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Clear and Add (CLA +0500)

Replaces the contents of the accumulator (S, 1-35) with the contents of
the effective address. Bit positions P and Q of the accumulator are set to
0. The contents of memory are unchanged.

Clear and Subtract (CLS +0502)

Replaces the contents of the accumulator (S, 1-35) with the negative of
the contents of the effective address. P and Q of the accumulator are set
to 0. The contents of memory are unchanged.

Clear and Add Logical Word (CAL -0500)

Replaces the contents of the accumulator (P, 1-35) with the contents of
the effective address. The sign of the memory word goes to bit P of the
accumulator. Bits S and Q of the accumulator are set to 0's. The contents
of memory are unchanged.

I TIME
POD 50

|

Nno/ cLs 2 (PR 8) \YES
\ 02.10.70.1 (4F) /'

|

INVERT SR(S)
15 (D6)*
02.01.00.1 (3D)

|

E TIME
02,15.34.1 (34)

SB (S-35) TO SR
E3 (DI1) *

02.12,01.1 (4C,4F)

END OP
E3(D6) 3¢
02.15.35.1 (3k)

CLS, CLA /' {NSTRUCTION? \ CAL

SR(1-35) TO AD
E7 (D2)
02.12.08.1 (4G)

1

\ 02.10.40.1 (1G) /

|

SR(S-35) TO AD(P-35)
E7 (D2)
02.12.08.1 (4A,4G)

[

SR (S) TO AC (5)
E8 (D1)* E8 (D1)*
02.12.25.1 (4B) 02.12.20.1 (41).

AD (Q-35) TO AC

*FIRST CELL DRIVER PULSE FOLLOWING THE INDICATED
TIMING LEVEL SETS THE RECEIVING REGISTER,

FIGURE 1. CLA,CLS,CAL

SET AC (S) PLUS
E8 (D1)*
02.10.71.1 @D

——— TO MEMORY DATA REG

STORAGE BUS (SB)

I (o-20)

@

PROGRAM REG (PR)

s |

1 9

STORAGE REG (SR) TAG REG (TR)

INSTR COUNTER (IC)

21 35

ADDRESS REG (AR)

21 35 CLA
CLS

SHIFT CTR (SC)

CAL

CLA
CLS
CAL

ADDER (AD) INDEX REGS (XR)

XR 1
XR 2

XR 4
21 35

CLA
CLS
CAL

TO
MAR

Y

ol |

‘|

ACCUMULATOR REG (AC) MULTIPLIER-QUOTIENT REG (MQ)

LEGEND

————— 1 CYCLE

—————— — ECYCLE

_——— L CYCLE

————————————— t CONTROL

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

INST +0500 CLEAR AND ADD

ALPHA CODE: CLA CYCLES: |, E
[ [FPAT]  ~
S 1 lé %(8) 21 35

SEQUENCE NOTES:
THE C(AC) S,1-35 ARE REPLACED WITH C(Y). POSITIONS P AND Q OF AC
ARE SET TO ZERO.

C(Y) ARE UNCHANGED.

INST +0502 CLEAR AND SUBTRACT

INST -0500 CLEAR AND ADD LOGICAL WORD

ALPHA CODE: CLS CYCLES: I, E ALPHA CODE: CAL CYCLES: I, E
= AT v ] e AT ]
S 1 12 18-20 21 35 S 1 12 18 21 35
13 13 20

SEQUENCE NOTES:
THE NEG OF C(Y) REPLACES THE C(AC)S, 1-35.
POSITIONS P AND Q OF THE AC ARE SET TO ZERO.
THE C(Y) ARE UNCHANGED.

% 5B(S) — SR(S)

SEQUENCE NOTES:

THE C(Y) REPLACE THE C(AC)p 135, THE 'SIGN OF Y APPEARS IN POSITION
P OF THE AC. POSITIONS S AND Q ARE SET TO ZEROS. C(Y) ARE UNCHANGED.




Clear and Add (CLA)

Ao|A1|Az|A3| A4 A2[A3(As Az|{A3|A4|As|Ao|A||A2{A3|Ae|As|A0|AlA2|A3|A4|AsIAC|AI |Az A3|A4|As|AclAl AzlAs Aa CONSOLE INDICATORS
B B B alp [ Qj[
1 EARLY > > /Q‘*
& /S8 e S
| LATH N O Y <
PRSP A < SE5 S& Qs
PR O Location > (,’,\5 b,.\q» & © & & el (()_; J S
Switches Inst Address | Octal Equiv 5 < 6) < ‘;:bo ‘9 é_w@'\ Yo Y(J
MASTER | 00000 CLA 00005 | 050000 000005 00
dolta 00001 CLA 00006 | 030000 000006 001 | +500 | 000 00005 | 050000000005 | 000000000000 [00
00002 TRA 00000 | 002000 000000
m 00003 00001 | +500 | 000 000C1 | 777777777777 | 777777777777 |00
pEARLY 00004
—n ~ 00005 Pattern 277777 777777 00002 | +500 | 000 00006 | 050000000006 | 777777777777 |00
00006 Pattern 000000 000000
00002 | +500 | 000 00002 | 000000000000 | 000000000000 {00
EARLY L EARL
4 LATE 5 | LATE 00003 | +020 | 000 00000 | 002000000000 | 000000000000 |00
E EAR]LY L_ | EARLY]
- E ﬁTE LAT
MEM SEL
AR MA
Qs D X0 camp seL-isr | (0R.10.70.1)
g1
Clear and Subtract (CLS)
- CONSOLE INDICATORS
QLA1CAL D X0-= TRUE 3B+ 3R
"8'4
E EARLY]A3D - - S
JUOR I QPR St . ~N
5 AR Y SBL» bR 02.12.01.)) o /3 5 « 5
S /S & o Q& S
& JEE) & fe &/ SEe S A
qaLs — Change Sign SR | (02.01.00.1) O é/) S S $O © ) NG &N
- 9 SO/ $/08)// < o Yo &
Location
B LATE b\\ Switches Inst Address | Octal Equiv.
fOD 5. END|OH (02.15.35.1 00001 | +502] 000 00005 | 050200000005| 000000000000| 00
ACHA 1 | EARL 00000 cLs 00005 | 050200 000005
4.5 END|OR TGR A ado 00001 CLS 00006 050200 000006 00001 +502: 000 00001 377777777777 377777777777| 00
00002 TRA 00000 002000 000000
POD| 50 \ daLloRa Acs 00003 00002 | +502} 000 00006 | 050200000006| 377777777777| 00
PR Ston () 00004
00005 Pattern 777777 777777 00002 +502| 000 00002 400000000000 400000000000 00
00006 Pattern 000000 000000
GAL E LATE'A|D2 SReT#AD,| (0@-12.9 00003 | +020] 000 00000 | 002000000000| 400000000000} 00
00001 | +502} 000 00005 | 050200000005] 400000000000] 00
0D 50"
E LATE-A|D2l-) SRIJ35T™ R0 (g4 (0R.1p-08.1
POD) 50PR [Sigh ()
quacLs E UATEAID]|—| N | SRA®AC,| (02.12.26.1
oD 50
E UATEAZDI—T [ }Dq.p.l-as AC (02.12.20.1) Clear and Add Lagical Word (CAT)
GAL POD) 50kPR [Sigh (- et AC Bign +((02]10.71].1) CONSOLE INDICATORS
PRSI
Y SN
E LATEAZDI—T— o /
S £ 5 &
¢ /8 /8 8o S
| S IN U& S & o XA i~ N
Qpetations| |ICLA 0500 CLA PR Y- PR Sign [+ &) S I S E & §éa S&  La &
0G /) G )65/ §SES o) § 597 ¥ Ly £
. G .
5 LOZ POD 50 | LY BR - PR Sign Location o /s9) s /8 < Yo Yo A
‘J Switches Inst Address | Octal Equiv_
040 CAL 00 CAL BRE PR Sign 00001 | -500] 000 00005 | 450000000005 | 000000000000 00
00000 CAL 00005 | 450000 000005
00001 CAL 00006 | 450000 000006 00001 | -500] 000 00001 | 070707070707 | 070707070707 00
00002 TRA 00000 | 002000 000000
00003 00002 | -500] 000 | 00006 | 450000000006 | 070707070707] 00
00004
00005 Pattern 070707 070707 00002 | -500] 000 00002 | 707070707070 [ 307070707070 01
00006 Pattern 707070 707070
00003 | +020]000 00000 | 002000000000 | 307070707070 01
00001 | -500]000 00005 | 450000000005 | 307070707070] 01




" Clear and Add Logical Word with Parity (CAP =1510)

Replaces the contents of bits S, P, 1-35 of the accumulator with bits C,

S, 1-35 of the effective address. The sign of the memory location and the
parity bit go to bits P and S, respectively, of the accumulator. Accumula-
tor Q is reset to 0. The contents of the effective address are not checked
for parity and do not cause a parity trap tequest. The contents of memory

are unchanged.

| TIME
POD 50
PR &

E TIME
02.15.34.(3A)

BLOCK PARITY

SB (5-35) TO SR
E3D1 *
02.12.01. (4C,4F)

SR (5-35) TO AD
(P-35)
E7D2
02.12.08. (4A,4G)

CHECK
15D6
02.05.45(51)
MDR 36 TO
SR 36
E3DI1
02.05.36. (1C,31)
END OP
E3D6
02.15.35. (3C)

AD (Q-35) TO AC
(Q-35)

E8D1 *

02.12.20. (41)

FIGURE 2. CAp

*1st CELL DRIVER PULSE
FOLLOWING INDICATED
TIMING LEVEL SETS THE
RECEIVING REGISTER

—® TO MEMORY DATA REG

STORAGE BUS (SB)

PROGRAM REG (PR)

s |

1

|
I
|
!y
|

n

'

)

-20

(

STORAGE REG (SR)

)

TAG REG (TR)

SR36 TOAC S
E8D1 *
02.02.00 (4A)

INSTR COUNTER (IC)
{12
21 35
ADDER (AD) INDEX REGS (XR)
XR 1
ADDRESS REG (AR) XR 2
XR 4
21
21 35 ®
3
\
SHIFT CTR (SC)
ar =+ :
ACCUMULATOR REG (A C) MULTIPLIER-QUOTIENT REG (MQ)
10 17
LEGEND INST  CLEAR AND ADD LOGICAL WORD WI{TH PARITY

_— 1 CYCLE

—————— - E CYCLE

_———— L CYCLE

------------- =  CONTROL

XFERS INCLUDE ALL BITS CONTAINED N
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

ALPHA CODE:

I, E

| -1510
S

18 21
20

SEQUENCE NOTES:

THE C(Y)c, s,1-35 REPLACE THE C(AC)s p .35, THE PARITY BIT OF LOC Y
REPLACES § OF THE AC. AC(Q) IS SET TO A ZERO.




Ao|A1 AzlAJ Aa|{As[AociAi|A2(A3|A4|As|Ao[A1|A2|A3|A4|As|Ao|A1|A2(A3|A4lAs|A|AlI|A2|A3|AslAsIA0|Al|A2|A3|As|As|A0|A 1 |A2|A3|As|AS
B a a B o a B
el LEARLY |
| LATE
PR ON
POD ox-\
PO Go tdE (04.14.34.1
P MASJTER/ 1
MASTER[E
a| EARD) Q EARL]
8| LATE | LATE
EARLY
8 S EARLY |
A LATH LAT
EARL | EARLY
E LATE] | LATI
©212.50.1) L |meN geL
AR | MAR
POD 50 )
CAL-ORA-PLS
PR Sfgn {-)
02.05.43.1 E BARLY*_ blgcks| "Parity Check"
R
E EARLY{A3D1
RPN [sefesR | fo212L011)
(02.05.34. 1) SB bif 3§ SR B6
B LATE
foQ 5+ END QP (c+2. 5.35.1)
RAAA-T P
(02.15.39.1) END QP {GR
A4.5 D1
CAL ORA Pds+ SRe—et ADp | (02.12.08.1
E LATE *AIDZ ]
POD 50|~ SR) 55— AD_bs |(02.12.08.1
E|LATE-A1D2 ]
Sl* 36"-\
CAL-DRA-PES+— SRhzT=ACY | (02.02.09.1
PR6
E LATE-A20D|1
D2./12.0.1) PQD $0-t—pmm  |ADG.b. .35 ACQLp -3
LATEIA2D 1 SIRE Q P
PO 30 | PRB *RR Sfan |-




| TIME
POD 40

PR8 ?
(INSTRUCTION)
2.10.70.1 (4F

(ADD, NO

YES

(SUB)

INVERT SR SIGN
15 (D6) *
02.01.00.1(3D)

J

] I

of the

E TIME Add (ADD +0400)
02.15.34.1 (3A) Algebraically adds the contents of the effective address to the contents

. The resulting sum is placed in the accumulator. The

contents of memory are unchanged. Numbers of the same magnitude but
different signs give a resultant sign the same as the sign of the original
|

S8 (S-35) TO SR :
E 3 (D) *

Subtract (SUB +0402)
02.12.01.1 (4C, 4F;

Algebraically subtracts the contents of the effective address from the contents
of the accumulator. The difference replaces the contents of the accumulator.
The contents of memory are unchanged.

END OP
E 3 (D6)
02.15.35.1(3D)

YES 'AC AND SR

SIGNS ALIKE ?
2.10.70.1 (3C),

SR (1-35) TO AD
E4 (D2)
02.12.08.1 (4H)

i

AC (Q-35) TO AD
E4 (D2)
02.12.11.1 (4C)

]

1 [

SR (1-35) TO AD
E7 (D2) E7 (D2)
02.12.08.1(4G) 02.12.10.1 (4E)

AC (Q-35) TO AD

HOT 1 TO AD (35)
E7 (D2)

02.12.12.1 (4C)

I :

B

AD (Q-35) TO AC
E5 (D1)*
02.12.20.1 (4B)

Q CARRY ?
02.10.40°7

4

SR (S) TO AC (S)
E8(D1)*
02.12.25.1 (48)

SET OVERFLOW
TGR E8 (D1)
02.10.41.1(3C)

]

AC 2 SR
(SUM IS IN COMP
FORM)

AC (Q-35) TO AD
£7 (D2)
02.12.11.1 (4F)

AD (Q-35) TO AC
£8 (D1)*
02.12.20.1 (41)

SIGNS ALIKE ?
02.10.70.1 (3C

{

*FIRST CELL DRIVER PULSE FOLLOWING THEINDICATED

TIMING LEVEL SETS THE RECEIVING REGISTER.

