
INTERPRli.FPED INS'I'RUC'2ION CODE 0]' TE~1 ~II'r CS II COlwIPUTER 
(See defini tion of symbols in 'I'able I) 

Ins tr )'#= Decimal lVieaning 

(undefined instruction) 
(cycle) transfer N(MRA) into 
(al+2i.al+2i+l) 

o 
its al+c 1 

iex al+c 2 (cycle) ~change 
iea al+c J 
ies al+c 4 

(cycle) clear MBA; add N(al+2i) 
(oycle) ~lear MRA; SUbtract 
N(al+2i)-

iad al+c 5 (cycle) add 
isu al+c 6 
imr al+e 7 
idv al+c 8 
isp al+c 9 

(cycle) sub tract 
(cycle) ;llltiply and roundoff 
(cycle) 1i2ide -
(cycle) transfer of control 

isc j** 10 .§.,elect £.ounter 
gcle £eset 
Qycle, couni 

ier m** 11 
ict al 12 

iat a1 13 add (;<.nd iransfer 

iti al 

sp a1 

ici m** 

ied m** 

iex al 

ita al 

iep al 

*its al 
*iex al 
*ica al 
*ies a1 
*iad ~l 
*isu al 
*imr al 
*idv al 
isp al 

14 lransfer index digits 

15 transfer of control 

16 £.ycle increase 

17 QYc1e ~ecrease 

18 QYcle e~change 

19 ,ira.nsfer 2,ddress 

20 conditionally transfer control 
(Qonditional ~ogram) 

21 transfer N(~lliA) into (al,al+l) 
22 ;xchange N(MRA) with N(al) 
23 £lear MRA; ~dd N(al) 
24 Qlear MRA; .§.ubtract N(al) 
25 add 
26 ~btract 
27 m.ultiply and !.oundoff 
28 g,i'y'ide 
29 transfer control 

30-31 (undefined instructions) 

Definition 

l\f(MR.t\)---t N(al +2i) 

N(MRA)~N(al+2i) 
N(al+2i)--4N(MRA) 
-N(al+2i)--7N(~ll1A) 

N(MRA)+N(al+2i)~N(~ffiA) 
N(~mA)-N(al+2i)~N(MRA) 
N(~mA)xN(al+2i)~N(MRA) 
N(MRA)fN(al+2i)~N(~mA) 
take the next instruction from 
reg.(al+i) and continue from 
there 
select cycle count line j 
set i=+O. n=m 
increase i by 1; if'~~~tn~reset 
i~+O and take next instruction 
in se'luence ;if tikl<Jnl take next 
instruction from register al 
add C(index reg.) to the C(al) 
and store the result in index 

Alarn.fF 

E 
B 

B 

D' 
D' 
D' .IC 
0' ,D' ,E 

E 
A 

E,J 

register and register a1 I 
transfer '~he right 11 digi ts 
of the in~ex reg. into the right 
11 digits af register al l 
take the next instr. from reg.al 
and continue from there in unin
terpretive mode(spO stops camputer)E 
increase contents of index 
register by m G 
decrease contents of index 
register by m H 
exchange O(index reg.) with 
O(al) and exchange C(cr.iterion 
register) with 0(al+1) 
replace the address section of the 
instruction in register al with the 
address that is one more than the 
address of the register containing 
the last .ia:p(or .i.o.P with n(MRA)negJ 
take the next i~struction from reg. 
al and continue from there, if N(MRA) 
is neg.; if N(MRA) is ~os. tak~ next 
instruction in se~uence E 
N(~DlA)~N(al) B 
N(MRA)~N(al) B 
1f(al~N(NRA) 
~N(al)--+1f(MRA) 
N(MRA)+N(al)~N(MRA) n,L 
N(MRA}-N(al)--+N(~ffiA) D,~ 
N(I~)xN(al)--+N(MRA) D.K 
N(MRA)tN(al)~N(~lliA) C,D,K 
take the next iustr. from reg. 
al ~nd continue from there 

E 
E 



4' The Duffer letter "bi, nay t)e 1.188(1 with these in.stx--u.ctions onl;z. 
**m and j are Dositi'Ve integers less than 2,04d. 
If Gonsul t ~:~1.:.1rm Tab1i3 in this n'!.8mo. 
44/:JJ-'or Out'Jul; J>.istructi~ns see Table III. 

