
DClP83 nr.rDPRE'fED'TIlSTBUCTIOll CODE' OF TO 1m' es, II 'OOJIPufBk 
(see definition or ijilliols in Table I) 

Instr oHneoi:mal 
0, 

.8.l1ing , 
(undefined inst~uotion) 
(QJcle) transfer .(~) into 
(al+2ital'+21+1) 

its a1+c 1 

iex al+e 2 
ica al+c 3 
ies a1+c 4: 

iad. al+c 5 
ieU a1+o 6 
1.Jnoa1+e 7 
idT al+vo 8 
iap al~ 9 

(cycle) exChange ' 
( cycle) clear lIJaj '!fld' ,11(&'1-+21.) 
( cycle )clearllRJ.J subtract 
.(&1+21)- -
(cycle) add -, -, . 
(c:re1e' Sibtract -,- -- , 
(cycle) .iUltiply and,£ound'off 
(cycle) dlrld. --
(eyel.) transfer ot contrel 

iac j** · la' select oOUllter 
gol. ,i8'set 
gel. c~ 

icr ••• 11 
ictal 1% 

1at a1 

1tial 

tip al 

iei .*. 
ied _** 

i6% al 

ita al 

iop &1 

*1ts a1 
*1ex&1 
*10& a1 
*1G8 al 
$1&4 al 
*in al 
*:imr -al 
*idT al 
isp 

13 add and transfer - -' 

14 transterindex digits - .-. ' 

15 transfer of control 

16 gele .!ncrease 

11 gole !!.ecrease 

18 gele .!xchange 

19 t1'"8.J1sfer address - ..., 

29 conditionally ,transfer control 
,(!.onditional Fogrma) 

21 yan.,!fer I(JIR&) , into (8ol,a1+1) 
22 emh~~~(lIQ.)i-withlf(al) 
2,3 clear lIB.I$!,dd.1t(a;l) 
24: clear ,~' nbtrari l'(a1) 
25a.d.4 ... -

26 "iibtraet 
21-,m,', u'ltJ..P,o, ,- _,l1'8I1d' r", oundott 
28 lirlde ... 
29 traaster control 
S0-31 (undeftned 1astructiollS) 

Definition 

B'(KRA.)~lf( .. 1+2 i) 
\,', 

:r(1IR1)~1'( a1+21) 
B(al+2i)~.(~ 
-lJ( a1 +21 )-+B(1IR&) . 

1l{JIRA.)+lf(.1+21)~.(1IRl) 
)l(JIn)-.( .. l+ll)~lf(1IElI.) 
I(1IRA.)d;(al+2i~H(lIRl.) 
1l(Dl.) !ol( a1 +21)~ll(lIRA.) 
Take the next instruction trom 
rego,(al+i) and oontinue from 
there 
Select cycle ccnuit line',. j 
Set i =+0, n =m. 
Inci"e&S.~:.i by 1,;1t 1~1»llt,reset 
1=*0 and take next fJls~ruo, ion in 
sequence J itJixl<-lDI take _xt. 
i:aatruct1011 rom re~iateral 
J.4d' a(index r.g~) 'toth.. C(8il) 
and store the re'w1th iJutex 
register and registeral 
Transfer the right 11 di,1ts ot 
the ind..x r$g 17 hlto the :ript 
11 digits ,ot r.'~i8t.r .. l 
Take ~ the lien matt'17 from': •• ,. al 
and. conth1ue from there' 1B -unin­
terpretlvemod.e( &pO' ~!p. e..,uter) 
Increaae contents of '1udex 
register by • 
Decrease contents ot iD4ex 
register by".-
BDhange aCind.x reg;o) withe(,,"l) 
auduChang.-C(cr~t.rion regj;ater) 
With 0(8.1+1) -- ~ 

Replace th;e addre"s .ec1;1en ef the 
instruction bJ. re,ister al ... ita the 
adcires8 tkat :tsem. more i;h .. ~ the 