FIGURE 3. ADD,SUB

10

COMPLETE

A\

INSTRUCTION )

FROM MDR

FROM MDR

STORAGE BUS (SB)

FROM MDR

STORAGE BUS (SB)

¢ — — — — — — —]

STORAGE REG (SR)

STORAGE BUS (SB)

1o

1

|
|
l
|
I
|
|
L

STORAGE REG (SR)

k

STORAGE REG (SR)

| j] I
|2 |2 |2

I | |

| | |

| | |

| | |

| | |

v v ¥
ADDER (AD) ADDER (AD) ADDER (AD)

ol | ol | o[
| [
3 |4 I3 {4 5 6 6 ?3 =4 k5 |6 *5
(@-35) (@-35) (@-33) : | Q-35) (Q-35) | | +1 AD 35

I I
| I
| | ‘

) L ] I

ol | ol |

—: o |

ACCUMULATOR REG (A C)

ACCUMULATOR REG (A C) ACCUMULATOR REG (AC)

LIKE SIaNS

*4 AC OVFL TGR SET IF CARRY INTO P ON ADD, LIKE S)GNS

UNLIKE SIGNS, AC 2 SR

UNLIKE SIGNS, SR > AC

*5. C(AC)q-35 AND HOT 1 TO ADDER (CI 35)

FROM MDR

STORAGE BUS ( SB)

INST  +0400 ADD
c
ALPHA CODE:  ADD cycles: I,E I
|
l +0400 ]F Vﬁ T | Y —l |
s1 112 18 21 » |
13 20 |
SEQUENCE NOTES: 'I
THE C(Y) ARE ALGEBRAICALLY ADDED TO C(AC). THE RESULTING SUM IS STORAGE REG (%)
PLACED IN THE AC. C(Y) ARE UNCHANGED. NUMBERS OF THE SAME MAG-
NITUDE BUT DIFFERENT SIGNS GIVE RESULTANT SIGN OF THE ORIGINAL AC. i
|
*2
TO ADDER
INST  +0402 SUBTRACT
LEGEND
ALPHA CODE: SUB CYCLES: I, E
—_———————»  cvcie
L EEAZ/k | Y |
——— e ECYCLE s1 112 18 21 35
13 20
—_— »  LCYCLE
SEQUENCE NOTES:
------------- &  CONTROL

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

*1 C(SB)S — SRg.
REMAINDER OF SUB INSTRUCTION IS THE SAME AS "ADD",

OVERFLOW POSSIBLE WHEN SUBTRACUNG VALUES WITH UNLIKE SIGNS.




A2

ARL]

£

L oTh T -1
[=]
[~

ISl
|

AajAs A2|A3 Az|A3|A4|As|Ao|A1{A2|A3|A4{As|A0|A) Al A2 Aa|As|Ao| As|Aa
§ND Of EARLY}-
TE ;415D - 201
Q0 0213
TER E Ai)l MAST
EARL EARL
A1
o) ATE A LATE
B EARLY ARLY
BILATE B 1aT
LBEARL Y
MAST E AT | AT
G EARLY A MEM SELEﬁT( 2.12.50. )
MAST
QEARL AR—MAR((02. 12. 50, 1)
AP H EARLY"
JERIB X0 P}’R TRUE sB: 10, 70.
B EARLY"
XO{PR OMP §
E EARLE\ D1. [00.
R7{PRS —jummy 5B —#SR . 01.[00.
A3p /L 5135
Cdmp|SB—{SR/—Tm INVERT 5IG . 01. 0.
E UATE"
APD|SU| .[15.]35.
POD 4D
E LATE°A4DR SRy | .12./08.
POD 40 X
ELATE-AdDR COM AL 12,011,
POD 49 JsUl:
/ ELATE-ASD |t ADQ) .12.[20.
POD0|SU| NG~ p1-35"TAD 2.1
s Ul ELATE"ATDR
PODAY SY GCe L12.]12,
( EILATE-A1Q2"]
PD4D S GG A 12,010,
E|LATE-A D2
POD40|5U| Q¢+ —aAQ [12.[25.
\ N E |ATE-A2D|
4
POp4q SA- 12,10,
E JATE-A1D2~
s Alike
POP4] SA-~ D .[12.{08,
E LATE-AID2
N
POPAQ-
[12.[20,
E UATE-APD1 N z2
igns Alike POD4Q SA* TGR 10./41,
AD ({1 ¢
Operationg ADD|+ D400 SUB +|04p2
ADD|PRS
POthO
SUB|PR8

Location
Switches Inst Tag Address | Octal Equiv
00000 CLA 00005 050000 000005
00001 ADD 00006 040000 000006
00002 TRA 00000 002000 000000
00003
00004
00005 Pattern 000000 000001
00006 Pattern 377777 777777
Add (ADD)
CONSOLE INDICATORS
. 7 .
< > L 5 & &
« 9 < 5 s
Q SN (;\ /\\O e N § oo
I .
« &/ 5 S&/ § & S JL’:\QQ & O'g B ©
oo/ 5 JES) £ Lesh, ) & IOk o7 Lo o+ -
& AT T OGN N >
°F) SO/ <SR9 ) R Ta Yoo & Yo Ay
I E 00001 +500 | 000} 000005 050000000005 | 000000000000 {00
E 1 00001 +500 000 | 0100001 000000000001 000000000001 {00
1 E 00002 +400 000 | 0100006 | 040000000006 000000000001 100
E 1 00002 +400 000 | 0100002 377777777777 | 000000000000 101
I 1 00003 +020 000 { 0 00000 002000000000 | 000000000000 01
I E 00001 +500 | 000 | 0 [00005 050000000005 | 000000000000 01
E I 00001 +500 000 | 0 {00001 000000000001 000000000000 O
I E 00002 +400 000 | 0 00006 040000000006 | 000000000000 PO
Location
Switches Inst Tag Address | Octal Equiv
00000 CLA 00005 050000 000005
00001 SuB 00006 040200 000006
00002 TRA 00000 002000 000000
00003
00004
00005 Pattern 000000 000001
00006 Pattern 377777 777777
Subtract (SUB)
CONSOLE INDICATORS
./
=3 L 5 &
§l ’\\O /\\O% (‘9‘/% SY 5
Q N @) O
&) & ISE) SIS ) &) SEe 55 o £
&) & JE5) SJESl) § /) S9° &¥ bol  @x
&N
oF o \%(9 VAR TAS 9 g T v(_z s@\
1 E 00001 +500 000 | 0 J00005 050000000005 | 000000000000 |00
E 1 00001 +500 | 000 | 0 {00001 000000000001 000000000001 |00
I E 00002 +402 | 000 | 0 00006 040200000006 | 000000000001 j00
E I 00002 +402 000 | 0 100002 777777777777 777777777776 {00
I I 00003 +020 000 { 0 {00000 002000000000 777777777776 PO
1 E 00001 +500 000 | 0 100005 050000000005 | 777777777776 |00

11
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Add and Carry Logical Word (ACL +0361)

Adds the contents of the memory location (S, 1-35) to the contents of
the accumulator (P, 1-35). The resultant sum replaces the contents of
the accumulator (P, 1-35). The sign bit of the memory word is added
to accumulator P bit; a carry out of P is added back to accumulator
35. Accumulator S and Q are not affected.

I TIME
POD 36
SAVE AC (Q)
E TIME
13 S DGNS
ozﬁaﬂl i 02.15.34.1 (34)

HOT 1 TO AD (35)
E3 (D6)
02.12.12.1 (4A)

L

$B (5-35) TO SR
E3 (D1)*
02.12.01.1 (4C, 4F)

02.12.08.1 (4C,38B)

1
SR (S-35) TO
: . AC (Q-35) TO
e AD (Q-35)

E3 (Dey DA
02.12.10.1 (4G)

AD (P) CARRY? \ NO

02.02.40.1

* FIRST CELL DRIVER PULSE FOLLOWING THE INDICATED TIMING LEVEL
SETS THE RECEIVING REGISTER.

FIGURE 4. ACL

END OP E3 (D6)
02.15.35.1 (3D)

" AD (P-35) TO AC

AND RESTORE
AC (Q)
E8 (D1)*
02.12.20.1 (5F)

— TO MEMORY DATA REG

)

STORAGE BUS (SB)

PROGRAM REG (PR)

;|

1 9

INSTR COUNTER (IC)

21 35

ADDRESS REG (AR)

21 35

SHIFT CTR (SC)

’ — @

|
1
1
|
¥

STORAGE REG (SR) TAG REG (TR)
8
r
I2
|
|
|
l 1
! |
{ y
ADDER (AD) INDEX REGS (XR)
XR 1
_ XR 2
T
b hen ! X
____________ 21 35
| |
J@35 |1
|
}2 |4
| |
] Y

10
MaR ® >
ACCUMULATOR REG (A C) MULTIPLIER -QUOTIENT REG (MQ)
10 %
LEGEND INST  +036] ADD AND CARRY LOGICAL WORD
ALPHA CODE: ACL CYCLES: I, E
—_ > jcCycLE
—————— — ECYCLE [ +0361 JF% T | Y 1
s1 12 18 21 3
13 20

= L CYCLE

------------- t CONTROL

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

SEQUENCE NOTES:

THE C(Y) ARE ADDED TO THE C(AC)p 1.35, THE RESULTANT SUM REPLACES
THE C(AC) p _35. THE SIGN OF Y IS’ADDED TO POSITION P OF THE AC.
A CARRY FROM AC(P) IS ADDED TO AD(35). POS S AND Q OF AC ARE NOT
AFFECTED. C(Y) ARE UNCHANGED.

*3 P CARRY —®C] 35.



Ao|A1|Az|A3|AsalAs Az2|As{A4|As|Ao/A1|A2|A3(As|As|A0|Al|A2! As|AolAl [A2 As[Ao|A1|A2
a B a8 o B
1 EARLY
1| LATE
PR O
__ R
POROX; GO TP E
PO IX
POD7X; MASTER 1
E
Jsm
RLY of EARLY
o UAT qa
8| EARLY 8 |EARL
B TE B
g EARL EARLY
E LAT]
1 tents of AC ROSP-{0202/37)
EE}RLY- A1 Bt )35/ 0212
PR7]- P~ 3 5
S .|Ngt Pps6b 71|
g LATES |
el SRl ——ot A 1021201
LATE
YREAN SRI L A 2/12]01
1735
AQqTpiFas O-H - -3% ©op.12.
E LATE]
ACL._/§ Cl 35 12,,12.1)
P carr
[E LATE" END
AcLr™
END O
Ad.5D1
E| LAJTE.
Ao} N Al AC o -t 4
AcU—= P
peratiol
7@ PAD 36 AR 9

Location

Switches Inst Tag | Address | Octal Equiv.

00000 CAL 00005 450000 000005

00001 ACL 00006 036100 000006

00002 TRA 00000 002000 000000

00003

00004

00005 Pattern 525252 525252

00006 Pattern 252525 252525

Add and Carry Logical Word (ACL)
CONSOLE INDICATORS
./ :
< > Q0 5 & §
& Q 0 & \g & N
S /s /) &/ & . O& S S s &
O SISYEISEY/ES < §SH SIS S & D N
NAVESE RS & o o 5 o~
G/ eS) S0/ & & g~ oo £ N7 v
G /SQ) s /08I < Yo Yo A < A

00001 -500 | 000 [ 0 ]000O5 450000000005 | 000000000000 jOO
00001 -500 | 000 | 0 100001 525252525252 125252525252 |01
00002 +361 000 | 0 100006 036100000006 125252525252 |01
00002 +361 000 | 0 {00002 252525252525 | 377777777777 |01
00003 +020 | 000 | 0 100000 002000000000 377777777777 |01 ‘]
00001 -500 | 000 | 0 {00005 450000000005 | 377777777777 |01

13
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Load MQ (LDQ +0560)

The contents of the specified memory location to the MQ register (S,1-35).

The contents of memory are unchanged.

1 TIME
POD 56

E TIME
02,15.34.1 (3A)

SB $-35 TO SR
E 3 (D1)*
02.12.01.1 (4C, 4F)

END OpP
E3D6
02.15.35.1 (3C)

SR TO MQ (5-35)
E5 (DI)*
02,12.26,1 (4C)

INSTRUCTION
COMPLETE

D)

FIGURE 5. LDQ

*FIRST CELL DRIVER PULSE
FOLLOWING THE
INDICATED TIMING
LEVEL SETS THE
RECEIVING REGISTER

—® TO MEMORY DATA REG

|

STORAGE BUS (SB)

C
}
1
= | @
PROGRAM REG (PR) :
s | '
, ; ¥ ]
STORAGE REG (SR) TAG REG (TR)
c
]
I
INSTR COUNTER (IC) t—————— ‘;
|
21 35 :
—————
| I
| I )
ADDER (AD) | | INDEX REGS (XR)
l I | I XR 1
Q |P
ADDRESS REG (AR) } | XR 2
I I XR 4
| | =z 35
21 35 | |
| I
| |
| E— :
I
SHIFT CTR (SC
0 o | ! s Jolr | L——el;
MAR
ACCUMULATOR REG (AC) MULTIPLIER -QUOTIENT REG (MQ)
10 17
LEGEND INST +0560 LOAD MQ
ALPHA CODE:  LDQ CYCLES: |, E
—————® ] CYCLE -
—————— E CYCLE r 0560 IF VA T l Y j
s 112 18 21 35
13 20
—_—————— L CYCLE
_____________ CONTROL SEQUENCE NOTES:

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

THE C(Y) IS LOADED INTO THE MQ. THE C(Y)

ARE UNCHANGED.




Location

A2|A3|Aq|As|Ac|Al|A2|A3|Aa|As|AolAI|A2|A3|A4|As|AojA1|A2|A3|A4|As|A0|AI|A2|A3|Ae|As|A0|Al [A2|A3|As|As|Ac|A1|A2|A3(A4|AS Switches Inst Tag | Address | Octal Equiv
B b, o 8 . p @ 8 00000 LDQ 00005 | 056000 000005
00001 LDQ 00006 | 056000 000006
00002 TRA 00000 | 002000 000000
00003
00004
00005 Pattern 777777 777777
Patt 00000 000
- 00006 attern 000000 000000
PR ON
GO TO E
// IMASTER |
MASTER E
o BARLY b BARLY
o TE o LATE Load MQ (LDQ)
CONSOLE INDICATORS
A EARL 3 [EARL
Bl LATE &
A LATE LA S > \?O &
S ESE S o S &
& IN & @) S NN Ny >
55/ s JEE) LS ) £ ) S£5 s LY £5
E|[EARL 1 BARLY L) 0 )65/ & fESle) § DN &~ o £
°y/ o SO/ < /0Q/) < ) T 3 o
¢
E LATE | LATE I E 00001 +560{ 000 0] 00005 056000000005 000000000000
E 1 00001 +560] 000 0| 00001 777777777777 777777777777
f EARL G S I <B o o2 1p.d1.1 1 E 00002 +560( 000 0 00006 056000000006 777777777777
R7R = +1135 sy | B IRQ
AFD —1 E I 00002 +560| 000 0] 00002 000000000000 000000000000
I I 00003 +020} 000 0] 00000 002000000000 000000000000
END P | (02.15.35.1
END QP TGR LA EARLY
A450 1+
W2D1
ELATE ——— SRAITTEAM P e | (Q2.]2.26.1)
uoQ- ——
ASD) T |
Dperation LPQ| + 0560
/040 POD 46




Enter Keys (ENK +0760. . . 0004)
Places the contents of the console word bank keys into the MQ register.

Address modification may change the operation.