-----_. __ . __ ._-- ._------_._--_. __ ._-_._-
Ira:ble I - DEFINITION 0]1 SYIvI30LS 

Symbol 
lvlRA 

Hea.ning 
mul t i pIe re ,;;i :3 tie l' ~;t·C:; mrlul::l, t; 0 r 

.9.1 
}r(li:d_.~) 

let a.l represent a:::-':';T flo<J.ti'lg ad.d.1'8sS. a-!H~olute (;:td/l.re~·:;s o:c ~)L1.ffi)r ad .. ~.i:·:'f~~~ 
the; nunl~)Gr in t:1a Kia before the irH3tr1Jctiol1 is 008yt3(~ 

U(a1) 
C( 00 0 ) 

i 

the number stored in registers a1 and. a1+l before the inEtrUGtion if~ OQGy,'?·:t 

contents of ... 
C(index register) 

i. 
K 

new C(inrlex register) 

G( cri teriq? re~o;ister} n 
llJ(al+2i) the number stored in registers al+2i anti a1+2i+l before 

the instruction is obeyed 
re;1laces 
set the contents of ..• to zero 

--~ 

clear. o. 

.duffer Jlock of t.hree regist2!'S containing nurn:)ers in same form as in I·Hi-A . 

l1'ao1e II - ~.ii.a.>lS (el,D' are Sali.1.8 u.s J) D ez(.!ept thu,t al+c reo1aces al) 

Check Or~Lel' Ale .. rn:s 
(AT-'C-;:~r~t~'~' ·'j;~;t 'P-~ovided for ;)y the PA is ~3elGcted. onl:l if 

i 
(B) B;q)onent oi' ~\r(htiA)~ ?'J wher~ j refers t'J the (30-.j J.j) :lotation ()rov-:i.d.ec1 al i" 

not a 'buffer) . See * above. 

(0) C(al) = 0 

(D) 0(' C(a1 )I<:i 
(E) '~hen contrC)l is transferred. to an ul1Lei'i. :led instr!J.ction, 8.:1 u-L:1.rrn oceun~ on 

the undefined instruction. 

ArtU~l\:~.:tic Overf'lm·! AI:).rms 

«(}) C) (·i. V1..:1ex re:·;:i s tel') + In) 32 J'167 

(E) ::;(inLex ":':~ r;r;;:c).- ~YI < '-T~~) 76"7 

(I) IC(i;1(~iex register) + C(a1)1>3~,?67 

(J) I il ~ 32/167 before the ie·t iB e:.{I.)c·nte(l 
0) 63 -9·\6J.~ 

(K) /Resultl> '/.0 }~ lO"u, or l.d.821J.lt/< '7.1 .X 10 .' . 

(L) If' al is a 'buffer, then a.larm K could occur 

'.£lab Ie I I I -_ OUEPUT nrS'£JiU'.jJ!I01'JS 

Ao SoeqJfications using ei the.U .. ~~"!.._,~B9.A,_Q.f ... ,...iSOfi. 
i1rOA abcdefg Record NO·iRA) on direct T>rinter l 
~~:OA abcdefg. ~ecord :N(1vl~) on del~.9.. yed. printer 
l::;OA abcdefg Record .::T(NBA) on scope (fllm) 

See below f0r description 
of a, b, c, d. e, f, g 



Page 3 

Ex: iTOA + i 12.345 x 2-3 x 102 c 
(aXb)(cX~(e) ~. (f) (g) 

Meaning (a) Sign 
+ all numbers will be preceded by sign 

nothing 
(by 

only negative numbers will be preceded by $ign 
numbers will not be preceded by sign 

"nothing" we do not mean that the word Itnothing" is written out) 

(b) Initial Zeros 
i 

p 

n 

nothing 

(c) Digits Left 

Meaning 
initial zeros will be skipped (except for the one just to the 
left of the decimal point) and the first significant digit of 
the number will be printed at the extreme left of the column. 
(Thus the left-most digit of all numbers in a column will be 
lined up_) 

ini tial zeros will be re'placed by spaces. (Thus numbers in a 
column are arranged so that the decimal points fall in a line.) 

all numbers will be printed in a l!ormalizeq. form, i.e., all 
numbers are multiplied by a power of 10 such that the first 
non-zero significant digit always falls in the same relative 
position with respect to the decimal point. The number printed 
is followed by a vertical bar followed by the signed power 
of 10 that the number is to be-multiplied. by. 

initial zeros will be printed as zeros. 

