

I ' 
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18 19 I 2¢ ; initial 

----~----
I set-up i 

21 
22 I 2,-,---~4· 

r rl=-2 r j'r 
I - irti;; 

C.( 28 

r l ~ r_-J: r 

31 (~2 . 

r I r r f r 

£:.<:; l;tlUi'ODlS~ set-l!J2: . 
1 .,a~ ""'Tiie te!itype should be on.. . 
(b The D/ A converter should be on" [ l!'he · A/D converter should. 

be off. J D/ A output cha.Tlllel l should be hooked up t o 
the negative x-in:put o! an oscilloscope, and D/ A output; 
channel 2 should be hooked up to the negative y-input or 
this oscilloscope9 The oscilloscope should be on with · 
sweep disabled, and the size e.n4 position cont rols should 
be set so that the boa..."'"1i which will be disple.yed just 
fills the screeno 

(c) Outpµt from the music .registers should be fed to two 
speakers through a stereo ampliXier if music -is desired,.· 
This option should not be used during tournament games-. 

5" ~~;~ ~eg_i ~~ £2ntro_!.: 
f.ll:.Lt: down .... display checkerboard g:.rid as well as men 

up = don 1t d.isplay checkerboa.rd grid 

up 
nor1!tal position 
freeze display · (when 0 .· ; pz·ohibi t .further play 

bi·:;: 2: down - don ~t play music while waiting for input 
~·- up play music while displaying board ~ waiting for inpu1~ 



~g dpw:n .... don 9·t play notias whil~ igpatex~ ~thinkingn 
up ... while computer is ~.ont~:.".plai•i~ l ts move~ notes 

will be played; the higher ~he pitch , the 
greater tb.e current d.~pth . or analyBi a 

bit 6: down- - normal ~osition 
--===- np - tU3isd for ctiagnoatie purposes only; typa~· mo·ves 

at all levels tempo1•arily rejected by analysis 
bit lO:down - nox-msl position 
~~- up .,.. used !gr \iiagnostic p~-poses onl.;r; types ·mini-
. maxed eva:J.uations: ·at ~ach level of the analysis 
bit· ll:dcwn - normal position 
~\Ms;9rl::t0 

t1.~ - used for diagnostic . and trace pi1~;ose.s o:n.1.y; 
prints entire e.n.alysis and static boam e~v:.a1.u.ationa 

~e gene::cal user should normally keep bi ts 6-ll down since 
the type .. ·out produced 'by them is len&m:r m'ld meaningless to 
him@ While these bits are up, the current board is no 
1011ge1• diapl9,;fed; instead the board cu~e:ntly· '!lnder consid~ratiox1 
by the analyfis is diaplayedlg. 

6@ ·E.nterin~ move·~: 
~atart'S"the ~sma.. E9tor~ each mow-ei ·the compu'i:•e:t."' types 

out_ ·th·s 1'umbor of' the movliS and .'the player whose tu1~n it is 
to m~ve (eitlter black or red) followed by a colon. . If the 
computer has been told to make moveEll for this ·pl a.ye1~ ( see 
ne~i; section) it then ty-pas its move in the !'or.mat described 
below .. (Moves are numbered aequentieJJ,y e.nd. are typed in 
octa.19 ] If t :;w player is to make e r · 1e ~ he ·types it in 
via the !ollcm.:ng format ~ 
~'lor a non-·ca.pt:;u:dng singl~ me.n:r4'9 !} you t~.:rpe the n:umber of the 
~quare contaiid.ng the piece you desire to move, followed by 
a space or a r1yphen followed by the mi."llber of ·the s quare you 
wish to mov~ bo. For example ~ 14 18 
F1.>r a jump, y :•u typ~ the number of the square containing the 
piece you des.:.re to move followed by each square, i n ord.e:r·, 
wh.ieh this pi.t: ·c.~e will touch while perfoming the jump. This 
doe a not incl1:~d 9 ·the squares wb..ich t?J'.>B jumped over., These 
s.qus.J:-es ~.re e:: .. t i,red separated by either a space or: a. hyphen., 
~>r example: .~ ! J.8 9 2 01~ 17-=lrD 
SquB.l."'e nusnbers ire typed. in d.ec i.m.a.l ruid. coxTespond to the 
nW1lbering s;yste:J shown in f:i.gu.re 1'1' .A square ~ s number is 
one or two d:i.g t r s long" A on~..-digi t r.m .. '!lber mr:.,y be t:;"1Jed in 
'f!i th a p:i::ece6.i1. ~ ; zero if desired 9 but; this is :rwt neH·;essF..ry ,, 
~~-ng errors {. m be eor.rected b;r 'il~dn.g the baclic-arrow 
charac tero Tyr·.Lng a. back...,arrow \be.fore hitting e&ri•iage 
I'eturn) erases ·,~ha pre'Vi.ously entered character and allows 
you to retype ~.-~ <; n characters can be erased by typing n 
back .... p..rrowz ~ .1 .~.ck-a!':t'\.'>Ws have no eff act if there ai"e no 
more cha;r;act6r: left to be erasade 
A.fter )le.ving t:J\Hed. your move , you. must t-:;ps a carr·iage return~ 
It the move tyr. .;d wa.s syntactically inco:r:Tect, your i .:nput is 
ignoreti.~ .a.no. tb computer re:pea:ts its request for input. 