*FIRST CELL DRIVER PULSE

I TIME
FOLLOWING THE INDICATED

523761760 NULL TIMING LEVEL SETS THE
RECEIVING REGISTER

02,04,07(3G)
02,04 ,40(3F)
02,04 ,42(2E)

]

SB TO SR
13D1*
02,12,01(48,4E)

r

SR TO AD
14D3
02.12.08(4E)

[

AD(28-35)TO SC
15D1*
02,12,37(3D)

[

SC TO UA
DECODER
02,04.40841

L TIME
02,15,34(3G)

END OP
02.15.35(2D)

| TIME
NEXT
INSTRUCTION

I

WORD BANK
KEYS TO SB
1002

02.12.41(38)

I

SB TO SR
11D1*
02,12,01.(3D3E)

|

SR TO MQ
12D1*
02,12,26(3E)

INSTR ,COMPLETE

FIGURE 6. ENK



WORD BANK
Ao|A1|Az|A3|AalAs|AofAI|A2|A3| A4l As|Ao|AI|Az|A3|Aa|AsfAc|A1|A2[A3|A4s|As|Ao|Al|A2|A3|AaiAs[A0|Al [A2(A3[As|As|Ao(AI|A2]
—— TO MEMORY DATA REG
I I MASTER | MASTER|1
STORAGE BUS (SB)
c of EARL o EARLY
A~ —~ o LATE d LATE
s,3-11 18-20
N ~— A EARL B EARLY
PROGRAM REG (PR) 8 LATE ol LA
s
1 9 \ | BARLY 1 EARLY
STORAGE REG (SR) TAG REG (TR)
|| LATE | LATH
s c
PRON (60 INULL 02 .044211)
POD 76 + 5OD Of
INSTR COUNTER (IC 7
() | “R'-\Y/P_ B~k (OR.1R.01. 1
A3D 1
21 35 | Lgtes| ——| R -4 AD (02.[12.08.1)
A4D3TT |
POD 7X* 1|
ADDER (AD) INDEX REGS (XR) | Lited —— [~ AD —+5¢ (02.12.37.1)
| XR 1 ASDI+—T"T"T
Q [P 1 -
ADDRESS REG (AR) . XR 2
28 35 XR 4 UA 4] (02.04.4D.1
21 35
21 35
I Lgte] —— coto|
GOTOE
MASTER 1 « 1] EARL
POD 77X |blogks
! \ GQTOE
L| LATE
o SHIFT CTR (5C) I I | [
s [a | s
MAR & 4 | Lated — |
ACCUMULATOR REG (A C) MULTIPLIER - QUOTIENT REG (MQ) T END|OH (02.15.35.1
10 77 BOP 00—~ |
ND OP TGR
UA 4+ |
(@2.04.42.1) | Barlye 9= ENTER KEYS
$QD 90-—=
C 11
LEGEND INST  ENTER KEYS
2. 12.41.1) bP KEYS i SB
ALPHA CODE: ENK CYCLES: |, L AQ D2
——® 1 CYCLE
op.12.01. 1 Enter Keyp+ SB| ISR
—————— -  Ecvoi w7701 A ‘| ( ) Ao |~
s1 11 18-20 24 35
" 3 L CYCLE o
©@.12.26.1) Enfer Keyps Tl [sRIMQ
A2D|—T
_____________ #  CONTROL SEQUENCE NOTES:
THE C(WORD BANK) IS PLACED IN THE C(MQ). ADDRESS MODIFICATION ?Q_NI( +0760 )(]dd
XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN- MAY CHANGE THE INSTRUCTION ITSELF. 7040)
VOLVED, UNLESS OTHERWISE SPECIFIED.




PRIOP 20 Multiply (MPY +0200)
02.04.02.1 Multiplies the contents of the specified memory location (multiplicand) by
.04.02. the contents of the MQ register (multiplier). The result is a 70-bit product

-

I5 {ELR . / that appears in the combined accumulator-MQ. The 35 most significant
P i Py Py . bits of the product replace the contents of the accumulator (1-35), and the
TN ! least significant bits replace the contents of the MQ register (1-35). Ac-
FOIGRT S ¢ . cumulator P and Q are cleared. The signs of both the accumulator and the

MQ register are set to the algebraic sign of the product. The number of bits

*  FIRST CELL DRIVER PULSE FOLLOWING THE INDICATED
TIMING LEVEL SETS THE RECEIVING REGISTER.

** THIS BLOCK IS INTERROGATED WiTH CONSECUTIVE
CELL DRIVER OUTPUT PULSES BEGINNING WITH THE

PULSE THAT GENERATES THE FIRST L3 LEVEL. ONE o ‘;&, 76, )./{fﬁe", to the right of the binary point of the first factor added to the number of bits
PULSE WILL PERFORM ALL OF THE POSSIBLE OPERATIONS SR (3-17) TO AD . to the right of the binary point of the second factor gives the total number
UNDER THE "NO" LINE, (21-35) of bits to the right of the binary point in the product.
E1 (D2)
02,12.09.1 (4E)
Ao|A1|A2|A3|Ad As| AdA1| Az|A3| A4l As| Ac| A1 | A2|As|A4|As|Ac|a 1 [A2]As|As|As|Ac|AI |A2|A3|A4|As|Ac| Al [A2|As|As|As|aclA 1 |Az|A3[A4|AS
43g TO SC AD (30-35) TO
E2 (D1)* i ] ) PR s¢ (12-17) LAJTE
02,12.37.1 (4A) £ (RN EE E2 (D1)* Y
O 02.12.37.1 (3€) . PR DN
Pg GO TO E
1 [
[ MASTER
SB (5-35) TO SR SR (1-35) TO AD : !
ves / sC = 07 NO E3 (D1)* E4 (D2) E EARLY
E4 (D1) 02.12.01.1 (4C, 4F) 02,12.08.1 (4F)
R ] H LATE
: POD 20+
(MPY, VLM) _YES App—= SRy_j7T™AD) 35 | (2 12.05.
i ) 1 PPD20-§ EARL St | ADg T ISCholi7 | (021237 1)
AD (Q-35) TO AC : ' B EARL e | ONE|TQ 5q 12-1p-1F SC-485 | (02|12]37{1)
E5 (D1)* BRI lPo3 20
P g EARL
02.12.20.1 (4C) R o B ) et | SBse 7735 SRse1l-35 | (02-12.001.1
g D2+
™ SRy_g5T™AD | [(021208.1)
MPY}SC| NOT -
o LATELASD 1+t | APqrpdImBTAC | (P2.f12.p0.) (PODZ0- R sfgn [+ - |SC| 7 0)
e Al go folt
L AMASTER] L
) ) SR (S) & MQ (5)
: ALIKE? LER
02.10.70.1 (3F) p L LA{E
) T b } MPY-5C INoF or7 |z
I | : I TSt I . S’i'g‘é:';]‘z— ET AC|* N\ ighs 4 | (OR. 1D. 7)1 MPY - ML
TURN ON MUL-DVD CLR MQ (5, 1-35) CLR SC (10-17) SET AC(S) & MQ(S) f’&ms’: (Q-35)°. SET SR (S) @ MQ () TURN ON MUL-DVD [E LATE-A|DTEMPY ISC INOJ 0 E ET he |- N sighs 4 Py - Wt
TGR E7 (D1) E7 (D1)* E7 (D1)* PLUS E7 (D1)* é7 N - - 2"7"‘(';1]5)* TGR £7 (1) SR Mj S0
02.15.21.1 (5E 12,37, 10711 (4E . . : -
02.10,20,1 (5E) 02,12.37.1 (31) 02.10.71.1 (4E) 02.10.20.1 (26) 02011 (4F)E4E 02.10.20.1 Agp\;“c.ﬁql?)r -o/i-. ESET AC | (02]10]20{1) PY - VLA
l 1 ) )| | | E[ LAFE-AID| 1+ 5C INOF 01
POD 20| —

SR (1-35) TO AD
E7 (MUL-DVD TGR)
02.12.08.1 (3€)

AC (Q-35) TO AD
E7 (MUL-DVD TGR)
02.12,10.1 (4)

2. 10. 20.1_(26)

L .

l MPY|GATE| * |MP)Y FMP|EARLY| (0R.10. 20. 1

Lop3 | (0. 16. 16. 1)
,-—-]-—\ L3b3| (0p.15.15. 1)
SC = 02
YES NOTE ** NO
\_02.04.17.1 26) / MBY ADD) RIGHT — e s e
L TIME GATE (02{15}15,1)
L4 (D1)? NO Ay
AD RT Aq 02.{1221 1) - — — = o oy J/nan: d tim{ng pf this
Shift MQ|Right | (02. 112, 27. 1 - ST - Setign oh next chart —
IS SUM AVAILABLE shift AC ki 0314, 201 .
AT ACCUMULATOR? 't ACRigh ((03.12. 23 =™
(MPY AD RT) & STEP $C o I I
02.10.21.1 (28) POD20} <
- END OP A4D1{—] (YLM-VMAlor 5CF O
SET RIGHT SHIFTED , CONDITION AD st d— TNDT [ LATE
SUM IN A(c)(P-ss) EENEu §Q-33§) 10 gcl | REDUCE SC X 1
AND MQ (1 T P-35) o M 02.12.38.] @E4S)
PERTR VA : TRArer LINES Py Suppose MQ contents 26|27 |28 |29 35
I 02.12,21.1 I - ojriop !
s
7 3 h20p ™ g B siny 77
e SET RIGHJ SHIFTED SET RIGHT SHIFTED b204 PoD20 M HRslgnt PR7
END OP oA MQ ( , MQ ‘ BRING UP MPY AD R AC (Q-35) TO (P-35, 1204 |/ MA PR dignl- HR7
02.15.35.1 (3H) i 1-34) TO (MQ 2-35) RT IRSENY MQ 1) LA
02,12,27.1 02.10.21.1 (28) A N 02.12.22,1
R
CLEAR MPY-DV l w7 g{\\ I
TGR. To(D) DROP MPY AD RT ; N | SET RIGHT SHIFTED
02.10.20.1 GB) 02.10.21.1 - | ma ma 1-39) 10
I (MQ 2-35)
02.12.27.1
'REDUCE SC X 1
02.12.38.1 (4E,46) ‘
i
FIGURE 7. MPY, VLM, VMA I & = L
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Variable-Length Multiply (VLM +0204)
Multiplies the contents of the specified memory location (multiplicand) by
the C low-order bits of the MQ to produce a 35-plus-C bit product. C de-
notes the number of bits in the MQ to be used as the multiplier indicated
by bits 12-17 in the instruction word. The 35 most significant bits of the
product replace the contents of the accumulator (1-35), and the C least
significant bits replace the contents of the MQ register (1-C). Accumu-
lator positions Q and P are cleared. The remaining 35 minus C positions
of the MQ register contain the original 35 minus C high-order bits of the
MQ register. The signs of the accumulator and the MQ register are set to
the algebraic sign of the product.

If C is 0, the instruction is interpreted as no-operation and the computer
proceeds to the next instruction in sequence, leaving the accumulator un-

Variable-Length Multiply and Accumulate (VMA -1204)

to the algebraic sign of the product.

VMA is similar to VLM except that the contents of the accumulator (Q, P,
1-35) are not cleared before the multiplication process begins. This results
in adding the 35-plus-C bit product onto the original contents of the accumu-
lator (Q, P, 1-35). If accumulator bit positions P and Q both originally con-
contained 1's, a carry may be lost during the accumulation and the overflow
indicator is not turned on. The C least significant bits of the result replace
the contents of MQ 1-C. The 36 most significant bits replace the contents

of the accumulator (P, 1-35). Accumulator bit position Q is cleared. The
remaining 35 minus C positions of the MQ contain the original 35 minus C
high-order bits. The signs of the accumulator and MQ are set according

If Cis 0, the instruction is interpreted as no-operation and the computer

changed. proceeds to the next instruction in sequence, leaving the accumulator un-

If C is not 0,but the confents of the memory location are 0, the contents changed.
of the accumulator and the MQ register are cleared.

Ao|A1|Az|A3|A4{As| AojAI|A2|A3|Aa|As|Ao|A1|A2(A3|A4|As{A0|A1|A2[A3|A4 As|A0IAI (A2[A3|AslAs|AC|AI A2|A3]Aa|As|A0|A I |A2|A3|A4|AS
oD 24 §MPA MPY | LATE
E [AT
1| EARL
LATE
IAsD3 L
MPYGATE |-_IMPY FMP EARLY
L parlys
LgD3| (02.15.15.1 N|
AQD3
L Latés
L3p3 | (02.15.15.1 903
PY EA [MPY LA
LoD 3 L3p3
clo c/o
SCINQT
MRY ADD RT| (92.10.21.71) TER OFF b — o == o
Reget Aftar | [LATE *[ASD1 M 357
with ICNOT 0 TGk ON
L TIME GIATH (02.15.15.1
AQ RT AQ ©@2.12.21.) b | e e - -
P\P cptE”
ADD RT LODB L MQB51Lq D3 > MPY Early
STEP $C LpDF S e o
MBY Latd”” | MPY Earlly L3D3 - MPY
(J MQ 35,
SHIFTACRIGHT (§2.12.22.1) IMAY GATE 1) - - | AG 35 I M@ 1(02.12.27.1
L NIME GATE (T
MQ 3
SHIFT|MQ RIGHT (42.)2.27.))) e e A
AD{RT|Ad”” B
MY
GATE
MQ pO$ 34 1 1 19040404140y [140 140
/A Ry SEIR g SRR
23|24 25 26| 2728 29(30|31(32|33(3435
MPY ADDJRT Q++ |o|1fofr{of1{ofolof1{1|1
MPY - VLM 1 VIMA

Multiply (MPY)

