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1. ABBRYVIATICES

ACcumulator

Xivs Register

Index Regisﬁer

FProgram Counter

Memory Buffer Regisier
Progrem ¥lag Register
Zhotoflectric Taps Beader
Fogele Switch Accumulator
Togzgle Switch Buffer Registor
Lighnt Pen TF

Ldght Gun FF

- "Contents of ACH
"Replaces”

Complement of X:

x | X
o |1
1 1o

Intersect: and; logical product.
Union; inclusive or; logical sum.

' Partial add; inequivalence; exclusive or.

Modvio n ; ¥y = xmod nmeans x = kn + y for some
integer k, OsyZp-l,

b < y XNy | 2Uy IAY

SRS s wen s S SRR
0 0 0 0 0
0 1 0 1 1
1 ) 0 1 1
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II. ADDRESSABLE COMMANDS

(A) STQRE CIASS °

MEIMONIC OCTAL VAIURE OPERATT ON SYMBOLIC DESCRIFTION
a‘;\emmm ==t ==
S0y 0co000 + y Store 1 etac)=sciy)

Flece the contents of AC in register y.
The previous contents of y are destroyed.
Contents of AC remain unchanged.

Store Live Register ¢(1R)->C(y)

SIA y l 100000 + y

The contents of IR are placéd in register y.
The previous contents of Y are destroysd.
Contents of LB are unchenged.

11. ADDRESSABLE CCMMARDS

{B) ADD CLASS

MNIMONIC OCTAL VALUE OPLRATIOR | SYMBOLIC DESCRIPTION
e e o o ST
. _
ADD.y 200000 + y Add the contents of C(y) + C{ac)—>c{ac)
register y to &C. Con~ *

tents of y are unchanged

LIR y 300000 + y load live Register C(Y)IC{IR)

The contents of register y replace the pre-
vious contents of ILR. Contents of y are un-
changed. Previous contents of IR are destroyed.

* COne’s complement additiom of 18-bit quentities.
\



11. ADDRESSABLE COMMANDS

(C) TRANSFER CILASS

MNEMONIC QCTAL VALUE QPHRATION CONDITIONS ARD SYMBOLIC DESCRIPTION
y—->C(F0) I C(PC)+1~>»C(FC)
TRN y 400000 + y Transfer on Nega- C(AC)O =] C(AC)O =0
tive AC

If the AC bit O is a one, take next in-
struction from register y. Otherwise,
take next instruction in sequence.

TRA y 500000 + y Tranefer Always Never

The next instruction is taken from
Register y.




wdies

I1X1. OPERATE CLASS CQMMANDS

A) MICRO ORDER CHART

Instruction bits

2 3 9 10 11 12 13 14 15 16 1?7
’ly // /
2N
5 Y
/’
g ///'//////
VML
‘v /
~ Ry
4 2579
s p CIA///
A JERL X
In § = Out Stop
/ /////
177
7,47 //,
/c 7
SIILY
A VAR T )
(-] % /(// 7, 7 %
2 ?/// 7 4//’}/' '//,/’ //";’1 Y
o B
E (e oy ///,/', sy l;
RN /A e,
g /-_'1{,:/ [/, ///,///’/ l/{ A
L AN LYY NIy
ses e, L v ;
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/7, 7 4 yad 7N N
SN X7, 0N AR
7, 7 7 AL /A QLN LY
AL 7y ald Y by 4 sl 14
VAL A\ Y Ve Ly
Y2 20 V% //;/////j //7//// bl
BRI ok
\/ Ao 0 vk R
. 0 N, ot
g L ary ///////// Lirl 1)
/,////; 7 RAD A
@ AP Y A
4 % .7 Ve 4 // (/
I L7 7Y
% 7, ///'/4 YB/,’/’/////U//
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U,
i)
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1177t 4 s

X - Bit may be either zero or ome



Instruction bits & and 5

00

01

10

11

000

I1I. CPEBATE CLASS GCOMMABDS

(B) 1IN CUT GROUP CHART

Instruction bits 6, 7, end 8

001 010 011 100 101 110 111
1.l 1.2 Yol »e 1.2 1.6
ROP | TPAC TER PER SEL SPARE | RFF SFF
105 108 108 108 108 108 108 108
X0 | EX1 EX2 EX3 EX4 EX5 EX6 EX7
B 1% 108 10s | * 108 108 108 108 108
CPY | R1L DIS R3L PRT ‘ P6H P7H
1.8 0.6 0:6 o
HI? | CLL (3 #] SPARE || SPARE. | SPARE .| SPARE | SPARE |

ey

\‘\&ny of the commands onclosed in this boarder may bs used $0~
gether with the micro commands listed in the preceding chart.

