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INTERPRETED INSTRUCTION CODE OF THA MIT CS II COMPUTER

(See definition of symbols in Table I)

Meaning
(undefined instruction)
(cycle) transfer N(MRA) into
(al+2i, al+21+1)
(cycle) exchange
(cycle) clear MRA; add N(alt+2i)
(eycle) clear MRA; subtract
N(al+2i)
(cycle) add
(cycle) %ubtract
(cycle) multlply and roundoff
(cycle) divide
(cycle) transfer of control

€

select counter
cycle reset
cycle count

add and transfer
transfer index digits
transfer of control

cycle increase
cycle decrease

cycle exchange

transfer address

conditionally transfer control
(conditional program)

transfer N(MRA) into (al,al+l)

exchange N(MRA) with N(al)
clear MRA; add N(al)

glear MRA; subtract ¥(al)
add '
subtract

multiply and roundoff

divide

transfer control

30-31 (undefined instructions)

Definition Alagp#
E

N(MRA)— N(al+2i) B
N(MRA)e—N(al+2i) B
N(al+2i)—HN(MRA)
-N(al+21)—>N(MRA)
N(MRA)+N(al+24 )}—>N(MRA) D!
N(MRA)-N(al+2i)—N(MRA) D!
N(MRA)xN(al+2i)— N(MRA) D',k
N(MRA)+NW(al+21)——>N(MRA) C',D',K
take the next instruction from
reg.(al+i) and continue from
there B
select cycle count line J A
set i=+0, n=m
increase i by 1; if 'ikl*'n}reset
i=+0 and take next instruction
in sequence;if ikqutake next
instruction from register al B,dJ

add C(index reg.) to the C(al)

and store the result in index
register and register al - I
transfer. she right 11 digits

of the index reg. into the right

11 digits of register al I
take the next instr. from reg.al

and continue from there in unin--
terpretive mode(sp0 stops computer) B

increase contents of index

register by m -G
decrease contents of index ‘
register by m » H
exchange C(index reg.) with

C(al) and exchange C(criterion

register) with C(al+l)

replace the address section of the
instruction in register al with the
address that 1s one more than the
address of the register containing

the last isp(or icp with N(MRA)neg.)
take the next instruction from reg.

al and continue from there, if W(MRA)
is neg.; if N(MRA) is pos. take next

instruction in seguence B
N(MRA)——N(al) B
N(MRA)e—U(al) B
N(al)——>N(MRA)

=~N(al)—>N(MRA)
N(MRA)+N(al)—>N(MRA) n,L
N(MRA)-N(al)—>N(MRA) - DL
N(MRA)xN(al)—>N(MRA) D,k
N(MRA)$N(al)—N(MRA) ¢,D,K
take the next instr., from reg.

al and continue from there E
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* The opuffer letter "b" may be used with these instructions only.
**n and j are vositive integers less than 2,043,
# Comsult slarm Tabls in this memo.
##For Outout Lustructions see Table III,
Table I ~ DEFIVITION O¥ SYM3OLS
Symbol Meaning
MRA multiple register wczunulotor
al let al represent any floating address, andsolute address or huffer awirvss
W(HRA) the aumoer in the ¥MBa before the instruction is ooeyed
H(al) the number stored in registers al and al+l beforeé the instruction is obeyad
c(...) contents of ...
i C(index register)
i new C(index register)
n b(“rlt°T101 register)
N(al+2i) the number stored in registers alt2i and al+2i+l before
the instruction is obeyed
— renlaces
clear. .. set the contents of ... to zero
suffer slock of three registers containing numbders in same form as in MRA
Paple II - ALARIS (C!',D' are same as 3, D excent that alte replaces al)
(A) Counter not provided for sy the PA is selected (this can occur only if the
s in dsc J hus been Pﬁiiin{ 0 the wrogram).
(B) Hxponent oi J(KRA)= >4 whers reiers to the (30-J,J) notation (nrovided al it
not & huffer). Ses * above.
(¢) c(al)

(D) oclc(arilc &

(E) when rcontrol ie transferred to an uniefined instruction, an alarm occurs on
the undefined instruction.

Arithmetic Overflow Alurms
(&)
(1)
(I) 1o

() |i} = 32,767 before the ict is exscuted

3134 .
(K) jResult])7.0 x 10703 op | eeult|¢ 7.1 x 10

~G364

(L) If al is a huffer, then alarm K could occur

Table III - QUTPUT INSTHRUSIIONS

A. Specificaticns using either iT0a, iMOA or iSOA
iT0A abedefg Hecord N(MRA) on direct printer See below for descrintion
iMOA abedefg Record N(MRA) on delayed printer of a, b, ¢, d, e, T, &

iS04 abcdefz Record H(MRA) on scope(film)



Page 3

Bx: 1TOA + 1 12,345 x 27 x 10° ¢
(aXd(cXd(e) * " (£) (o)

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

nothing numbers will not be preceded by sign
(by "nothing" we do not mean that the word "mothing" is written out)

(b) Initial Zeros

i

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.)

initial zeros will be replaced 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 normalized 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 har followed by the signed power

of 10 that the number is to be multiplied by.

initial zeros will be printed as zeros.

The programmer 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. Thus

iTOA + 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 p01nt all
these digits will automatically be printed out.