'rheprogrammer indicates the number of digits he wishes to have printed 
to the left of the decimal point by actually writing a sample number containing 
the same number of digits to the left of the decimal point as he wishes prin
ted o 'rhus 

iTO,! + 123.4567 
specifies that the programmer wishes to have his numbers printed with 3 digits 
to the left of the decimal point. (The magnitude of the digits one writes in 
the sample number has no effect whatsoever on the program.) If the number 
actually contains more than three digits to the left of the decimal point, all 
these digits will automatically be printed out. 

(d) Decimal Point 

nothing 

r 

(e) Digits Right 

Meaning 
A decimal point will appear in all numbers 

No decimal point will oe printed. (Used when programmer 
desires only integral part of number.) 

No decimal point will be printed. (Used when programmer 
expects all results to be less than one; if the number in the 
MRA should unexpectedly exceed u~ity, then the integral part 
of the number will also be printed out but l!Q. decimal point 
will separate the integral from the fractional part of the 
number~ 

If a programmer were to use the sample number illustrated in (c), he 
would get four digits printed 'out to the right of the decimal point (or to 
the right of where the decimal point should be). 



(f) Scale Factors 
Powers of 2 a.nd 10 may be used as a scale factor which will ,)e ap-f)lied 

to a number before the number is printed out: 
(1) Every factor must be preceded by a lower case x. 
(2)10<', I f31~ 99 -. 

(g) Terminal Chara.cten 
(eharacter used. to t';}l'~n:i":.1.te a nUT!lr:v:'l.") 

liU1RA) 

ss 
sss 
ssss 
c 
t 
nothing 

f 

S'Jace 
2 sp(~,ces 

3 spaces 
1-1- spaces 
carriage return 

carriage of typewriter will 
remain exactly where it. was 
after the last number was 
typed. 
format (see section B) 

(1) -7.95'3261 
OUIIP'Uil RE:(£0;) S i1 
iTOA + 1:23 .1~3J~s 
iTOA + i123.1234 
i rrOA 9123.1234c 
irOA - nl :'~J . 1'~3Lrt 

U(I-j,j'fGD _~~ 

-007.953;? space 
-7.9532 

7.9532 car. ret. 
-795.J261f-02 tab 

(2) +795.3261 iTOA 123.123ss 2 
iTOA-i1234.5xlO c 
iTOA+p12r34 

"195.326 space space 
79532.6 car. ret. 
+79532 

iirOA nl. 234t 7.953 1+02 tab 

B. ]'ormat sD2cifici.tion (By us iug this facili ty, the programmer avails himself of an 
auto:(iI:~.U.c device for o"btaini:lg a ~mitc1,:)le la;)Tout of his output dn,ta.) 

If !If II Ll u_Dei. as a tl3I'mina,l (~hu,r(:l"cter in E~.n out'put reqn8st (r;0'~ rI'ahJJ~ 11I
section(A)-g) then the instruction and 3 program ';Jarameters . iFJR '!!l.!!§1 -precede 

,3 

the out-put i'1~truction.:~o11"Gainin~ the "f ll , (Thic will furnisn ~hc as outnut 
section with the neceSBar,V layout .. informatio"(l :)8fo1'e a numb'3r i8print8.1~ out.) 

c<. representfl the :::1u;n'!)er of wor(ls/line (maximtun i1.wn;)er of cha~'act8rs per 
.p, line is 155) 
~ represents the number of spaces bet"Vleen word,s (ma."'t:imum is 5) 

(A tab is obtained by settingp~ 5) 

ex. 1 

represents the number of words per block (The ypaximumois 32.767, Since 
the block counter is automaticall,y reset after each block is completed~ 
the upper limit, )2,767. fortris not a significant limitation.) 