* R1L and R3L will remein operable until the new magnetic and

paper tape conitrol logic is completed and operating reliably.

=R

Ses Momo M~5001-28, "Programming for the Magnetic Tape System."
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I11. CPERATE CLASS COMMANDS
(C) MICRG-CRDERS
MABMOBIC ACTION CRI¥PIOH
mmmmmmmw g e
CI4 Clear AC 0-3C(AC)
AMR trensfer AC contents to MER C(AC)->C(MBR)
MBL transfer MER contents to IR C(MBR)~>C(IR)
M3 trensfer IR contenits to MER.
Note: IMB & MBL, if used simul- C(IR)=PC(MER)
taneouely, interchange C(IR) and
C(MER).
CYR CYcle AC contents Right ons binary C(AC){—)C(AC)
position. (AC bit 17 goes to AC J
bit 0) 1 =0, 1, ¢ « o o 17
J=( +1) mod 18
SER shift AC contents right one binery C(AC)~>C(AC)1+1D
position (AC bit 0 is unchanged, bit
17 is lost) 120,1,2, 0 0016
AXB ANd (logical product) IR contents into C(IR)NC(MBR}->C(MER)
MER.
ORB OR {logical sum) IR contents into MIR. C(IR)UC(MER )~>C(MBR)
COoM CMplement AC C(AC)->C(AC)
PAD Partial ADd MBR to AC (for each MER C(MER) A C(AC)->(4AC)
; one, complement the corresponding
AC bit.)
CRY A CarBY digit is & ONS if in the next CRY [C(AC), C(MHR)] = C(AC)AC—AC.

least significant digit, either AC = 0
and MER = 1, or 4C = 1 and carry digit
= 1. The carry digits so determined
ere partial added to the AC by CRY.
PAD and CRY used together give a full
ons'e complement eddition of C(MER) to
C(AC).

c, = [cmm)jnc(ac)dl,
u[cjnc(Ac)J]
.130,1,.. a o 17

J = {1#) mod 18.

CRY [C{AC)A C(MER), C(MBR)]
= C(4C) + C(MBR)
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I11. OPERATE CIASS COMMANDS

(B) 1B-CUT GROUP CQMMANDS WHICH CAN BE LA

MICRO-ORDERS SPECIFIED BY BITS 9=17-

CYCLE AND
OCTAL CODE MNEMONIC ACTICHN PIME PULSE
631000 CLL Clear Left 9 bits of AC 0.6
632000 CLR Clear Right 9 bits of AC 0.6
607000 SPF Set Program Flag contenig from MER 1.6
Bead Program Flag contents into MER. 1.2
606000 RIF {inclusive or) »
602000 TER transfer PBR contents to MER. 1.2
(inclusive or)
601000 PAC transfer TAC ones to AC (inclusive or) 1.1
set AC bit O from light PEN FF, and AC
603000 FEN bit 1 from light gun FF. (FF's con- 1ol
tain one if pen or gun saw displayed
point). Then clear both light pen and
light gun ¥F's,
620000 CPY CoFY synchronizes tranemission of infor- i
mation between in-out equipment and
computer
621000 R Read OFE Iine of tape from PETR into AC 108
fore read
623000 R3L Read THREE Lines of tape from PETR into 105
AC vits 0, 3, 6, 9, 12, 15, with CYR
before each reed
622000 D1s DlSplay & point on scope (AC bits 0-8 108
spscify X coordinate, AC bits 9-17
specify Y coordinate)
NOTE: Scope coordinate (0,0) is at
genter of scope
626000 P6H Punch one SIX-bit line of Flexo tape 108
(without seventh hole) from AC bit 2,
5, 8, 11, 14, 17, XNOTE: Iines with-
out eseventh hole are ignored by PETR




ACTION

by it bt et ot o R gttt S, e~ o AP ettt

TIME PULSE

627000 P7H same as P6H, but with SEVERTH hole 108
610000 EXQ

through through operate user's EXTernal o quipment 108
617000 BX7

600000 NOP perform No in-out group QPeration

630000 HLT BalT the computer {chime soundd. 1.8
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iv. OPERATE CIASS INSTRUCTIONS RECOGNIZED BY MACRO AND FLIP

MNIMONIC J;OCTAL VALUE

OFLERATION

opr 600000
cla 7C0006
1ro 600200
cal 700200
*Zro 600001
*cax 700001
com 600040
cle ?000L0
amz 610050
cyl 640030
cyr 600600
shr 600400
alr 640200
alo 640220
alc 640260
all 640230
saxr 640001
*azo 640021
*axc 640061
*alx 680031
*arx 640601
lac . 700022
lecc | 700062
laz 700072
lad - 600032
1pd 600022
1lcd 600072
cry 600012
lal 700012
*lar i 700622

Fo operetiocn.