CONSOLE INDICATORS

Location —‘

Switches Inst Tag | Address | Octal Equiv

00000 LDQ 00005 056000 000005

00001 MPY 00006 020000 000006

00002 TRA 00000 002000 000000

00003

00004

00005 Pattern 400000 777777

00006 Pattern 000000 777777

Location

Switches Inst Tag | Address | Octal Equiv

00000 LDQ 00005 056000 000005

00001 VLM 00005 020422 000005
(c=22)

00002 TRA 00000 002000 000000

00003

00004

00005 Pattern 000000 777777

> > 5 & éé}—
o/ & )se) ) ) s ) Lo o) 55 ¢
S/ &SRS S SRS @ €L Yo A NS I
1 E 00001f +560| 000| 0| 00005/ 056000000005 | 0 0 | 00 10000
E 1 00001f +560| 000| 0f 00001f 400000777777 | 000000000000 |00 | 400000777777
1 E 00004 +200| 000| 0| 00006l 020000000006 | 000000000000 |00 | 400000777777
E L(1)| 00002 +200] 043] 0] 00006] 000000777777 | 400000000000 |00 | 400000777777 ]
LQ) L(2)| 00002 +200] 040] 0] 00006] 000000777777 | 400000677777 |00 | 440000077777
L(2) L(3) | 00002 +200] 035] 0| 00006] 000000777777 | 400060767777 |00 | 404000007777
L(3) 1(4) | 00002| +200] 032] 0| 00006 000000777777 | 400000776777 {00 | 400400000777
L(4) L(5) '_00002| +200]| 027| 0] 00006] 000000777777 | 400000777677 [00 | 400040000077
L(5) L(6) | 00002 +200| 024 0| 00006 000000777777 | 400000777767 |00 | 400004000007
L(6) L(71) | 00002 +200] 021] 0] 00006 000000777777 | 400000777776 {00 | 400000400000
L(7) | 1.8) | 00002| +200] 013 | 0| 00006| 000000777777 | 400000007777 |00 | 770000004000
L8) | 149) | 00002] +200 005) o] 00006] 000000777777 | 400000000077 {00 | 77770( 40
L(9) L(10) 00002| +200| 000 0| 00006| 000000777777 | 400000000001 |00 | 777776000001
Loy | 1 00002 +200 | 000] 0} 00002 000000777777 | 400000000001 {00 | 777776000001
1 1 00003} +020 | 000] 0| 00000f 002000000000 | 400000000001 [00 | 777776000001
I E 00001:_+560 | 000 | 0} 00005 056000000005 ' 400000000001 {00 | 777776000001
E I 00001} +560 | 000 0| 00001| 400000777777 | 400000000001 [00 | 400000777777
1 E 00002 +200 ] 000 0| 00006| 020000000006 MMHQL_W—
Variahle Length Multiply (VIM)
CONSOLE INDICATORS
@
s /g 9 & & )
Q ,\\gl (‘;\\% (.’)é) P o g& S"T 5 (f’\ OQ . ?‘* 3
S/ & [/ TS ) &) s&E 5F Ly &F s 88 /S/s)
&/ &[S/ Efsk) &) 8T ) K Y IS ) 8 [ /5/s
L E 00001 | +560{ 000 [0 | 00005 | 056000000005]| 000000000000} 00 | 000000000000
E 1 00001 | +560{ 000 [0 | 00001 | 000000777777 000000000000} 00 | 000000777777
I E 00002 | +204]000 [0 | 00005 | 020422000005] 000000000000] 00 | 000000777777 16
E (1) | 00002 | +204| 022 |0 | 00005 | 000000777777 000000000000f 00 | 000000777777 16 [
| 1) | 1(2) [ 00002 | +204]{017 |0 | 00005 000000777777 000000677777| 00 | 040000077777 16
12) | 13) | 00002 | +204|014 |0 | 00005 | 000000777777 000000767777| 00 | 004000007777 16
L3) | 144) | 00002 +204(011 o | 00005 000000777777 000000776777} 00 | 000400000777 16
a4y | 145y | 00002 | +204]|006 |0 | 00005 | 000000777777 000000777677| 00 | 000040000077 16
L(5) | 1(6) | 00002 | +204|003 [0 | 00005 | 000000777777 000000777767| 00 | 000004000007 16
1(6) | 1(7) | 00002 | +204|000 [0 | 00005 | 000000777777 000000777776{ 00 | 000000400000 16
un |1 00002 | +204}000 |0 | 00002 | 000000777777 000000777776] 00 | 000000400000 16
T 00003 | +020] 000 |0 | 00000 | 002000000000 | 000000777776| 00 | 000000400000
1 00001 | +560| 000 0 | 00005 | 056000000005 | 000000777776( 00 | 000000400000
E I 00001 | +560} 000 J0 | 00001 | 000000777777 000000777776| 00 | 000000777777
I E 00002 | +204}000 0 | 00005 | 020422000005| 000000777776| 00 | 000000777777 6]
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Divide or Proceed (DVP +0221
Treats the contents of the accumulator (Q,P,1-35) and the coritents of the
MQ register (1-35) as a 70-bit dividend, plus sign, and the contents of
the memory location as a 35-bit divisor. If the memory word (divisor) is
greater than the accumulator (high-order half of the dividend),division
occurs. A 35-bit quotient replaces the contents of the MQ (1-35) and the
i pl the of the | (1-35). The MQ sign
is the algebraic sign of the quotient, and the accumulator sign is the sign
of the dividend. If the memory word (divisor) is less than or equal to the
accumulator (high-order half of the dividend), division does not occur
and the divide-check indicator is turned on; the computer proceeds to the
next instruction.

Variable-Length Divide or Proceed (VDP +0225)

Variable divide is the same as straight divide (DVP) except that bits 12-17
of the instruction word determine the number of partial divisions that are

to occur. A C-length quotient (C determined by instruction word bits
12-17) with a sign replaces the C low-order positions of the MQ. The re-
mainder repl the of | 1-35 and the 35 minus C
high-order positions of the MQ. Initially, C rather than 43g is placed

in the shift counter. If C is 0, the instruction is interpreted as no-opera-
tion and the computer proceeds directly to the next instruction in sequence.

SR (3-17) TO
AD (21-35)
El (D2)
02,12.09.1 4}
(DVP) NO YES (VDP)
PR7=1?
/ ]
433 TO sC .. AD (30-35) TO SC
E2 (DI)* a < (12-17) E2 (D1)*
02.12.37.1 = G} 02.12.37.1 (36)
N 1
:5(%35 TO AD - B (5-35; TO
’ g SR (535,
02.12.11.1 @ | 2% o\ €3 (D1)*
(2] 02.12.01.1 4048
l - J
:f(ﬁ)'is) TO AC NO SC =07 YES
02.12.20.1 (4D) - — \_oz15.35.1 /
AC (Q-35) TO AD SR (1-35) TO AD
E5 (D3) E5 (D3) A4 (D1)? YES
02.12,10.1 (4D 02.12,08.1(3H) 02.15.35.1
AC (Q-35) TO AD] SR (1-35) TO AD1 ISET MUL-DVD TGR| (SR > AC) YES Q CARRY? NO (SR ? AC Y
E7(D MUL-DVD TGR) E7 (D MUL-DVD TGR) [E7 (D1) 02,10.22.1
02.12.10.1 (4D | 02.12.08.1(36) | 02.10.20.1 (4A)
NO SR AND AC YES
SIGNS ALIKE?
TG SION 02.10.71.1 TURN ON DVD
MINUS SET MQ SIGN PLUS) * RESET SC CHECK § HBIT
E7 D1)* (4G, E7 (D1)* E7 (D1)* E7 (D1) TGRS
02.10.71,1 41 02.10.71.1 (4G) 02,12,37.1 02,10.22.1 (3D)
_ ] L d

-]

[

SHIFT AC (P-35)
TO AC(Q-34) AND
MQ (2-35) TO MQ
(1-34)

L2 (D1) L5 (D1)*
02.12,23,1(3C, 3D)
02.12.28.1(3D, 3F)

MQ (1) TO AC (35)
L2 (D1), L5 (D1)*
02.02.35,1 (5A)

STEP SC
L2 (D1), L5 (DI)*
02.12.38.14B40)

—

ves. _/ Qcary? \ NO

sC =0?

\ 02.02.40.1 /

02.15.35.1 /'

*FIRST CELL DRIVE§ PULSE FOLLOWING THE INDICATED
TIMING LEVEL SETS THE RECEIVING REGISTER,

FIGURE 8. DVP,VDP

I TIME
NEXT
INSTRUCTION

RESET MUL-DVD
TGR 10 (D1)
02,10,20.1

AC (Q-35) TO AD|

1 TO MQ (35)
L1 (D1), L4 (D1)*
02,10.22.1 (E)

AD (Q-35) TO AC
L1 (D1), 14 (D1)*
02.12.20,1 (46)

AD TO AC

12 (D1)*
02.12.20. 1(4€)

TURN OFF
HBIX I5(DI)

02.10.2.2.1 (3D)

0 3la|s|o|i]2]|3|a]5]|0|1|2]|3]a]|5|0]1]2]|3]4]|5]0]i]|2]3]a 2
E
LATE
lel LIEARLY]
LATE _J
LEARkY
4 L——&D(EI-BS) (0. 12. 0p) LILA]
E 2/16/17 (02,12} 37} —J.HAE}Y
Vil L
. —5q (12-17) |(0212. 37 —
A20 LEARLY
A AQ —|>A€ (p2.§2.)1) LATE
Lasb1 L RBS-36)-sR(sas] (92.12.91)
AD—#Ad (02, 12. 20)
IMH
5C
LA
MVP-DIV [TGR (02.]10.20)
sc| b-A1Dl £ND lOPTGR -
AQ—*AD (02,1210
IY-PIy TGR . SR—>4aD| (02. 1p. 0]
T cHECk (02./102: Y
b1 R- 3C0F —— 2 122, RCILULARL
T
o LA RESET SC_(02.12.37)
T MQS (0%.1 . 7))
E LAT D AR |—
- .4 chr L_EEL ‘MQ§ MINUs {02{12{71
SR-A T | [ Actesa) b-34) (02 12]2328] -
L A1+ T
Tq-L aspril | | Ll Mo[bs)reMari-se (021228720 | ||
MQ IS Ve S A A WE-»AC (92,9235 | | -
CH +~— 47ER S¢  (024]12.38)
D-1 \2D(1—— T 1 e o
E—> 02./10,/22)
AD (Q- Ac (02]12] 20).
v L EARLY +[Q CAR - AID1 + AdD{1-| b )
MpYEDIV- $ca-atD1f-e4L Latg —BRP G (02415135
A 54 121
OR V 1§ARLY -{A1D2 {DVP- orl— AR Z
4 —Ad 20)
1 ARLY +{A2D14CQM } DV




Location

Switches Inst Tag Address | Octal Equiv
00000 CLA 00004 050000 000000
00001 LDQ 00005 056000 000005
00002 VDP 00006 022524 000006

(C=24)

00003 TRA 00000 002000 000000
00004 Pattern 000000 000000
00005 Pattern 007777 600001
00006 Pattern 400000 077777

Variable Length Divide or Proceed (VDP)

CONSOLE INDICATORS

/ &
s s &/ & S
« /9 « N 5 S &/E&/S N
S/ S [Ss/ & o R s A BN & & /$/0/S/x N [S
05/ 8 JES ) ELesh ) &) 85E S Ly of 2 SE [/ 5/,
QQ\S, 9 \?(9 N < &‘Q\ Yo g st’\ & \?‘éﬁ § ‘%’ Q\A O(J A O\(J qo /L

E 00001 +500 00004 050000000004 000000000000 |00 000000000000
E I 00001 +500 00001 000000000000 000000000000 00 000000000000

E 00002 +560 00005 05€¢000000005 | 000000000000 {00 | 000000000000
E 1 00002 +560 00002 007777600001 00000000000Q {00 007777600001 <
1 E 00003 +225 0000¢ 02252400000¢ 000000000000 }00 007777600001 15
E L (1) 100003 +225 0000¢ 400000077777 377777777777 111 407777600001 15 1
L) 1L(2 00003 +225 00006 400000077777 377777777777 |11 437777000004 15
L.{2) 11.(3) 100003 +225 00006 400000077777 3777777777277 {11 577774000020 15
L.(3) [I.(4) 100003 +225 00006 40Qmi7777 377777777776 111 777760000100 15
L. (4) 1.(5) 100003 4225 | 400000077777 37777777777Q {10 777700000400 15
L(5) I .(6) 100003 +225 00006 | 400000077777 | 77777 Q 777400002000 15
L(6) [L(7) 00003 +225 00006 40000007'7777 377777777600 {10 776000010000 15

| L(7) |L (8) 00003 +225 00006 400000077777 377777777000 J10 770000040000 15

L(8) |1 (9) 00003 4225 00006 400000077777 377777774000 |10 740000200000 15
L.(9) [1.(10) (00003 +225 0000¢ 400000077777 377777760000 110 €00001000000 15
LUl ( 00003 +225 000€¢ | 400000077777 377777700001 {10 400004000000 15
LOni1 00003 +225 00003 400000077777 { 377777700001 110 400004000000 15

1 00004 +020 00000 002000000000 000000077776 {00 400004000000

£ loooo1 | +s00 00004 | 050000000004 | 00000007777¢ |00 | 400004000000
E 1 00001 | +500 00001 | 000000000000 | 000000 00 | 400004000000
1 E 00002 +560 00005 056000000005 000000000000 |00 400004000000
E 1

Location
Switches Inst Tag | Address | Octal Equiv
00000 CLA 00004 050000 000004
00001 LbQ 00005 056000 000005
00002 DvpP 00006 022100 000006
00003 TRA 00000 002000 000000
00004 Pattern 000000 000000
00005 Pattern 007777 600001
00006 Pattern 000000 077777
Divide or Proceed (DVP)
CONSOLE INDICATORS
&
2 £ &
s /L /8 & &
&/ K /Ss/) ¢ & I T Y £
~' 35 « & L /& & AT > 9
OS> ~ NS INIAS S N (o o ~
o) Y /&) &/ /e/ & SO G © RS
s/ ¢ )S8) s /7 N e Yo & ©
E 00001 +500 | 000 00004 1050000000004 [000000000000 {00 [000000000000
e 1 00001 | 4500000 00001 [0000000000! 000000000000 | 00
E 00002 | +5601000 00005 1056000000005 {000000000000 100 {000000000000
e 1 00002 | 45601000 00002 (007777600001 {000000000000 100 1007777600001
E 3{ 42211000 1000000000000 100 1007777600001
E L (1) [00003 +221 (043 00006 [000000077777 377777777777 11 007777600001
L (1) L (2) | 00003 +221 |041 00006 77777 377777777777 11 037777000004
(2) L (3) |00003 | +221 |037 00006 77777 1377777777777 |11 |177774000020
1. (3) L (4) | 00003 +221 |035 00006 P00000077777 377777777776 11 377760000100
(4) L (5) [00003 | +221 [033 00006 [000000077777 377777777770 |11 [377700000400
5) | L (6) {00003 ] +221 jo31 00006 [000000077777 [377777777740 |11 |377400002000
(6) L (7) | 00003 +221 1027 00006 1000000077777 77777777600 11 1376000010000
(7) _{L(8) 100003 | +221 [025 00006 [000000077777 _|377777777000 |11 {370000040000
(8) 9) 00003 | +221 |023 00006 [000000077777 77777774000 |11 (340000200000
(9) L (10) {00003 +221 {021 00006 000000077777 1377777760000 11 ]200001000000
(10) [ L (11) 00003 | +221 |017 00006 1000000077777 77777700001 11 ]000004000000
(11) L (12) | 00003 +221 (015 0000 177 377777600005 11_]000020000002
L (12) | L (13) {00003 +221 [013 0000 000000077777 377777600021 11 1000100000016
(13) L (14) | 00003 +221 {011 0000077777 377777600101 11 1000400000076
(14) 11 (15)100003 | +221 1007 00006 1000000077777 [377777600401 |
15) | L (16) 3 | +221 |o0s 00006 000000077777 {377777602001 |
{16) |1 (17)]00003 | +221 ]003 00006 (000000077777 377777610001
(17) |1.(18) 3 | +221 |o01 00006 1000000077777 [377777640001 11 (200000037776
(18) (I 00003 +221 1000 mﬂ}_ﬁﬂm777]7 17777177777 11 1000000077777
1 004 | +020 |000 00000 _0020¢ 00 00 72777
E 00001 +500 J000 077777
£ I 00001 +500 {000 077771
E 00002 | +560 {000 17777
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Floating Add (FAD +0300)

Adds the floating-point number in the specified memory location to the

Unnormalized Floating Add (UFA -0300)
Same as FAD except that the sum is not normalized.

accumulator. The most significant portions of the result appear as a normal-

ized floating=point number in the accumulator. The least significant por-
tion of the result appears in the MQ register as a floating-point number
with a characteristic 33g less than the accumulator characteristic. The signs
of the accumulator and the MQ are set to the sign of the larger factor. The

Floating Subtract (FSB +0302)
Algebraically subtracts the floating=point number in the specified memory

location from the floating=point number in the accumulator. The results
are normalized.

sum in the accumulator and MQ is always normalized whether the original

factors are normalized or not. If the contents of the accumulator (1-35)
contain 0's, the FAD instruction may be used to normalize an unnormalized

floating=-point number.