Supposing the programmer wishes to have 2500 words typed out and uses 
i]10R with the output request iTOA+12 .345f . This will gi va 12 words per 
+12 
+2 
+400 
line t .2 spaces be tween words and 400 words 'per block. ·The blocks are se
parated by 2 cC!-rriage 'returns. In this example th~rew111~ be s'ix blOCks 
of 400 words and one block of 100 words. (TQ.e programmer should pr-ovide 
carriage returns at the eUd of his print-out ' 
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if that doesn't coincide with the end of a b;Lock. This carriage return 
order is describ~d in the Special Characters Section of E~5l6~2.) 

Table IV - AUXILIARY ERUIPMENT INSTRUCTIONS 

~€?ne tic Drum· 
The drum may be used with the instructions iDIB, 1DOB where D designates ~rumt I 

designates lnput (drum to MOM) t 0 designP-tes .Q.utput (MOM to· drum). and B designates 
~inary. Each of these forms mustQe followed by 3 prograrm parameters as described 
below and in the order listed: 

(1) Initlai address oflviagnetic Core Memory (MCM) 
(2) Initial address of Magnetic Drum Storage (MDS) 

(Drum registers available are 2,048-20,479) 
(J) Length of block being transferred to or from MOM. 

l1xaI!!ple: 
iDlE 
+900 
+12280 
+42 

[This will transfer the contents of registers 122.30-123.21 of l-iDS to registers 
900-941 of MOM. (interp~e·tQd return cQntro,l). If registers 90'J-941 are 
double-length numbers, tpen 21 of them will be transferred] . 
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TABLE V - OPERATING r.rI}llE I IN I:!::. SEC. a OF CS II INSTRUCTIONS , '. " 

Neither "C n nor "c" block "b" block lib" & "e" Neither "C" nor 
"b" 'blocks used used used blocks used lib If b locks used 

minimum· 

ica 654 694 718 758 
ics 678 718 742 782 
iad 2007* 2047* 2089* 2129* 650 

isu 203.0* 2070* 2110* 2150* 880 

imr 1441* 1481* 1521* .156l' 
idv 2203' 2227

' 
2267# 2307* 

isp 465 505 529 569 
iex 1275 131.5 1339 1379 
its 901 941 965 1005 

+ - + + - + 
6i2 icp 281 472 321 512 34.5 572 385 

ita 360 384 408 448 

icx x** 554 x 618 

icd x 384 x 448 
ici x 361 .x 425 

~ 

iti x 385 x 449 
iat x 440 x 504 
ier x 360 "x 424 
isp c x 673 x 673 
iq.v e x 2331* x 2331* 
imr e x 1580* x 1580* 
isu c x 2183* x 2183

' 
1016 

iad e x 2159* x 2159* 990 
ies c x 815 x 815 
iea e x 791 x 791 
iex e x 1411 x 1411 
its c x ~ " 1045 x 1045 

I 

,1'\ ! J 
~ ... ) 

IN-OUT 361 
;1' 401 425 465 

IN-SPX 361 401 425 465 
iet x 434 .:x: 498 
isc x 851 x 915 
ica b x x 974 1014 



Page 7 

TABLE V - (Cont.) 

Nei ther "0" nor "C" block lib" block "b" & "0" N~i ther "C" nor 
"bat blocks used used us~d b·locks used "bit blocks used 

minimum* 
. , 

ies b x X 1017 10,57 

its b x x 983 1023 

iex b x x 1001 1041 
iad b x x 2068* 2108* 

isu b x x 2184* 2224* 

imr b x x 1716* 1756* 
idv b x x 2464* 2504* 

average for opera.ting on positive a.nd negative numbers 

'" in addition the addend and augend, and in subtraction the minuend and subtrahend 
do not affect each other because of the great disparity in magnitude (mini.mum col.) 

** x indicates that the instruction d.oesn't q.ave ~ny meaning in that column 