Ala.rm.# 
D 
13 iF 

C'gP 
e'g' c-g,x 
C1IJP,K 
DIP 

I 

I 

G 

11 

addr •• s of thereciater cOlltaipiDg 
the last .!!!. (or ~cp 1I'i thl'(lIRl)neg 0) 
Take theliext1ns",ructionfr.,. reg.» 
aland cantin.. ~rpm there II .1t,{IIR&) 
is neg 0; it Il(JIRl.): ia p080 t~. 'neXt' 
instruot!., ,1n'sequ.eaee 
ll(IIR.L)--+I(al) 
·.(JIR.&)~lf( al) 
"B{al)"""" I(Jm&) 
..;..{al) .... 'lI(Bn) 
.• (JIR&l+ll( al:) .... ·Il(Dl.) 
l'(lIRkl~(~)-+ ,(IIR.l). 
ll(Dl)d( 11)-. -(lIRA) 
B(lIR&)flf( "1)~1(D&)- . ,,' 
!8.kethe' _"nuuft;r 17 - tr_ r"t~ .al 
and conti.- tr_ there 

B 
B 
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• The 1&tter letter lib- _1' be used ,.ith the.e 1natructiOD..'yo 
... and j are positive.integerslessth. 29041. 
, aemsult .ll&l"Dl Table iD titls -.00 . 
If'or Output lDstruotiona see Table 1110 

Table I-_IBFIBI!IOIT OF SYJIBOLS 

.. ans· . 
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• ~Ol DIIll tiple regi,ter aOcUJDl"or - . .... . ' \ 
let a1 repr •• nt 8DT tloatlBg adve.,-, a'bsoll1w aclE1r ••• or butter q~e •• 
the nlUllberiD. th.eJll& betore the ~truti .. is.o~.184 

al. 
»(JIIl&.) 
1'(81') 
i(o~o) . 
1 

~ 
• • (&1+11.) 

• 
olear 0 00 

Bu.tter 

the lWlIlber stored ill register's a1 8Dd a1+1 bet ore tile instruction 1. obeyed. 
"oatent. of ••• 
C(iDdex resister) 
... C( iadex ref;uter.J 

"(oriterion register) 
the DUmber stored 1. registers a1+21 aadal+Z1+,lbetore theta.traction 
1. o~,..d 
replaces' 
set' the contents of g o~ to aero 
block of three registers containing n\1Dlbers in 8ame fora as iD. 111&. 

Table II .. ALII. {Ct , Bit are saBLe a8 C, 1} Goepi; that al~ replace.al) 

Check ·Order' JJ.arm.a 
(.&) e~not provided tor by the PA is Selected (th.i.o&l1 occur on11 it the 

.Wjlt.~ i80J aaBbeen lBoditiacL.bythe progr_~ 80 that it has becOlllAt gre •• r the 
~ ~e,:,la:r~.~~" ; ~t" ~. ,l80:~ <,.~ti~~. before (1;."'~:tPT:~J~~)7~'~; "'f..., .. ~r,~~!l'~:"~ .'. 

\" j ~.",,,,,;...,,, 1. ,:" .. ~ "'"'-'.' . l"j "".' '.f,. "" .".'. ,'.,. "". "V v ... lv .'-"j,; .,.: ",.,.~~~4·,~",''''.,., :: .. ", .. """'''''''~'',' .. ' .. 

(D) _o:aeD.t£Gt, ._ll~:~Z:"YI ..... ,j ,ref«tra to ta.(I"'I~i) notation (provid.e. fills 
not a butterlo ,Se •• aboveo 

~C) 0 < le(al)1 < 1/2 
... . 

(D) When control i8 trILD.8terred to an lUldetined inatructlen, aD ~ OCCllra em. the 
·UDd.fiD.ed iBstructiollo ' ., 1 

Divlel. Br!ror£18l.1'11l 
<:I) . 0(&1) =: 0 ,It 

'Arltuetl0 tlYern .. .u.a.r.. _ .. 
Cpt)· !he co~t .. t8of taeinaex register could 'be larg •• Bough to catae a.n alara;io.o'9 

wheD. al+o> 1291610 

,(9) e( 1Ddez register) ....... > 12,16,,-

(II) e(iDclex register)',. < =$2,787 . . 

(I) IC(ind.ex register)+'e(al)1 )12,,761 

(J) i -Sag'll? betore theiet 1s .D~t.d. 

(x) I Re-1.t l) 1'041 x 1.gSIS, orJ.tlUl.t' -< '1'.1,. 10-98M 

(1.) Ital is a. butter) th.a.i~,~-X o~ld. oceurq . 