— — —— —— —

INVERT SR (S)
E3 (D1)*

02,10,70.,1 (4F)
02,01,00.1 (3l

Unnormalized Floating Subtract (UFS -0302)
Same as FSB except that the difference is not normalized.

*FIRST CELL DRIVER PULSE FOLLOWING THE INDICATED
TIMING LEVEL SETS THE RECEIVING REGISTER.

I TIME
PRI OP 30

E TIME
02,15.34,1 (3A)

SB (S-35) TO SR
E3 (D1)
02,12,01.1

(4C, 4F)

NO
FAD, UFA

INSTRUCTION?
(PR 8)

A%

{ OBJECTIVES: STEP 1 (TCH) -

1. RESET MQ REGISTER
2. PLACE REGISTER WITH
LARGEST CHARACTERISTIC

IN THE STORAGE

T ] REGISTER AND CHAR-

SR (1-35) TO AD AC (Q-8) TO AD HOT 110 AD(8) RESET MQ ?ﬁg"ggﬁﬂ}iﬁfﬁ IN
E4(D3) - E4 (D3) E4 (D3) (s, 1-35) LESS THAN 100
02,20,62.1 (5€) 02,20.61.1 (51) 02.20,66,1 (5H) E5 (D1)* 8
02,12,08.1 02.12,11.1 (1A,18)| 02,02,43,1 (3E) 02,20,30.1 (3A)
T 02,15.21.1 (5E)
= /'
(SR > AC) -
(CHARACTER _ (CHARACTER
. DIFFERENCE > 100)|NO YES ' DIFFERE.NCE < 100)
A
: | AD TO AC (Q-35)
AD (Q-35) TO AC AC (1-35) TO SR (RESET) AD (3-8) TO SC
E6 (D1)* E6 (D1)* E6 (D1)* o . ) (12-17)
02,20,63.,1 (58) 02,20.61.1 (3F) 02,20,09,1 (3H) [~ v E6 (D1)*
02,12,02,1 (2D) 02,12,02.1 02,15,22,1( ) 02.20.10.1 -
l ] ‘
I |
L TIME L TIME
. l
. |
AC (S) TO SR (5) SR (S) TO AC (5) - SET TC 2
Lo (D1)* L0 D1)* W L1 (D1)

02,20,70,1 (5C)
02,12,02,02,1(2A

02,20,70.1 (5B)
02,12,25,1 ()

02,20,61,1 (5H)
02.12,11,1(1A,18)

1
[AC (Q-8) TO AD 1 TO AD (8) P
L1 (D2) L1 (D2) .

02,20,66,1 (51)

02,02,43,1 (3E)

CHARACTER
DIFFERENCE

AD (9-35) TO AC
(RESET AC FRACTION)|
L2 1)

02.20,63.1 (5A)
02,12,20,1

DIFFERENCE
> 100

02,20,00.1 (58)
02.20.10.1 (3A)

[ [

OBJECTIVES: STEP 2 (TC12)

1. EQUALIZE FRACTIONS
2. DETERMINE ADD OR SUBTRACT
~ )

YES

SHIFT MQ (9-35)e|
AC (9-35) RIGHT
EACH CLOCK

PULSE
02.20,11.1 (4E)

SR () AND
AC (5) ALIKE?

YES|(ADD)

02.20.10.1 (2D)

FIGURE 9. FAD,UFA,FSB,UFS

SETTC 2
A3 (D1)
02,20,00.1 (5D)

I

SET TC4
A5 (D1)
02,20.01.1°(4C)

SET TC3
A5 (D1)
02.20,00.1 (3H)

STEP SC EACH
CLOCK PULSE
02.20.31.1 (4G)

SR (1-35) TO AD
A0 (D2)
02.20.62.1 (5C)

A0 (D2)
02.20.61.1

AC (9-35) TO AD

(58)

MQ (9-35) TO SR
Al (D1)*

A1 (D1)*
02.20.64,1° (4C)

AD (Q-35) TO AC

02.20.63.1 (5C)

9 CARRY?

g MQ (9-35) = 02
LR /i \ / 2's comp
4 ' - ]

TC14
OBJECTIVE: STEP 4 (=
SUBTRACT FRACTIONS

A

NO

OF MQ

AC (9-35) TO AD 1 TO AD (35) AC (9-35) TO AD SR (9-35) TO AD
A2 (D2) A2 (D2) A2 (D2) A2 (D2)
02.20.61.1 (5D) 02.20.66.1(4H) 02.20.60.1 (5A) 02.20.62.1 (3G)
T ) — 31
1 I IR 1
AD (9-35) TO AC AD (9-35) TO AC AD (9-35) TO AC S| Ac (9-35) TO SR
A3 (D1)* A3 (D1)* A3 (D1)* S | A3 (DN)*
02,20.63.1 (5E) 02.20.63.1 (5E) 02.20.63.1 (58 |7 02,20,61.1 (5F)

A4 (D1)*

SR (S) TO AC (5)

02,20.70.1 (5A)

AC (9-35) = Oa
MQ (9-35) = Oe
PR (S) PLUS

AD (Q-8) TO AC
A5 (D)* YES
02,20.64.1 (5A)

PR (S) MINUS?
02.20,09.1(34)

NO

YES / AC (9) =17

END OP

\02.20.

e

SR (S) TO AC ()
A4 (D)
02.20.70.1 (5A)

|

SET TC5
AS (D)
02.20.01. 1(4F)

09.1(3A

SET TC6
A5 (D1)
02.20.02.1(3A)|

Tct3
OBJECTIVE: STEP 3 (BES)
ADD FRACTIONS

NO

SR (1-35) TO AD
A0 (D2)
02.20.62.1 (5D)

AC (9-35) TO AD
A0 (D2)
02,20.60.1 (48)

AD (Q-35) TO AC
Al (D1)*
02.20.63.1 (5C)

9 CARRY?

"_—-*r

— |

SHIFT AC (9-35)
AND MQ (9-35)
RIGHT 1
A2 (D1)*
02.20.11.1 (3D)

17O AC (9)
A2 (DI)*
02.20.11.1(4D)

PR (S) MINUS?
02.20.09.1 (3A),

AD (Q-35) TO AC
A4 (D1)* ’
02,20.63.1 (4D)

YES /' AC(®) =17

02,20.09.1,(3A)

SETTC 6
A5 (D1)
02.20.02.1(38)

_ TG
OBJECTIVE: STEP 6 (F&®)
NORMALIZE FRACTIONS

NO 4 AC (9) =0?

T
TURN ON FP1 e el STEP SC CLOCK 'S AD (@, Py
(9-35) LEFT 182)
TGR CLOCK RATE RATE 02.20.12.1 (21)
A3 (D1) 02.20,12.1 (21) -20.12,
02.20,20.1 (2H) 02.20,66.1
02.20,07.1 (48) 02.15.25.1 (3G) 02.12.37.1 (3F) (24, 28, 20)

|

SC tO AD (3-8)
02,20,12,1 (2H)

e e )
TR SP END OP
A4 (D1)

02,20,09 (2D)

AC (Q-8) TO AD
A4 (D2)
02.20.60.1 (5F)

@-9

AD ( TO AC
A5 (D1)*
02,20.64.1 (4D)

O

l

i

l




p

I,\'

(.

OBJECTIVE: t
OBTAIN 2'S Ao|A1|A2|A3|Ad|As|AcjAl|A2|A3| Ae| As| Ao| Ai|A2|A3|Ase|As[Ao|A1I[A2|A3|Aa|As(A0|AI|A2|A3|AsAs|Ac|Al |[A2|A3|A4|As|A0|A||A2|A3|A4|AS
@ COMPLEMENT OF MQ
(RESULT OF SUBTRACTING
MQ FROM ZERO)
| . go fOE
e
— MASTER E
AC (9-35) TO AD 1TO AD (35) Nl
A0 (D2) A0 (D2) 3
02.20.61.1 (4D) 02.20.66.1 (4G) E AT
I 19fr shiep|eARL (92.20.90.)) TC1
19T STEP| LAfTE
- SBg_ps SR (02.12.01.]1)
AD (9-35) TO AC FRS B LATE (92.20.62.1)
Al ((m)*) SRy_ps-»AD | (p2.20.p2.11)
02.20.63.1 (5F) ACqle #AD | (D2.p0.p1.1)
CARRY TO ADg (02.20.56.[1)
SR (9-35) TO AD - RESET MQ (p2.20.Bo.J1)
A2 (D2) - L ADql35-=|AC] (p2.p0.53.1)
02,20.62.1 (3F) 2 ALy 3R | (h2.p0.51.1)
=
go oL
I MASTER L  [L EARLY
L AT
AC (9-35) TO SR . AD (9-35) TO AC b
A3 D1)*. . J A3 (O1)* e ACE - SRs (42.40.70.1)
02.20.61.1 (5E) 02.20.63.1 (5G) SRy -e1AQs
FA-$ | NQC ACG-g—+{AD (02-20.41.1
J A3D1 Carly th ADg | (02.20.66.1
e AD3_g e BC
SR (1-35) TO MQ 2ND| STEP BARLY (0220[.00(.1) {TC
A4 (D1)* FA1S 1 NQCT 2ND|STEP |ATE
02.20.62.1 (5H)" AT ARTS
~ J As3p
IS Suppode SC dontbntd = RAS[2ND STER GATED | {02/20]10]1)
YES . ’ W S
AC ) =17 Fs PND STEP|GA TE);;'—CD S$hifACo-35 | MQg_34 Right - STEP|SQ
S¢#p 4 4TH STEP|EARLY|(02.20.01.1} TQ4
YES NO AID
——<PR (s) MINUS’.>——L A20li 4TH STEP |LATE 1,
FA-S PND STEP| LATE ':59—35 ‘FAAED Eg p '2 :
_ 4. «04.
SET TC 6 sci=0+ | d—s—- Zl
PR . A5 (D1) « SR « AC Bighs Unlike o ADiq-p5 1 AC |(03.20.63.1
2in . 02.20.02.1 (28) 3] *ASPT - MQo_ps 1R |(02.20.64.1
sp © - - I35 (02.20.64.1
END OP 2.20.64.
02,20.09.1 (1B) Q45 4+ AD [(02.20.64.1
A4S - ADlg_d5 4 AC |(02.20.63.1
SR ACs
| TIME OF NEXT E 6TH STEP[EARLY Td6
INSTRUCTION » 6Tyl STEP|LATE
OBJECTIVE: CHARACTERISTIC 4 d1ep UTe FP|Normaliz¢ (02.20.12.1)
ADJUSTMENT  no  /AC 9-35)=0. \ yes oyl Ma E 1 AQ =
M@ MQ (9-35) =0 © FAS | Time : I+ AD Q-he) 2(02.29.60
® PR S + 4 NOT END PP SCl-=|ADl 3_% d2.40.J2.})
A4D1
Fh1 THR|(02.20.07.1)
—— Adq-B -+ AD (04.2(‘.6 N
o - ADq-B -+ AL ((02(.29.64 1)
T FAD | EX B END (OR
: . . e FPINgrmalizg- | | MASITER 1 {1 EARLY
AC (Q-8) TOAD | * ’ : } szrggg)(o, P HOT 1 TO AD 8 £(v} - p20| 776543210 FP| TRIGGER- ] 1 UAT
.2,
10 (D2) A0 (D2) 10 (D2) clact + p2171p34s615 445D Acalsle 0| (2.20.60.1)
02.20.60.1 (4) | . 02.2056.1 (5B) 02,20,66.1 (21) ok
M ° Q-1 -1)243-6-8
7 o Reset| T |C (p2.20.02.1)
\ 4 — AD1ig+ MQ| (D2.20.63.1)
T ACcte MQg | (p2.20.70.1)
AD (1-8) TO MQ RESET TC AC (5) TO MQ (S)
n * 10 (D1) n (on* |
02.20.63.1  (51) 02,20,02.1 (4D) 02.20.70.1 (4H)

INSTRUCTION
COMPLETE
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Floating Add(FAD)

CONSOLE INDICATORS

Location

Switches Inst Tag | Address | Octal Equiv
00000 CLA 00005 050000 000005
00001 FAD 00006 030000 000006
00002 TRA 00000 002000 000000
00003

00004

00005 Pattern 600012 334567
00006 Pattern 606065 443210
Location

Switches Inst Tag | Address | Octal Equiv
00000 CLA 00005 050000 000005
00001 UFA 00006 430000 000006
00002 TRA 00000 002000 000000
00003

00004

00005 Pattern 377777 777777
00006 Pattern 200000 000000

FIGURE 9. FAD, UFA, FSB, UFS

(CONTINUED)

2
S « &£ °/9
042,\"(' é \e(,oQ \%% ‘:’b(? /Xo V? %C:’QQ\ ‘('J‘Q‘ R st" '3'\, \?‘éﬁ 05(5’ v('(lj <$ O‘J -\-JO\J qo tﬁ\ @W
1 E 00001} +500 | 000 | 0 100005 050000000005 | 000000000000 | 00 ] 000000000000
E 1 00001} +500 | 000 | 0 100001 600012334567 | 600012334567 | 00| 000000000000
1 E 00002]| +300 | 000 | 0 {00006 030000000006 | 600012334567 | 00| 000000000000 1&10
E L(1) 00002]| +300 | 006 | 0 {00006 606065443210 | 600012334567 | 00| 000000000000 1&10 1 —
L(1) 1(2)] 00002]| +300 | 001 | O {00006 606065443210 | 600000246713 | 00| 000560000000 2&10 1
1(2) 1(3)] 00002] +300 | 000 | 0 {00006 606065443210 | 600000123345 | 00| 000670000000 3&10 1
L(3) 1.(4) 00002] +300 | 377 | 0 {00006 606065443210 | 606153355333 | 00| 000560000000 6 & 10 1
L(4) I 00002] +300 | 375 | 0 ]00002 606065443210 | 603655665556 | 00| 000700000000 6 & 10 1 1
1 I 00003} +020 | 000 | 0 ]00000 002000000000 | 603655665556 | 00 | 550700000000
1 E 00001 +500 | 000 [ 0 {00005 050000000005 | 603655665556 | 00 | 550700000000
E 1 00001] +500 | 000 | 0 00001 | 600012334567 | 600012334567 | 00| 550700000000
1 E 00002} +300 | 000 | 0 {00006 030000000006 | 600012334567 | 00| 550700000000
1 |
Unnormalized Floating Add (ITFA)
CONSOLE INDICATORS
3 < § 2
« /S )& 5 5 & $ S5 S
/S )5/ )&/ ) = £ AN o 8 & /&) /S s [
S/ v /&) & 68 & SEe 5F LY SF A §E ) E)5/&/E/E/E/E
c¥) & )& & JEoLe) 8 T N I T & S8 [ S/ SIS/ S/S/S/S [/
& G S (O A4 N N A 2 ~ B DA JASYACTE SENFENFE LN
1 E 00001 [+500 000" 0 100005 050000000005 | 000000000000 00 00000900000¢
| E 1 00001 |+500 |000 0 100001 | 377777777777 | 377777777777 {00 000000000000
1 E 00002 |-300 {000 0 {00006 430000000006 | 377777777777 000000000000  1&l1@
E L(1) {00002 |-300 000 0 {00006 377777777777 | 20100000000 1 000000000000 1 %10 o
L(1) L(2) {00002 |-300 [000 0 ,00006 377777777777 | 201000000000 [11 000000000000 3 &10
L(2) 00002 {-300 00 0 100002 | 377777777777 | 377777777272 {00 000000000000 3 &10
I 1 00003 1020 00O 0 j00000 002000000000 | 377777777777 |00 344000000000
I E 00002 1500 [000 0 {00005 | 050000000005 | 377777777777 |00 | 344000000000
E 1 00002 {500 000 0 100001 377777777777 { 377777777777 344000000000
1 E 00002 +300 000 0 {00006 | 430000000006 17777777777 |00 344000000000