.~" .. 

.. I.t an llleFjal., move .. 1~. typed in, ei:tha?~ because the !?ieces 
dor.1. •t · ~'.'love in' the ina,nner typed in or becaus(~ a non-Ju.r.1p was . 
entered. ·whe:r1. you hii:,;.d a jump on the boru.'.'dtl the messac;e 

IliLJSGjfL MOVE Ol." .ILLEGJlt JUMP 

iii tyr:1ed 01ilt, depending on whether the computer was 
e~cti:a.g you to enter a non- c apturing move <~r a jump .. 

? " ~~!!:!!:!. ~H!~ands: . 
,4~~: ti.ny t!71.1e~'Pead of ent.sring s. mcrve, you ma,,v enter a 

RE 
PB 
PR 
Pl' 
PN 
PA 
t~ I 
J.'.JI. 

:SD 
MO 

eO:ni,i:iand t:> the programa1 Coll"..mands eoneiat of two letters (or mor{':) 
.followed by a carrin.ge return.. The le~& commands are . 
lir~·ted an:t described below e I! an illegal COmL'lrold is entered 11 
the compul;er types WHAT? and. then repaat_s its last z-equast 
f(,r input.D at t11h:tch point ;you may repeat your attempt to 
eri1t(:n:· a command or you may ma~e your n~.xt move, After the 
co·nr.!and i ·n executed, play continues f r 1 where i.t was left 
off excer:; if the comr.land requested ot: , ~:rw·ise.., The legs.1 
OOliillU:ill'.!.ds a.re: . 

Indica~s that the pla;,yer wish~s to resign 
:f~lls the eompu.ter to !)lay for black 
Tells the computer to pl.ay f'or red 
Tells the ~omputer to play for black and red 
l-ets the plF.i;rer(s) pley :tor· both black and red 
1..;ets the playe:r pass (make no move) 
Stax-ts up a new game . 
The computer :Ual ts 3 Play may "be resumed by 
hitting continue9 Music is suspendede 

)b 1i~~ -lisplay) Prints current board on telety'9e .. 
\min11 tc·t") Terminates game a."'.ld bootstraps by branching 

( r;11eluution) 
to location ?~. 
For diagnostic purpo~es-vrint3 static 
evaluation of current oosl-tion. 

\ 0,H ( d1at? .' 
'fB ('f;;ake ',:>ack) 
3M.n 1~ set D1axply to 

not currently implemented 
T~.ka back last move~ Not currently implemented~ 

n) where n is ~. non-zero octal digit9 . 
1.Ihis cor.tmand sets the minimu."11 look-a.head t t.:> n,. 
It :ls initially a.et; to <.. It must not be set; 
to zero a.'ld it is reco.nu11en.ded that it not be 
set to mor-.:: than 5., .E-t~ample; SM3 ' 
Puts program into ru:1e.lysis mode wh:J.ch allows 
the user to spec:ify an in.i ti el position from 
whi1~h play is to th~r.i. s·aart;., 

Xii a.nal~1 se mode w thf~ cor.iyuter 1 in suce ·_; ::don ty'Pes out the 
rwme of \;he piece to be placed o:n the . a.rd ~BS-black sinr.r;le; 
BK=black king ; RS .. .,red sin~le ; RK-·red k:Lnr:;) at whi ch point the 
user t ypns in th~;; sc.uax·es (i.f ai"i,.Y) ii':hich. are. to contain th:i.s 
p.i.ece separati~ a.. by a 1::1pace .fron each o~;;h.er and te:r>minate<l by 
a c;t:tr:ria!··e :i:•aturn .. 

TY;'.)in~. e:rrors incurr~d while e:n:terin9; a cor..mai"'ld ca.n be tixeo. 
by usinE the hack-arrow character as eA.7!)1a.i:ned. before o 



.. 
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' :" 

. . · ~ · 

S* M:tsea~ ... len~ou~ ~ 
~~.u..~ . 

(a) A 'Goard t;-ne .. »(N;t ('"i~ th@ J!ID coes_ ·.'~.) emi be abruptl;r 
tarmin~t~d by stri)k~ eu;lY ~h~""®i~~ on th® keyboarde 

(b) llit~ ~~'bout ~t ,. er time :t-~H;t~® th® p~ogram& 
(c) Th@ µ~g~am i~ ~cro.pliately ~E?J'li~tt~bl~ .froni location 29'0e 

. . • . . • .. . . • . •. . : . .. • . I' . . ~ • 

(d) P?S crr:;c~ will wn on & nuichJ .. ia© without EAE.. !fowe're:t", 
fCJi'f' u~er.r- :t'_i ~h ·· E~:t the MQ ·is ':.u~el ©.~ ai. bar graph ( rrom 
the lef·, > "''~.:: ~h incU.Qates the O.:'i"ll~o depth of l ook .. ,. 
ahead... . \~t;_:~i,·~~9 t:;e computer is n1, . .ti.lia\d~11g~R ~ each l1~~ht 
on ln the ~~Q ir.L~,c~tes t~ _ l~vels of' look ... ahead .. 