I Pagel 
~ableIII , .... -qt!'lPO! msnua.rIOD 

.&e.8 cifi_tiona \18 --- either lTOA--Ul)A-- or i8O.l, 
l~OAabod.fgReoord ."1In " oJid1reot p~.r-
1JIO&"aDo4.~g Reoord I(JIRl) on aela.yeil printer 
18Ol.' a'bed.tg Reoord lI(lIRl) _ 8o~(tiia) 

.••• bel. for'd •• oription 
.t a.'b. o. el, .,t, I 

1.· 

BD m».(~~(.)tjtfi )~ (:) 
Ca) !i.e 

+ 
' ... iDg 

all moabera ... iilDe preceded b7 alp 
only _gati .... liWilbera nIl be preoe.ed. 'bY' 81p 

.othiDg lI.lI1Ilbera .UI .otH preoeded. by sip 

(D) lD.i1;lal,~o. .a:rdDg 
1. iD.i 1;1a1 _e. nIl be 8kipped' 
p illi:bial z~r~~ will be r\eplaced 81' apace_ ,/' 
• all Jl1IlU.e.raHl1 be _ ,pr.~te4, hl.a!JlOrJI&lI.ed fora 

l10thiDg iD.i--tia:l ~O. will be ~r1D.ted. a.aseroa 

(0.) Di&~:ta . Len ' 
, ,~;>'!h.e progr&lJllBr 1D41:Oa:b.:s· the ~r of dig1tahe wishea to have ,r1n'be4 

__ • 'the len of the-aecima1. po1itl;'by · ..... &11,. vi'tiDg a ...,lemuaber o'ontaini.Dg 
,_1:,be .... mmber of digi"ia-1;o the left_ 'the deo1m8l point ashe ... iall •• ,r1ate:4o 
!hu8 ..'. " 

, lttOA. ,'+ 125 0 46&' , 
. gecitie. that the programmer wishe. t~ ha~ h~. nUJllb.r. prhtecl'w1th,3 d~g~1;a 
~b the left of the deoimal pohito,·(!}l. -Pit1l4- .t the digits OB8 1i'r~_a 1B 
",. aampl. mraber h.a8 BO .r:f.o'wh&'t~0ff"r 'on ia •• , prograao-) 'If tW JlU1iber 
~IT contain. more thaiI. "three . d;gi~. to the lett of is ••. de.ilIal point gal:L 
-& •• e 4igit8 .. il1 automa:tioally be p:r1iJted Gu-t. . r--

(d) Deoimal Point 

DGthi:ng , 

·· .. auiBg 
Adeoimalpoint will appear ia all DUmbers 

Jle d.e.ima:Lp.oint will De printed.~ .(U.e. wh8n pregr_r 
- d. •• ire. en~ ... iat.,ral partotmrabero) -- . "._. 

110 Uobaal-'p'illi~ ~ll be printed 0 , (V .. d .... n pr.~r_r· 
expects all resUliss t, be Ie •• thaa ODe; -it th.eD.tl1Bberm the 
lIRA. ,shouIi l1iiexpeot8cllY-'_ exce.4 lUli:ty, the. the in1;e,ral pan 
of' the muaber will alto be printed out Dlltaoclec:im&l pomt 
will sepa.rate tae int,gral froa the traotioii'l part of tlle 
JI.\1JIl'ber 0": 

(e) »1&1t8 RigA' :. . 
. , .' It a progr_r were 1;0 US8 the:,.a.mp18 Dll1IlDer illustrated. :in (0), •• 
, ... ou~!. get t8~ dig11;8 printed out to t~e ript ofth.e .ee1Jaal point' <,r t. 
the _ript ot Where the decillal poht alt.oul. _). 

f·-

(fl .• cale 'actors 
. ~ .. t-. of--2 am! 10 maY' bellsed .. ~ scale tactors to multiply the 1I.UIRber 
111 taeDlJ,e,tore it .---priBted ,outs";: -

(I), Im!r1' f."a.ctor 'JiItlQbe prece.e. by 'a l_r .... x. 
"(~I«I 91 , I ~ sS-

DOL-II 
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(g) Term_l Chara.cter. 
( ch.aracter u.ed to termiDate a llWI.ber) 