Floating Subtract (FSB)

CONSOLE INDICATORS

Location

Switches Inst Address | Octal Equiv
00000 CLA 00004 050000 000004
00001 FSB 00005 030200 000005
00002 TRA 00000 002000 000000
00003

00004 Pattern 606065 443210
00005 Pattern 600012 334567
00006

Location

Switches Inst Address | Octal Equiv
00000 LDQ 00004 056000 000004
00001 CLA 00005 050000 000005
00002 UFS 00006 430200 000006
00003 TRA 00000 002000 000000
00004 Pattern 777777 777777
00005 Pattern 200012 334567
00006 Pattern 206065 443210

s /2 S & &
S \é(l LI;\\Q- ’\\o 5 éy&ff Q\Y Ot)\ OQ
s/ 8 )R] S fe &/ St SP LY £ N
&) E )5/ EfaSSe) § ) B Y Ly 8} 5
« G N (& A4 o o d 2 B\
L E 00001 +500 { 000 00004 050000000004 000000000000 00j 000000000000
E I 00001 +500 000 00001 606065443210 606065443210 00| 000000000000
1 E 00002 +302 000 00005 030200000005 606065443210 00| 000000000000 1&10
E L(1) [00002 +302 000 00005 606065443210 372012334567 11] 000000000000 1&10 -
L(1) L1(2) {00002 +302iy 003 00005 606065443210 372001233456 11| 000700000000 2&10
L2yl 143) 0000z | +302 | 000 00005 | 606065443210 | 372000123345 | 11| 000670000000 4810
L(3) 1.(4) 100002 +302 000 00005 606065443210 6066700000005y 00! 000670000000 5 & 10
L(4) L(5) 100002 +302 377 00005 606110000000 606152637504 00 206220000000 6 & 10
sy | 1 00002 | +302 | 375 00002_| 606110000000 | 603653176421 | 00| 206100000000 6 & 10
L b 00003 +020 000 00000 002000000000 603653176421 00| 550100000000
I E 00001 +500 000 00004 050000000004 603653176421 00| 550100000000
E I 00001 | +500 | 000 00001 | 606065443210 | 606065443210 | 00| 550100000000
1 E__ |ooooz | +302 | 000 00005 | 030200000005 | 506065443210 | 00| 550100000000 1&10
Unnormalized Floating Subtract (ITFS)
CONSOLE INDICATORS
s /s 9 & &
S § ‘-l’\\Q' (>\0 ) v(:'j,‘s_ SY O'\q\ Oo
S8/ s JEE) £/ &) 858 ) 5F &) &F &
§/c [0/ )3/ 2 CEg Yo LT Se &
E 00001 +560 000 00004 056000000004 000000000000 00] 000000000000
E 1 00001 +560 | 000 00001 177777777777 000000000000 | 00} 777777777777
| I E 00002 +500 000 00005 | 050000000005 | 000000000000 00| 777777777777
E 1 00002 | +500 ! 0001 0100002 | 200012334567 { 200012334567 } 00| 777777777777
L E 00003 =302 | 00Q 00006 430200000006 200012334567 00} 777777777777 1 & 10
E 1L(1) |00003 -302 | 006 00006 606065443210 200012334567 | 00| 000000000000 1 & 10
L(1) 1.(2) {00003 -302 | 001 00006 606065443210 200000246713 00{ 000560000000 2 & 10
L(2) 1(3) {00003 -302 000 00006 606065443210 200000123345 | 00| 000670000000 4 & 10
L(3) L1(4) |00003 -302 000 00006 606065443210 606670000000 00| 000670000000 5 & 10
L(4) I 00003 -302 000 00003 606110000000 606065317642 004§ 206110000000 5 & 10
I I 00004 +020 | 000 00000 002000000000 | 606065317642 00| 553110000000
I E 00001 +560 | 000 00004 056000000004 606065317642 | 00] 553100000000
E 1 00001 4560 000 00001 177777777777 606065317642 00§ 777777777777
1 E +500 | 000 00005 | 050000000005 | 606065317642 00] 777777777777




Floating Multiply (FMP +0260)

OBJECTIVES: 7
Multiplies the contents of the specified memory location by the contents - NORMALIZE END
of the MQ register. The most significant part of the product appears in the OPERATION
accumulator, and the least significant part appears in the MQ register.
\ The product of two normalized numbers is in normalized form. If either
. k‘l N number is not normalized, the product may or may not be in normalized AC(9) =07
AR form. .
G e
% Mt ’;{‘,“" Unnormalized Floating Multiply (UFM -0260)
W N Multiplies the contents of the specified memory location by the contents YES
!\{5‘.; o ;;.\_/ of the MQ register. The result is not normalized. PR () MINUS?
A N _—j OBJECTIVES: ( E TIME )
1. ZERO TEST MULTIPLIER IF AC FR IS CLEARED
2. ASSIGN PRODUCT SIGN_
1 TIME ig g'] )‘ ;35 TO R 3. ENSURE NORMAL ZERO PRODUCT IF UFM ZE;(E':') TOR
WITH NORM, R
POD 26 02.12.01.1 (4C, 4F) H NORMALIZED ZERO MULTIPLICAND 02.20.07.1 (4A)
l l 02.20.20.1 (1C)
SR (1-35) TO AD I ] S
E TIME E4(D2) S
02.20.62.1 (5F) AC(Q-8) TO AD 1'STO AD (Q-8) ' ! ]/

A4 (D2) A4 (D2)
02.20,60.1 (5E) +402.20.66.1 (5€) -

e

1

33TO SC
E4(DV)* .
02.20.72.1 (3G) L e

AD (Q-35) TO AC SIGN
£5 (D1) * SET MQ

v EEE MINUS E7 (D* 1YES¢ Ac (1-35)=0 2 Yo

AD(Q-8) TO AC
A5(D1)*
02.20.64.1 (1)

SHIFT AC(9-35) o
MQ(9-35) LEFT 1
A5 (DI)*

02.20.20.1 (3G)
. 02.20.63.1 (38) 02.20.70.1 (2F) ’ 1.
I LA P f.'f’-“}':a'-. . .
: L TIME l
SR (S) 0 MQ (S)
ALIKE ? - END OP
==EnA45(00)
SET AC (S) MINUS SET AC (5) PLUS ! AD (9-35) TO AC (gé 24?&29; 1tF)
gg(z"o‘); - 55(2'3‘)' RESET £7 (D1) * ~
.20.70.1 (4E) 02.20.70.1 (4D) 02.20.63.1 (48)
OBJECTIVE(I TIME)  ASSIGN MQ SIGN
l ° T AND CHARACTERISTIC
(reny 1
MQ (1-8) TO SR OBJECTIVES:STEP 1 (358 SR (9-35) TO AD AC (9-35) TO AD SET PR SIGN| (eg | TIME OF NEXT
Al (D1)* ) 1. MULTIPLY TN EB (D MPY CYCLE) E8 (D MPY CYCLE) pPLUS L3(D) Wt INSTRUCTION
02.20.64.1 (31 2, CHARACTERISTIC Ci MPUTATION 02.20.20.0 (SD) 02.20.201 3D) 02‘04.00.,(5@

| s

. PO . et No / PR(S) PLUS
SR (1-8) TO AD AC(@-8TOAD| .. . B e - i . . AC (9).35)0o
'x\ A2 (D2) A2 (DZ) HEE .- o t H : iy 2 f -
02.20.62.1 (5B 02.20.60.1 (5C) | ¥+ Lo e EAR LAY
S v LR
YES SC=0? NO A R R P
* NOTE I 1 )

AD (Q-8) TO AC s HOT 1 TO AD 8 AC (Q-8) TO AD '2 537;3 6’3‘0 @Q.p,1, AD(Q-8) TO AC

A3 (D1)* ES NO MQ (35) = 12 10 (D2) 10 (D2) 10 (02) 13 (D1)*

02.20.64.1 (3G) 02.10.20.1 (38) 02.20.66.1 (5C) 02.20.60.1 (4H) 02 ok 1 (50) 02.20.64.1 (4F)

AC (Q-8) TO AD 1's TO AD(Q, o ] =7
A4 (D2) P &l) A4(D2) : 725 / g
- b5 g N
02.20.60.1 (4D) 02.20.66,1 (5F) “ i - )
\ SET RIGHT SHIFTED {
| T SUM IN AC'(10-35) BRING UP MPY REDUCE SC X 1 ) AD (1-8) TOMQ AC (5) TO MQ (5)
\“M ! AND MQ(9) . AD RT2 02,12.38.1 i 11 (D)* 1 (@N*
/ 02.15.25 02.10.21.1 4 02.20.63.1 (4H) 02.20.70.1 (41)
AD (Q-8) TO AC s 5 r b

A5 (D1)* Sk
02,20.64.1 (5H)

SET RIGHT l
CONDITION AD(9-35) | SHIFTED AC

P MPY
DROP 8 AD RT i

L | 1o Ac(10-3saNDMaE 9-35) TO (10-35 RESET FP1 TGR
02.10.21.1 ] TRANSFER LINES G 1O (10 A3 (O1)
02.12.21.1 4 02.20.07.1 (4D)
l | T
ET R
REDUCE SC X 1 ,SV‘CTQ (g'GHT S;gf?w B
02.12.38.1 TO MQ (10-35) T ((insTRuCTION cowu.srs)
T 02.12.27.1 T
L

*

FIRST CELL DRIVER FOLLOWING THE INDICATED
TIMING LEVEL SETS THE RECEIVING REGISTER,

SET RIGHT SHIFTED

MQ
(9-34) TO MQ (10-35)
02.12.27.1 ’

NOTE:
THIS BLOCK IS INTERROGATED WITH CONSECUTIVE
CELL DRIVER OUTPUT PULSES BEGINNING WITH THE
PULSE THAT GENERATES THE FIRST L3 LEVEL

FIGURE 10. FMP, UFM
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Location

Switches Inst Tag Address | Octal Equiv
00000 CLA 00005 050000 000005
00001 LDQ 00005 056000 000006
00002 UFM 00006 426000 000006
00003 TRA 00000 002000 000000
00004

00005 Pattern 200000 777777
00006 Pattern 200000 777777

Unnormalized Floating Multiply (IIEM)

CONSOLE INDICATORS

Location
Switches Inst Tag | Address | Octal Equiv
00000 CLA 00005 050000 000005
00001 LDQ 00005 056000 000005
00002 FMP 00006 026000 000006
00003 TRA 00000 002000 000000
00004
00005 Pattern 611777 777777
00006 Pattern 600777 777777
Floating Multiply (FM®)
CONSOLE INDICATORS
o
Q
NV
X & L [e)
O & & NS
w /S $ & & IS L/ &/ s
< N 9 & Q N &S &/G
8/ [Ss/) &/ & o & SN Q5 8 s /3/6/S/s s ) SS
&/ G I & & SE5 S & & N F& /9 S E/E/S)E
So/ & /&5 /) & /LS 5 NN Gy o~ S §E S8/ /)5 5/ /L
o) & )88 ) £ /3oL 8 SEs R Y T & SE )8/ S/S/ /8 )S//
Iy 9 SS S /o8/F/ < o K3 T N < & SO/ </S/o)/ ) o )&
I E 00001 |{+500 000 (O 00005 050000000005 000000000000 00 |000000000000
E I 00001 |+500 000 {0 00001 [611777777777 611777777777 00 000000000000
1 E 00002 {4560 000 |0 | 00005 056000000005 611777777777 | 00 |000000000000
I 00002 |+560 000 |0 00002 |6117777777177 611777777777 00 [611777777777 -
I E 003 |+260 000 o | 00006 [026000000006 611777777777 |00 |611777777777 & 10
E (1) 00003 [+260 033 |0 00006 |600777777777 200000900000 00 |211777777777 & 10
L(1) | 142) | 00003 |+260 [030 {0 | 00006 {611777777777 |211677777777 |00 |211177777777 & 10 1
1.(2) L(3) 00003 [+260 025 |0 00006 611777777777 211767777777 00 [211077777777 & 10 1
1.(3) 1.(4) 00003 [+260 022 |0 00006 [611777777777 211776777777 00 1211001777777 & 10 1
1.(4) L(5) 00003 14260 017 10 00006_1611777777777 211777577777 00 1211000177777 & 10 1
1(5) L(6) 00003 [+260 014 |0 00006 1611777777771 211777767777 00 1211000017777 & 10 1
L(6) L(7) 100003 |+260 011 |0 00006 611777777777 211777776777 100 1211000001777 & 10 1
1(7) | 148) 100003 |+260 |006 o | 00006 1611777777777 |211777777677 100 {211000000177 & 10 i
1(8) L(9) 00003 |+260 003 |0 00006 611777777777 211777771767 00 1211000000017 & 10 1
L(9) L(10) | 00003 [+260 000 |O 00006 611777777777 211777777776 00 1211000000001 & 10 1
1L(10) | I 00003 |+260 000 |0 00003 611777777777 211777777776 00. 1211000000001 & 10 1
I I 00004 {4020 000 [0 00000 002000000000 211777777776 00 156000000001
1 E 00001 [+500 000 |0 00005 [050000000005 2117777777176 00 [156000000001
E ‘ 1 00001 {4500 000 |0 00001 (611777777777 611777777777 00 {156000000001
I |
1 E 00002 |+560 000 |0 00005 _[056000000005 6117777771711 00 |156000000001