Clear entire AC to +0.

Clear IR to 40,

Clear AC and IR to 40,

Clear XR to +0.

Clear AC and XR to +0.

Complement the AC,

Clear and complement: set AC to «C.
Add mirus zero to AC. ‘

Cycle AC left one place.

Cycle AC right one place

Shift accumulator right one place, bit O remains urchenged.
Place accumulator contents in live rsgister.
ALR, then set AC to 40.

AIR, then set AC to -0.

ALR, then cycle AC left once.

Place AC contente in B,

AXR, then set AC to +0.

AXB, then set AC to ~0.

AXR, then cycle AC left omce.

AXR, then cycle AC right cnce.

Place LR in AC,

Placs complement of IR in AC.

4dd IR contents to Minus zero in AC.
Add IR to 4AC.

Logical exclusive or of AC and LR is placed in AC.
* (partial add)

Contents of LR minus those of AC are placed in AC.

Carry the contents of AC according %o bite of IR.
Result of this coperation is same as if contents of
IR were added to exclusive or of AC and IR. PAD
followed by CRY is equivalent %o LAD.

Place IR in AC cycled left{ once.
Flace LR in AC cycled right once.

® Not yet in operation
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METMOBIC

OCTAL VAIUE

QPERATIOR

e T e s ek e

*zac 700120 Place index register in accumulator.
% xpe 700160 Place complement of XR in accumulator.
%zad 600130 Add indexz register to accumulator.
*xcd 600170 Contents of )R minus those of AC are placed in AC.
*xal 700110 XAC, then cycle AG left once.
jel 740222 Interchange AC and IR.
iad 640232 Interchangs and add: AC content¢s are placed in the
IR and the previous contents of the IR are added
to AC. :
s1xr 600003 .Place 1R in XR.
*xlr 600300 Flace XR in IR.
Fixl 606303 Interchange ¥R and IR.
“rax . 640203 Place IR in XB, then place AC in IR.
*rxa 700322 Place IR in AC, then place XR in IR,
ana 780027 Logical and of AC and IR is placed im AC.
anl 640207 Logical and of AC and IR is placed in IR.
&ano 740207 . ANL, then clear AC.
ora 740025 Logical or of AC and IR is placed in AC.
orl 640205 Logical or of AC and IR 1s placed ia LR.
oro 740205 ORL, then clear AC.
hlt 630000 Stops computer.
cll 631000 Clear left half of AC to zero.
clr 632000 Clear right half of AC.
cpf 607000 The program flag register is cleared.
spf 647000 Place AC in program flag register.
rpf 706020 The program fleg register is placed in AC.
tae 701000 Contents of test accumulator are placed
in AC,
tdr 702020 : Cogtiﬁgg of test buffer register apre placed
Ll .
dis 622000 Disglzg point on CET corresponding to contents
o o
dso 662020 DIS, then clear AC.
pen 603000 Contents of light pen and light camnon flip-flops

replace contente of AC bitse O and 1. The flip-
flops are clearad.

* ©Not yet in operation
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MEEMONIC QCPAL VAIUE OPSRATIOH
*typ 625000 Read one character from on-line flezowriter inio
IR bite 12 through 17.
prt 624000 Print one oa=line flexo character from bits
2,5, etc. of AC,
pnt 624500 PRT, then cycle AC right once to set up another
character.
pno 664020 PRT, then clear AC,
pbh 626600 Punch one line of paper tape; G holes from bits
2, 5, etc. of AC then cycle right once.
pbo 666020 pbh then clear AC.
pée 726000 Clear AC and punch a line of blank tape.
péb 766020 Punch & line of bdlank tape but save AC.
p7h 627600 Sams as pbh, but punch 7th bole.
p70 667020 p7h then clear AC.
rlec 721000 Read one line paper tape into AC bits 0, 3, etc.
rlr 721600 R1C, then cycle AC right once.
r3c 723000 Read three lines of paper ‘tape-
rewin 604010+n Rewind tape unit n.
wretn 60L01%-m Select tape unit n for writing a record.
rds+n 604004+n Select tape unit n for reading & record.
bsrin 604000+ Backspace tape unit n by one record.
cpy 620000 Tranemits information between the live register

and selected input~output unit.

* Kot yat in overation
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