(e)· Hittin13 bog;~~Ji: Hh~ 1.-~ th~ com t~:r iii thinking tells it 
t ... "'"'~ ·r·"· .~·. ''··r.- r:,....rr., .. ;·_; . • , "-··-~ ;.,., ..... "' "" ...... ..,.,.,,. ~ti.. i"" """r""""n·~-J y llf'-' . ~.i' . ,•J ..tl.A.~- ,i . .• •.~ i- · - ' \.i--...... ~ . vJ. WI' ~<IJ't;f":ii .:a..~ g VV4 ..s.VJ. J _ 

conte:-,; ·la:V5.:t.'.Z: ~ :4 ··~ :' .. :-·:::.1~ ;:;"top playing fol' either }?layer 
· (~ is- . 1.:f "cr.-1 c~· . .i.' · ·!::"-\ ;,.i;r : 1 ;:,, ::,;~ ente:r:(;ga)., Hitting control X 
has :::'.~·c ; :,;,:: ·~? .r:·f' fr.-, :-:: ... 10 !"'.:~ "' :::. ·:~. -'~ that ·the c~llJtputer does not 
4-"-\""iS''"' c'1 1l'~:r..,..n·~·;-.:. . · :.? -: : ~ •:-· · :- ·: , •. .r 1_. -~ ?, "'" ·'"""" th"""~ ... '·"'"""""1"i""t'l" ""D ~..::toU f-4 '~ .., - ~ .-.. , . ~ ... . . ~ . ...... 0 ' · - · -:I '--·- ~ flii' - ~I i'". i;AQ ~a.a 'J"JV~~ 1. .J..·'(.) \.I Q~ 

(r) While ibe "."'":· :--:';'.'-~7~~r i.7- J:"Oi.l tbin'king ~ th~ currt;n:tt 'board is 
a.lw~s (!i.2rJ.::·;.,-s(i c~1 ~·., ~ js~illoseop~ tMJir1r.; the notation 
described in section :5(::) ~ \Jno~cupied. aqun:t'es (which 
mey legallj ta ple;y®d u~~n) are p~ly shad~d in¢ 



Dowe, (:~.ti .l 8 tnmot?,;-: •'<lSt C!wx 
Douce f'l-st m© ,-:v~I) ~ vi® l~fl~ t~~ ... ~tH£ 
Dow:: ~ doox, l 'llt"~iE ®1,'!!'lt: d~!Jt 
Douce flS t tM w~ ~ ~~ -qd,a p~~ & t?i -c·;.. 

Slc~~ bleu 9 l'~~~w ~0>t biJ.~a 
Be:coo r!l@& Ci.'~UE • tij.,~ c.~)SUZ ~\:~rt:eux 

Bl9u~ bl~~ 9 1~~®1.)~ ~~t·bl~u 
Blt'\u ~~ l~ dal ~11i. joue dans tes yem~ 

c~ 1 ~ ~M~li\ c~~ ; 1 eau qu :l. court 
Mot ~ll.! C!\'t>~'i,'it' Coa.urt apreiJ t en amo1:.1: a 

G~is 1 gris, l ' amour tj~t gr:ta 
Pl1t11.tre WQr& coou1· 1orsqu'3 tu t ~en vas 
(;,i~i~, l\t'is ~ 11! c iel egt g.d.~ 
'I·~ la ph1ie qu&aoo tu n•es plus ls 

Le v~nt, le ve~t g~mit 
Pl3ure 1.e vent lm:'B~t.!e tl~ t 'en vas 
Le V6nt 9 h 1 v·e~\t !MIOOit 
Plai~re m.on c.ce~r qwin.d 'c'a n ! -as plue :.a 
C~ l? ~i~u Ccwme 1. ~~au q-u:i. court 
Mol w.o~ coour Court apna ton 1im.ourc 

Bleu@ ble'-<.i Pacm: G6t blti;iU 
Le. d.el e&'J~; bleu 1o!:soi..\e tt1 revit:H\J 
B1eu 3 bleu , 1 i~tr.:iUt' est b1eu 

.-

!} amou . .c e:st b\e11 quand tu prerdda r.ia DU!ilin =-< · 

Fou, :f·c·uk g l' °'mom: ~st fou . 
Fou. c: oror.e tol ~t -Cou cioome moi 
Bleu~ bl@u~ 1.., "'rnour iea'l': b1eu 
I,'amour ~st bleu qu.~nd jei sub •'A toi;. 
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