&
&
/ INWA
N / & <
s /s 0 & & o/
9 5 < &/&/C £
& X ) & X Q N Ay v
o/ S fSs /) & S £& S, o Q s /2/8/3/x /5 N
« & ~ S& $ S S E o SRR Y & o x& /3/9 &/&/ /&
~3S “ & L IS & O LH D0 K A AN N ) E/E/&E )&
$e) G /E5) &S s /) 5L ¥ By 8F S EF [/ SIS/ /S5 /5 fe
. N G

VA VIAANAL © e Yo A © N S¢S/ S/ o)) 0 )R
I E 00001 | +500 | 000 00005 | 050000000005 | 000000000000 | 00 | 000000000000

E 1 00001 +500 | 000 00001 | 200000777777 _| 200000777777 | 00 | 000000000000

1 E 00002] +560 | 000 00006 | 056000000006 | 200000777777 | 00 | 000000000000

E |1 00002 ] +560 | 000 00002 | 200000777777 _| 200000777777 | 00 | 200000777777

L E 00003 -260 | 000 00006 | 426000000006 | 200000777777 | 00 | 200000777777 | 1 & 10

E 101y | 00003 -260 | 033 00006 | 200000777777_| 200000000000 | 00 | 200000777777 | 1 & 10

L) | 1(2) | 00003 -260 | 030 00006 | 200000777777 | 200000677777 | 00 | 200100077777 | 2 & 10

L(2) L(3) 00003 | -260 025 00006 | 200000777777 200000767777 00 [ 200010007777 2 & 10

L(3) | L(4) | 00003]-260 | 022 00006 | 200000777777 _| 200000776777 | 0C | 200001000777 | 2 & 10

L(4) | 1(5) | 00003| -260 | 017 00006 | 200000777777 | 200000777677 | 00 | 200000100077 | 2 & 10

L(5) | 1(6) | 00003|-260 | 014 00006 | 200000777777_| 200000777767 | 00 | 200000010007 | 2 & 10

16) | 147 | 00003 -260 | 011 00006 | 200000777777 | 200000777776 | 00 | 200000001000 | 2 & 10

147) | 148) | 00003 -260 | 003 00006 | 200000777777 | 200000007777 | 00 | 200760000010 | 2 & 10

18y [T 00003 { -260 000 00003 } 200000777777 200000000777 00 ] 200776000001 2. & 10

1 L 00004 | +020 | 000 00000 | 002000000000 | 200000000777 | 00 | 145776000001
1 E 00001 | +0500| 000 00005 | 050000000005 | 200000000777 | 00 | 145776000001

E 1 00001 | +0500| 000 00001 | 200000777777 | 200000777777 | 00 | 145776000001

I E 00002 | +560 | 000 00006 | 056000000006 | 200000777777 | 00 | 145776000001
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Floating Divide or Proceed (FDP +0241)

Divides the contents of the accumulator (cliviclend)w by the contents of the
specified memory location (divisor). The quotient appears in the MQ
register, and the remainder appears in the accumuhator. If the dividend

fraction is greater than or equal to twice that of the divisor fraction, or N

if the divisor fractionis 0, divisiondoesnot occur and the computer takes the next N ﬁ}' ~
instruction in sequence. The quotient is in normal form if both the dividend ~ . 2 e

and the divisor are in normal form. The sign of the MQ is the algebraic 4‘7-/“/5 N b

sign of the quotient. If the dividend fraction is 0, the contents of the \ % d M (£
accumulator (Q, P, 1-35) are cleared and the sign is set plus. e R4

OBJECTIVE: RESET MQ REGISTER :
PREPARE FOR DIVIDE CHECK TEST ;Q/\‘\

I TIME
PRI OP 24

(? OBJECTIVES:
AC (Q-35) TO AD
A0 gz)
02.20.61.1 (5A) | .
fad
RESET 9. CARRY
AD (Q-ZS) TO AC TOR
Al (D1) AT (DY)
02.20.63.1 (30) 02,20.30.1 (IF)

.

‘

o
N {/ Q\Y‘ J I l
N L st
i AC (9-35) TO AD SR (9-35) TO AD REDUCE SC X 1
RN <. A2 (D2) A2 (D2) 322 (;1)3*‘ 1650)
g, e X1 02.20.60.1 (58) 02.20.62.1 (3E) .20.31.
> . 13 6 - -
v e il :
' RESET MQ SHIFT AC (9-35) & _ (DIVIDEND > (DIVIDEND <
(s, 1-35) MQ (9-35) RIGHTT] (. - > o e DIVISOR) =  no YES DIVISOR)
El (D1) E2D1)* N ' 9 CARRY?
02.20.30.1 (2A) 02.20.11.1 (5E)  —
{ AC(Q-8) TO AD MQ() TO AC(35) SHIFT AC (9-35)8
‘,\ V) 1 rc(> A)D ® A4 (O MQ(9-35) LEFT 1
- A4 (D2 A4 (D1)*
SB(5-35) TO SR ) |26 02.20.31.1 (54) 02.20.20.1 (3H)
-
.

,
3BTOS
o AD (Q-8) TO AC
E4 (D1) A5 (D1)*
02,20,72.1 (3G}
(3G) | |\ . 02,20.64.1 (58)
f W
N J R l
L TIME © l o ]
k]
- —— — — — —— . s s | s e e s e e —_—— ——
OBJECTIVES: SETTC 3
I I STEP 1 (TCI) , -~ ok, A5 (D1)
R 1. CHECK FOR LEGAL DIVIDE = 02.20.00.1 (3H)
517 JAC(9-35 TO AD SR (9-35TO AD 2. DIVIDEND ZERO TEST as :}/ﬁ [
s a1 A0(D2) A0 (D2) 3. OBTAIN CHARACTERISTIC DIFFERENCE ¢> L. <7 l
- |02.20.61.1 (50) 02.20,62.1(2D) IN-COMPLEMERTRORM (| ¢ S5 “44-
“ : RN )
. | i %__;/‘%:/\\(V — — — — e —— — — a—
. = g OBJECTIVE: TC13 OBJECTIVES:
i REMAINDER OF !
g DIVIDE CYCLE TC13 AND TC15:
1. 200 PLUS CHARACTER
> NO JSRAND AC N YES DIFFERENCE TO MQ
DIVIDEND 2 SIGNS ALIKE?, . !
) TWICE THE /
! DIVISOR AC(9-35) TO AD SR (9-35) TO AD 2, OBTAIN ORIGINAL
> ALL DVD CYCLE ALL DVD CYCLE CHARACTERISTIC
1 02.20,60.1 (4A 02.20.62, (3D) DIVIDEND
SET MQ () MINUS] SET MQ (5) PLUS (e (D) OF DIVIDEN
A1 (D1)* A1 D)*
I | 02.20.70.1 (4E) 02.20.70.1 (4G) e
SET DVD-CHK SHIFT AC (9-35) & coy .
TGR MQ (9-35) LEFT1 1 AD 9 CARRY? "
A2 DI)* A2 (D1)* \f
02.20.20.1 (21)

02.20.30,1 (2C)

|

AC (9-35) =02

AC (Q-8) TO AD
A4 (D2)
12.20.61.1 (5G)

SR (1-8) TO AD
A4 (D2)
02,20.62.1 (3A)

AD (Q-35) TO AC]
A3 (D1)*
02.20,63.1 (3)

SET AC(S) PLUS
A3 (D1)*
02,20.70.1 (5D)

1

AD (9-35) TO AC 1 TO MQ (35)
Al (D1) & A4 (D1)* Al (D1) & A4 (D1)*
02.20.63.1 (3G) 02.20.31.1 (28)

AC 9 OVERFLOW ?

YES SC=07?

SETTC 2 ﬁ? Qﬁ§) TO AC
A5 (D1)
02.20.00.1 (4B) 02.50.64.] (4E)

*FIRST CELL DRIVER PULSE FOLLOWING THE INDICATED TIMING
LEVEL SETS THE RECEIVING REGISTER.

FIGURE 11. FDP

28

NO

' 1

SHIFT MQ (9-35) &
AcI (9-:45?)J L(EFT % MQ (9) TO AC (35)
A2(D1) & A5(D1)* A2(D1) & A5(D1)*
02.20.20.1 (4G) 02.20.31.1 (4C, 4D

REDUCE SC X 1
A2 (D1) &A5(D1)*
02.20.31.1 (2F,2G

I By

.

2
OBTAIN TRUE CHARACTERISTIC DIFFERENCE
PERFORM 1ST OF 27 ;o DIVIDE CYCLE STEP%. ¢ N 2
4 duderd 4 Lk
{;imwnj AN ‘:z'm
oY i F,
U /
SETTC 5
A5 (D1)
02.20.01.1 (4G)

1 e - |

AC (Q-8) TO AD 1TO AD (1)
A0 (D2) A0 (D2)
02.20.60.1 (38) 02.20,66 (5A)

| U

AD (Q-8) TO
MQ(1-8) AI(D1)*
02.20.63.1 (5H)

AC (Q-8) TO AD SR (1-8) TO AD
A2 (D2) A2 (D2)
02.20.60.1 (3E) 02,20.62.1 (38)

AD (@-8) TO AC

*

A3 (D)
02.20.64.1(38)

.

I

A4 (D1)

RESET TC 5

02,20.01.1 (5G)

SETFP 1 TGR
A3 (D1)
02.20,07,1 (4C)




OBJECTIVES:
(I TIME)

1. ASSIGN RE-
MAINDER
CHARACTERISTIC

2. RECOMPLIMENT
FRACTION OF
ACCUMULATOR

END CP
02.20.09.1 (4G)

|

I TIME OF NEXT
INSTRUCTION

r

I

Location

Switches Inst Tag Address | Octal Equiv
00000 LDQ 00007 056000 000007
00001 CLA 00005 050000 000005
00002 FDP 00006 024100 000006
00003 TRA 00000 002000 000000
00004

00005 Pattern 173516 274051
00006 Pattern 176444 444445
00007 Live Reg 0000C0 000000

Floating Divide or Proceed (FDP)

CONSOLE INDICATORS

AC (Q-8) TO AD
10 (D2
02.20.60.1 (4C)

AC (9-35)TO AD
10 (D2)
02.20.61.1 (2B)

1'S TO AD (Q, P,
1,2, 3,&¢)

10 (D2)
02.20.66.1 (5D)

HOT | TO AD 8
10 D2
02.20.66.1 (21)

l

FP1 TGR SET?

AD (Q-35) TO AC
11 (D1)*
02.20.63.1 (3A)

|

INSTRUCTION
COMPLETE

* FIRST CELL DRIVER PULSE FOLLOWING THE INDICATED
TIMING LEVEL SETS THE RECEIVING REGISTER

g /s & s/ & £
Q \ég C\% ’\Q < (;/‘3 SY 3 Ot’\ Oo
SN &) SEe S LY £ N
o) /S £ J3oe) 8 S N g £F &

« 9] N 197 S N N Ad N2 ~
I E 00001 +560 [ 000 00007 056000000007
E I 00001 +560 | 000 00001 000000000000
1 E 00002 +500 | 000 00005 050000000005
E I 00002 +500 | 000 00002 173516274051 173516274051 00
1 E 00003 +241 000 00006 024100000006 173516274051 00 1&10
E 1. (1) {00003 +241| 033 00006 176444444445 173247136024 | 00| 000400000000 1&10
.1y 11,02y loo0o3 1241 033 00006 176444444445 002516274051 00{ 000000000000 2&10
L(2) | L (3) [00003 +241 032 00006 176444444445 | 376261503726 11/ 000000000000 3,5,10
L(3) | 1L (4) |00003 +241 030 00006 176444444445 174530641757 00 176000000004 3&10
1.(4) | L (5) |00003 +241 026 00006 176444444445 174654321011 00} 176000000022 3&10
L (5) | L (6) |00003 +241 024 00006 176444444445 174261504047 | 00| 176000000110 3&10
L (6) | L(7) |00003 +241 022 00006 176444444445 174560642463 | 00| 176000000444 3&10
L(7) { L (8) |00003 +241 020 00006 176444444445 174654323431 00| 176000002222 3&10
L(8) | L (9) {00003 +241 016 00006 176444444445 174261516147 | 00f 176000011110 3&10
L (9) | 1 (10)[00003 +241 014 00006 176444444445 174530713063 | 00| 176000044444 3&10
L (10)] L (11)] 00003 +241 012 00006 176444444445 174654565431 00| 176000222222 310
L(11)] 1.(12)1 00003 +241 010 00006 176444444445 174262726147 00{ 176001111110 3&10
L.(12)! 1, (13)/ 00003 | 424 00006 176444444445 174535753063 00] 176004444444 3&10
L {13} I.{14)! 00003 +241 ] 00 00006 176444444445 174700765431 00! 176022222222 3%10
L (14)| L (15) {00003 +241| 002 00006 176444444445 174403726147 | 00| 176111111110 3&10
L (15)] L (16) 100003 +241 000 00006 176444444445 174130641751 00| 176444444442 3&%10
L(16)|1 00003 +241 [ 000 00003 176444444445 174575306416 | 00| 176444444443 3&10
I 1 00004 +020 [ 000 00000 002000000060 141202471361 | 00] 176444444443
I E 00001 +560 [ 000 00007 056000000007 141202471361 | 00] 176444444443
E 1 00001 +560 000 00001 000000000000 141202471361 00{ 00000000000

E 00002 +500 Q0 00005 050000000005 141202471361 00 Bnnnnnnnnnnn




INVERT SR (5)

*

E5 (D§)
02,10.70.1 (4F)

|

| TIME
PRI OP 30

1ST E CYCLE

INSTRUCTICN?

DFAD

[ 1

Double-Precision Floating Add (DFAD +0301

Adds the double=precision number in the specified memory location and

the next higher location to the number in the accumulator and MQ registers.
The result is a normalized double=precision number with the major answer

in the accumulator and the minor in the MQ. The sign of the accumulator
and MQ is that of the algebraic sign.

Double-Precision Floating Subtract (DFSB +0303)

OBJECTIVE: STEP 10 (TC 10 & 2)

REGISTER SWAP OR REGISTER

SWAP AND INTERCHANGE FOR
MINOR ADD.

NO Q CARRY

NO

I

¢

The same as DFAD except that the sign of the double-precision number in
memory is inverted at the beginning of the operation.

MAJOR

FRACTION TO SR
E3 (D1)*
02.12.01.1

r

SR (9-35) TO SWR
E4 (DI1)*
02.30.60.1 (5A)

SR (1-8) TO AD
E4(D2)
02.30.64.1 (38)

AD (1-8) TO MQ
E5 (D1)*
02.30.65.1 (51)

T

2ND E CYCLE

AD (Q-8) TO AC

SR#¥ (9-35) TO AD

A0 (D1)* A0 (D2) .
02,30.61.1 (3C) 02.30.64.1 40 |4
"
S ("——l‘————'
NS
~ @‘{ AD (9-35) TO AC
e

02.30.62.1 (4F) ©

o

AC (9-35) TO SR
Al (D1)*
02.30.67.1 (4G)

SR (9-35) TO SWR

02.30.60.1 (5D)

e A2 (D1)*

SWR TO SR

02.30.60.1 (5H)

— 1

T o o I

AC (S) TO SR (5)

A3 (D1)*

02.30.70.1 (3A)

SR (9-35) TO AD
A3 (D2)
02.30.64.1 (5G)

SR(S) TO AC (9)
A3 (D)*
02.30.70.1 (38)

MINOR
FRACTION TO SR
3 (DI)*
02.12.01.1

INHIBIT
SB(5) To SR(S)

)y

1

SWR TO SR
£4 (D1)* .
02.30.60.1 (5A4) |

SR (9-35) TO SWR
E4 (D1)*
02.30.60.1 (4E)

— 3

MQ (1-8) TO SR
£5 (D1)*
02.30.66.1 (4E)

B

.| Ap (9-35) TO AC
1 a4y~ A4 (D1)*
02.30.62.1 (5F)

AC (9-35) TO SR

02.30.67.1 (5F)

CHAR DIFF >100

FPITGR SET?  YNQ

WAS SRSAC?