(d) Decimal Point

nothing

(e) Digits Right

Meaning
A decimal point will appear in all numbers

No decimal point will he 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 unity, then the integral part
of the number will also be printed out but no decimal point
will separate the integral from the fractlonal part of the

number,

If a programmer were %o use the sample number illustrated in (c), he
would get four digits printed out to the right of the declmal p01nt (or to
the right of where the decimal point should De)
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(f) Scale Factors
Powers of 2 and 10 may be used as a scale factor which will »e applied
to a number before the number is printed out:
(1) Every factor must be preceded by a lower case x.

(2)|] | B 99
(¢) Terminal Characters Meaning
(character used to taiwinate o number)
8 swace
8 ) 2 spaceg
sss 3 speces
$858 4 spaces
In} carriage return
t ' tab
nothing carriage of typewriter will
remain exactly where it was
after the last number was
tyved.
f format (see section B)
LLAMPLES
W(HRA) QUIPUL RBGULST PRINTED RISULD
(1) -7.953261 iTOA + 123.1234s -007.9532 space
iTOA + 1123.1234 -7.9532
iTOA pl123.1234c 7.9532 car. ret.
iTOA - n123.12344 -795. 3261| ~02 tab
(2) +795.3261 iTOA 123.123ss 2 795.326 space space
iTOA~11234.5x10 ¢ 79532.6 car. ret,
iTOA+pl2r34 . +79532
iTOA nl.234t . 7.953 |02 tab

B. Format spscification (By using this facility,the programmer avails himself of an
autosatic device for obtaining & suitahle layout of his output data.)

If "FY g used as a terminal character in an outnut regusst (ses Table III-
gsection(A)-g) then the instruction and 3 program parameters iFOR ‘must precede
=)
the outout ia:truction zontaining the "f*, (This will furaisn the CS output
section with the necessary layout. information hefore a number is priatedl out.)
o{, represents bthe aumver of words/line (maximum numder of characters per
. line is 155)
ﬁ% represents the number of spaces between words (maximum is §)
(A tab is obtained by settingf3 5)
¢ represents the number of words per bplock (The maximum@’is 32,767, Since
the block counter is automatically reset after each block is complotpd
the upper limit, 32,767, fory is not a significant limitation.)
ex. 1 Supposing the programmer wishes to have 2500 words typed out and uses
iFOR with the output request iTOA+12.345f., This will give 12 words per
+12 ,
+2
+400 v
line, .2 spaces between words and 400 words per block. .The blocks are se-
parated by 2 carriage returns. In this example there willibe six blocks
of 400 words and one block of 100 words. (The programmer should provide
carriage returns at the end of his print-out
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if that doesn't coincide with the end of a block. This carriage return
order is described in the Special Characters Section of E—516~2.)

r— * ) w

Table IV ~ AUXILIARY EQUIPMENT INSTRUCTIONS

Magnetic Drum

The drum may be used with the instructions iDIB, iDOB where D designates Drum, I

designates Input (drum
Binary. ZEach of these
below and in the order
(1) Initjial address
(2) Initial address
(Drum registers

to MCM), O designates Qutput (MCM to drum), and B designates
forms must he followed by 3 program parameters as described
listed:

of Magnetic Core Memory (MCM)

of Magnetic Drum Storage (MDS)

available are 2,043-20,479)

(3) Length of block being transferred to or from MCM.

Example :

iDIB [This will transfer the contents of registers 12230-12321 of MDS to registers
+900 900-941 of MCM.(interpreted return control). If registers 900-941 are

+42

+12280 double-length numbers, then 21 of them will be transferred:!
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“Neither "C" nor "G" block "b" block "pM & MQM ‘Neither "C" nor
"b" blocks used used used blocks used "db" blocks used
- minimum*

ica 654 694 718 758

ics 678 713 742 782

iad 2007# 20@7# 2089# 2129# 850

isu 2030# 2070# 2110# 2150# 880

imr 1441# 1481# 1521# ‘1561#

idv 2203" 2227% 2267t 2307"

isp 465 505 529 569

iex 1275 1315 1339 1379

its 901 941 965 1005

iep |21 472 321 siz2 | 3bs 32 | 385 612

ita 360 384 108 448

icx xH** 554 'x 618

icd x 384 b d 448

ici x 361 x h2s

1t " x 385 x 149

iat x 4ho x 504

icr X 360 X L2l

isp ¢ x 673 x 673

idv ¢ x 2331# X 2331#

imr ¢ b 1580# X 1580#

isu ¢ x 21837 x 21837 1016

iad ¢ X 2159# X 2159# 990

iecs ¢ X 815 X 815

ica ¢ x 791 b4 791

iex ¢ x 1411 x 1411

its ¢ X 1045 x 1045 ‘ .

IN-OUT 361 " 401 u25 65 )

IN-SPX 361 401 425 465

ict 434 b4 498

isc 851 x 915

ica b x x 97l 1014
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TABILE V - (Cont.)

Neither "C" nor "G" block "B block " & ngn k Neither "C" nor
"v¥ blocks used used used blocks used | "b" blocks used
. . ninimum*

ics b x x 1017 1057 :

its b b4 x 983 1023

iex b x x 1001 1041

iad b x b 2068# _ 2108#

isu b X X 218@# 222@#

imr b x X 1716# 1756#

idv b x x 26yt 2s0ut

# average for operating on positive and negative numbers

* in addition the addeﬁd and augend, and in subtraction the minuend and subtrahend
do not affect each other because of the great disparity in magnitude (minimum col.)

**  x indicates that the instruction doesn't have any meaning in that column