• 
•• 
••• 
••• 1 

• 

t 

ICUl) " 
(1) -1.963261 

(2) +11501261 

'lID.1IPl3S 

OtJ!PU! mIi"-:' 
1'04~+"~I. 
if 01''''' '1128.1114' 
1!O.A..,.p121.1234o " 
.i!Q1 - Dl23-~l2"34t 

1JIOA. 123~,12S •• 
moA.- 11214;5%102 c 
:11IO.t + p12rZ4 
ilIDA. J1I'~204t 

.paoe 

a .pao •• 

"I Ipa ••• 

',apu •• 
... riace r.tura 

. :~ 
t ... 
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oarriag. of tJPnrl ter will 
r .... ilL .xactly wh.r. i __ wa. 
atter -th. 1a.t auaber ..... 
typed 

to,..t (He ••• tica C) 

PRIIDD"'DSUL! 
-001.,lj2"'.pao. } 
-1.8632 - ,,- ,. 

, ., .9,'.6, 32-- ' ~-,o,"-':r.,"ro ' 
.195".1 a4Z"'P 

!. ,. ·";h::.:...- - ....... - ". . .... ,',<~:,'- -

195,,.3, 2 •. ', epac. e".apace; 19512.6 oar 0 . ret. 
+79511--"'· ' . 

~To~~I'+ez--'1;&b , 

DIDO! 

DILllBD I 

B. ",.cial Character. To" print o11;t .. sigle apecial chara.cter (Iuch aaa deoimal 
pointl) spa., tab, algB., or carrlag. r'etw-n) the programmer follows tae iTO.!, or 
ilIOJ. 'b,. the single .,yabol repr •• "Jlt111g.the desired,chara.cter-{a& indioated iJI. 
.eotloI18(", a (d), aad .... (~), .. ,td. .. tabl. --nIl-

. - .og~ iTOAo , 
will cause a. oarriage returJl to 'be, typ.d on the."4irect," ~.,-ri'ero 

, ;,1 

~ ~ 

C •. Format !peoiflcatielf (!h.is"rac'iJ$lty prOTlde. tae pro&r8llBl8r with an automatic 
deviee tor obtainiDg..·a 8ultablelayoutGt his OU.tPlI:t datao) 

It "tfl1. is used as a teimij_l character im. aD. output re,,,. at (a.e Te;ble 111-
aeetion(.&);"'g) theD. the instruction 8Bd 3 progr .. ,parametera 

!FOR 
bl 
f3 
(,'/ 

must appear somewhere in the program·'bet~r. the firSt-output iD.atructlo1'1 OOll-
tainiDg the fBt· 0 (Thia 1I'iil'furaiih.-tae ,ea output aeotlonwith. .. _.essary 
layo~t interma:tiol'1 before a DWliHria printed outo-) 

])CL~I 
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« represents ,~e l1'WJlber ot worda/liD.e (aaximum l'lUJRher of character. per 
liD. i. 155):' 

, represent •• e I1U11.ber.,'Of- apaou_betw.e .... orda 
(~i ta.b i •• btai-¥--bJ:.etti.,~-tl, .•.. 4;)." -

~ repr ••• at. the '''D.r~r·1I!r.cII,:p.~~1'~.k ,,~!A •• 'Jau:1aua ~ 1. 31,781., Slu. 
the bl,., _,k o~t~.r.' i~ '.~,~"tl.oaJ.i~ r ••• 1;' after each blook 1. COIr,', 1" eted, 
the .pper limit, -n-,~.,., ,rot: ~, 1.' Dot' :a .. ··.~~Jlit1~al'lt 1~tatlOD;9, 

• x. 1 ,au.,poa1D& the .. p~pgramm.erwilh.e., to have 2600 words t"e4 ou.t aDd. u ••• 
1FO. i, 

+12 
fa 
+&8' 

The output requ •• t ITDX+l%OJ11i'f' will''tmen give '12 ... ord, per liBe, 2 Ipaoe. 
betw.e. words u.i ·IOCJ' .. orda p.~'.·~~~k·. ,,!he blak.ar..~lar~t~4bY a 
,carriage return. ,~, '~1';hi. example there · ... i11 , .:LX blook.:il'400 "orcl~. 
and one' blook if' IlJG words. (!he~' pr'ogra:mmer Bou14 provicle "oarriage :returns 
at the beginning amlat. the.,fJJ1d--ot .. his print-out it the latter doe aD. 't, . 
cQincide with. the end ot a blocko) 

Table IT - AlJXILIARY EgUIPlIEIT INSTRUCTIOn 
- - . , .. ..... ",' . ':,. ".' ....." . ", ,'. .' ~ ," :~,. . .' ,\.: 

.,netic Drum , " " . 
til. (boUDlmay be use'~"!"itht~. instructions il)IB, iDOB where» dealpai; •• ,!rua, 

ld. •• igut •• Input (drum to·CJ()-,-(r'C!e:rlttiat •• Oiitp\1t (CII, to drum.),' and. B designate. 
!inary. Each-of these torms lIlUstoe followed 'by 3 program. paramet.rs~. deacril».d 
below and in the order listeds 

(1) ,Initial addrels ot Cor •• D1ory (~) 
(2) Initial address'ot "Drum.1Im.ory (DB) . 

(DrllJll registers ar..al1.a.bl.. are 2',048 - 22 ,527) 
(3) t.qth ot block b'eing transferred to or trommlo 

Bxamplea 

iDII 
+900 
+12280 
+42 

!hi. will transterthe contents ot registers 12280-12321 of ,nI to , 
registers 900-941 or"".' (inttJrpretecfreturii 'control),:_¥.'regiatera 900-941 
are double-length number., the.2l numbers will betranaferred. 
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TABLE V OPBW IIG TID II SBC OF as II IISTRUCfIOIB - • U. Otl 

.. ' .. 

,wb."· l:'wO'" It.e'" nor Beither·C" nor ·C"b1ook -b"'olock )J.~th..r 
"btl blook. uaed u •• 4 - _u •• 4 b16*ka \1.eel· "b" bloeks_u.ecl 

_ m1.aiJaua* 
--

lea 664 694 118 168 

loa 618 118 742 182 

lad 200,.# 204f. 2081 
~ 

2129' 860 

lau 201' 2011 2111 21s1 880 

144:1* .1481' 1521' 
i 15;1# 

'. 

imr 

2201* 2227' 22ail' i 110"" 14'9' 
I 

1.p '.5 ,505 6aS 669, 

1.x 1215 l.UI 111.9 ·1179 

ita tOI "M1 9S5 1005 

lop 281 "2 Iii "ifa, Ns., i'l_ .'s .. " eta 
lta 560 384 408 .448 

iox X •• 664 x 818 

led x 384 x 448 
--

101 z 361 x 416 ( 

it1 x 385 x 449 

lat x 44O x 504. 

ier % 160 x 4. 

lap c x 613. x e13 

Idv.c x 2S31* x 21$1' 

iJDr 0 x .158/. x 1581 

In c % 2181* % 21$11 1016 

lad 0 x 2159# . x '216' 990 

ica c x -816 x 815 

ioa.o: x 791 % 'l91 

iex c x 1411 x 1411 

1ts 0 x 1045 ,,% 104:6 

IJf-OtJT 361 401 426 415 

Ill=spx' 3S1 401 425 466 

let x 434 x "98 

iae :J! 851 :E" 915 

lea b x ·x 914 1014 . 
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!ABLBT - 'Con"t-o~ 

Ieither ·e" nor ·e· block -"b" block "'b'" "e- •• ither"OW nor 
. "1>" " - .~ 

b1ock8. upel - _lI .. a ~ used b1_ka ·U ••• "b" 'blooks used. 
lIj~ilRlDl. 

i08 'b % % 1011 106'1 
---

1ts b % % ·983 1023 

ie% ... % .-X 1-'. 1001 104:1 
-. ~8f 2108# 1ad b x --~ 

in b x :% 21J 221 .. '· 
imr 

-........ 
1'11;# 1756" b % '.% 

idv b % Jt .~4f 25M* 

... 
'Xi 

I &Terage tor operatiDg .. -OD· p08itiYa, .8Dd- negativemmibera 

*in addition-tile addeD.C1. &ad.-. aug.D.C1 g. and iD. subtraction the ainue. aDd. aubtrahenct 
do Bot atteot each other beeause of the~great disparity' in agnitude 

•• x indicates that the instruction doe8n't have aJq' •• an1Dg. 'm that oolUlllD 