YES Q CARRY

Q@ CAR TGR O

CHAR DIFF_< 100

OBJECTIVES:STEP 11 (TC 1 & 10)
1. PLACE LARGEST CHARACTERISTIC IN SR.

2. CHARACTER DIFFERENCE IN SC IF LESS THAN 100.

L TIME

4

1

1

MQ (9-35) TO SR RESET MQ AD (Q-35) TO AC
A5 (D1)* A5 (D1)* A5 (D1)*
02.30.66.1 (58) 02.30.09.1 (5H) 02.30.61.1 (5H)

[
i

A5 (D1)*

SR (1-35) TO MQ
02.30.65.1 (4C)

MQ (9-35) TO SR
A5 (D)*
02.30.66.1 (58)

.

1

|

Al (DI)*
02.30.60.1 (48)

SR (9-35) TO SWR

SWR TO SR
Al (DI)*
02,30.60.1 (3)

<R (1-35) TO MQ
A2 (D1)*
02.30.65.1 (4D)

MQ (9-35) TO SR
A2 (D1)*
02.30.66.1 (5A)

L—T'__J

SR (9-35) TO AD
A3 (D2)*
02.30.64.1 (3F)

——

AD (9-35) TO AC

AC (9-35) TO SR

A4 (D1)* ) A4 (DT)*
02.30.62.1 (5D) 02.30.67.1 (5G)
SR (1-35) TO MQ MQ (9-35) TO SR
A5 (D1)* A5 (D1)*
02.30.65.1 (5D) 02.30.66.1 (4A)

—

YES

SR(S)@AC(S) \NO (sus)

ALIKE? / T

SR (1-8) TO AD
A0 (D3)
02.30.64.1 (5A)

AC (Q-8) TO AD
A0 (D3)

02.30.63.1 (4E)

1TO AD (8)
A0 (D3)

SET TC5
A5 (D2)

02.20.05.1

02.30.68 (4C)

[

)

(SR AC)

02.30.68.1 (5C)

/ A3 (D2)
K 02.30.63.1 (5E)
e

AD (Q-8) TO AC AC (1-8) TO SR AD (Q-35) TO AC RESET MQ
A2 (DI)* A2 (D1)* A2 (DI)* A2 (D1)*
02.30.61.1 (4D) 02.30.67.1 (4A) 02.30.61.1 (5F) 02.30.09.1 (5F)
J T T
1 ~1 —
AC (Q-8) TO AD HOT 1 TO AD (8) | ikt ] [
A3(02) SET TC2 TGR

SET FP1 TGR
A4 (D1)

02.20.08.1 (5A)

!

LR

s B

?“\ : ?\gf\x'” % i ]
doy ©NF

AD (1-8) TO SC
A4 (D1)*

.

FIGURE 12. DFAD,DFSB

30

A5 (D2)

02.20.04.1 (5A)

02.30.69.1 (58) |

* FIRST CELL DRIVER PULSE FOLLOWING
THE INDICATED TIMING LEVEL SETS
THE RECEIVING REGISTER .,

seT TC1 (TC RESET)| | SET TC20
A5 (D2) A5 (D2)
02.20.05.1 (5E) 02.20.03.1

l OBJECTIVES:STEP 14 (TC 10 & 4)
1. EQUALIZE FRACTICNS

YES ’ NO
SC=0?
A\

SET 7C4

A5 (D2)
02.20104.1 (3F)

(5€) i——
—J

i

|

s

'

2. SIGN DETERMINATICN (ADD
OR SUBTRACT)
SET TC5
A5 (D2)
I 02.20.05.1 (58)
|

@

r |
INHIBIT AC (35) | {SHIFT MQ (35) TO f;‘_'s’;,’;fei?“ <
TO MQ (9) AC(OYCLOCKRATER | 3" ek RaTE
02.30.11.1 24 | o2.30u1.1 (A) 02.30.11.1 (18)

1D ]
REDUCE SC X 1
CLOCK RATE
YES/SR ()@ AC(S) \ NO. -
\\ ALIKE? / ]
‘SE} 7C20 RESET TC (SET TC1)
A5 (D2) A5 (D2)

02.20.03.1 (5F)

02.20.05.1 (4E)

Y




N

SR (9-35) TO AD
A0 (D2)
02.30.64.1 (4G)

AC (9-35) TO AD
A0 (D2)
02.30.63.1 (4A)

AD (9-35) TO AC
AT (DI)*
02.30.62.1 (4D)

RESET FP1 TGR
A1 (D)
02.20.08.1 (3€)

OBJECTIVES:STEP 15 (TC 10 & 5)
1. MINOR ADD OBJECTIVES:STEP 21 (TC 20 & 1)

2. SWAPFOR MAJOR ADD 1. MINOR SUBTRACT.

2. SWAPFOR MAJOR SUBTRACT.

NO /' gcamrye YR < .
SET FP2 TGR SET
A2 (D1) 9 CARRY
02,20.06.1 (4A) T&R
|
SWR TO SR
A2 (D1)*
02.20.60.1 (51)
|
SR (9-35) TO AD
A3 (D2)
02.30.64.1 (51)
py . )
[ h ]
AD (9-35) TO AC AC (9-35) TO SR RESET 9 CARRY
A4 (D1)* A4 (D1)* TGR A4 (D1)
02.30.62.1 (58) 02.30.67.1 (5F) 02.20.08.1 (4G)
L . ]
[ ]
SR (1-35) TO MQ SET TC6 MQ (9-35) TO SR
A5 (D1)* A5 (D1) A5 (D1)*
02.30.65.1 (5€) 02.20.05.1 (4C) 02.30.65.1 (4B)

SR (1-35) TO AD
Al (D2)
02.30.64.1 (5C)

AC (9-35) TO AD
Al (D2)
02.30.63.1 (5A)

FP2 TGR SET?

OBJECTIVE: STEP 16 (TC 10 & 6)
MAJOR ADD

@

_1

AC (9-35) TO AD SR (1-35) TO AD HOT 1 TO AD (35)
A0 (D2) A0 (D2) A0 (D2)
02.30.63.1 (51) 02.30.64.1 (4C) 02.30.68.1 (31)
SR (9-35) TO SWR AD (Q-35) TO AC SWRTO SR

A1 (D1)* Al (D1)* Al (D1)*
02.30.60.1 (58) 02.30.61.1 (5E) 02.30.60.1 (5E)

.

SR (1-35) TO MQ
A2 (D1)*

02.30.65.1 (4D)

MQ (9-35) TO SR
A2 (D1)*
02.30.66.1 (5A)

9 CARRY?

-

SET FP2 TGR
A4 (D1)
02.20.06.1 (58)

SR (9-35) TO AD
A3 (D2)
02.30.64.1 (3F)

ﬁl

{

|

AD (9-35) TO AC
A4 (D1)*
02.30.62.1 (5D)

AC (9-35) TO SR
A4 (D1)*
02.30.67.1 (5G)

RESET 9 CARRY TGR
A5 (D1)
02.20.08.1 (4H)

SET TC2 SR (1-35) TO MQ MQ (9-35) TO SR

A5 (D2) A5 (D1)* A5 (DI)*

02.20.04.1 (4B) 02.30.65.1 (5D) 02.30.66.1 (4A)
| |

OBJECTIVE: STEP 22 (TC 20 & 2)
MAJOR SUBTRACT

HOT 1 TO AD (35)
Al (D2)
02.30.68.1 (5D)
AD (Q-35) TO AC
A2 (DT)* . i
02.30.61.1 (4) | 7~ 3 o
NO 'YES o
» -
9 CARRY? >

1

AC (9-35) TO AD
Al (D2)

02.30.63.1 (5H)

SR (1-35) TO AD
Al(D2)
02.30.64.1 (48)

SHIFT AC (9-35) &
MQ (9-35) RIGHT
A3 (D1)*
02.30.69.1 (4F)

1TO AC (9)
A3 (D1)*
02.30.68.1 (5A)

S AC (9) =0?
| 1 A\
SET TC6 SET TC20
A5 (D2) A5 (D2)
02.20.05.1 (38) 02.20.03,1 (5D)

AC (9-35) = 0e

YES

MQ (9-35) = 0?

]

A4 (D1)*

[AD (@-35) TO AC
(ACC RESET)

02,30.61.1 (4H)

o

_END OP
02.30,09.1
(3A + 4A)

FP2 TGR SET?

HOT 1 TG AD (35)
Al (D2)
02.30.68.1 (5H)

]

| [

AD(Q-35)TO AC
A2 (DI)*
02.30.61.1 (51)

[

T

MQ (9-35) TO SR
A3 (DI)*
02.30.66.1 (3D)

RESET FP1 TGR
A3 (D1)*
02.20.06.1 (4F)

RESET FP2 TGR
A3(D1)
02.20.08.1 (2E)

[

ACYSR NO [T\ YES se>Ac
/
SET FP2 TGR - NO /'AC (9-35) = 0w
A4 (D1) f 1 \ MQ (9-35)=0?
SR (5) TO AC (S) AD (9-35) TO AC
A4 (D1)* (ACC RESET)
RESET TC2 02.30.70.1 (4B) A5 (D1)*
02.20.04.1 (4F) 02.30.61.1 (2
SET TC4 [Tser e END OP
02.20.04.1 (4F) 02.20.05.1 (5G) 02.30.09
{ (28 +24)

®

SR (9-35) TO AD
A0 (D2)
02.30.64.1 (3])

.

[

AC (9-35) TO SR
AT (D1)*
02.30.67.1 (51)

—®—

|

AD (9-35) TC AC
Al (DI)*
02.30.62.1 (3F)

RESET FP2 TGR
A2 (D)
02.20.06.1 (4G)

[

AC (9-35) TO AD
A2 (D2)
02.30. 63.1 (4H)

HOT 1 TO AD (35)
A2 (D2)
02.30.68.1 (4E)

|

AD (9-35) TO AC

OBJECTIVE: STEP 24 (TC 20 & 4)
2 COMPLEMENT CORRECTION

A3 (D1)*
02.30.62.1 (4A)
NOZ o carrv? L2 I
SET FP2 TGR
A4 (D)
02.20.06.1 (5D)
SR (9-35) TO AD
A4 (D2)
02.30.64.1 (51)
AD (9-35) TO AC AC (9-35) TO SR SET 1C5
A5 (D1)* A5 (D1)* A5 (DI1)
02.30.62.1 (5H) 02.30.67.1 (5H) 02.20.05.1 (4A)
OBJECTIVE: STEP 25 (TC 20 & 5)
COMPLETE 2 COMPLEMENT
CORRECTION
AC (9-35) TO AD / \
A2 (D2) NO Fpp TR SET? YES
02.30.63.1 (3]) \ / ]
HOT 1 TO AD (35)
A2 (D2)
02.30.68.1 (4F)
AD (9-35) TC AC
A3 (D1)*
02.30.62.1 (31)
SR (1-35) TO MQ
A4 (D1)*
02.30.65.1 (56)
N YES
Ol aco=02 l
SET TC6
A5 (D1)
02.20.05.1 (5H).
END OP
02.30,09.1
(48)




OBJECTIVES:STEP 26 (TC 20 & 6) = -
NORMALIZE FRACTIONS = 3
< <<
2 2
5 S s =
.A«/ z E
=] =}
. NO YES 5 3
~ AC9 =07 2 N = z
- T /IIIL 3 = < =3 3 s
s . P v R 2l 5
[ ? _ 2 - =% : T
— 5T S > = g &8
< = v 2w % P t S v
SHIFT AC (9-35)e 1's TC AD < %o 1 E o
jyigges Mmﬂw STEP 5C CLOCK e @, SC TO AD (3-8) E s S TTE% E S8 o
A4 (D2) RATE Y CLOCK RATE E ~A S S e E: RS -
CLOCK RATE o121 (21 CLOCK RATE 5 " e il 3
02.20.60,1 (5F) 02.20.20.1 (2H) 02.20.12.1 (21) 0z, 2. 12, 1 (1) 02.20.12.1 (1H) E I9 >k Thhn 2 gs = —
T T T T 2o 3z IX s5** 2o = 2 R
- & E 2V o < ze = s 9 =
< 2 - < <5
e P Sz . < a o S = <
SHEPFPI TGR E 329 2 EES < S8
A3 (D1) - =3 = - a e
02.20.07.1 (4B) e LR . : 2 2 - H 5= <
el w w ~ b4 Ll {’a) A
S— < cxadz = : B © 3 - =2
- - e Z 8 = g =~ = & =
<~ — o 3 wi H < | ™~ — . e a < jor Q o
oA 3 Z] ©o¥ g o & ] v =m= 83 o w2 EN
= S a = <o o 3
02.20.54.1 (4D) < & 5 - i W S > < S 3oy ©® 5\ 2 & -
< = =z At =52 3 4 = =588 59 &
A P < b < < . = - =22 =
I 3 = > ] I 1 w = 4 5 WMUM.U./.MW@M.\ g =\
3 s 2 Z z 3 3 5% > PRI TN =
2 : 5 = =g oo
2le El I z = S 2 dle S 2 35 SRRgSgeS, v s 3
] z} ¢ . B Y5 o4 =% 2 m< S8 84S LTl lgly T | L
—_——— e _ i _© 4 sl =5 22 3 N SoQay iy Loo &2 z | VA E
[ - g = S ¥ o ~ = Q0 3 = T FAN~JY) (=] =
I TIME OF NEXT INSTRUCTION = - = : Sz g 2 xg o =2 < 2 F Ob A h e W, 582 sy 8 -
[ — Iy w 031%\ < [ o .M8 = _ _ ™ M\R P— [55) ) . o
2 — s = S SV 9 e g l8]g o |2 © - g <
: - a— N 8 £ % W (Y RS/ - § s e
L =3 e @ o feuc2r TA 355z 9 &% 29 I NI
N . . i - < uy = ~ = a =
= S ¢ e i P g < wn_mfAr 4 < L1 e L
T 2 s & 2 =g = sl ¥ lles S 3l Too, T P 11 ZEE Sa ¥
E 5 “~8¢ g & & tok o . gl 1 1%z % 8 11 2% 35
. ? - « E £ o < .I.O. H - B Oﬂ ST Z © I71% ~ wno = <=
. AC (9-35) = 0 s\, 3 S = S-S50 ovE 2T X o
N MQ (9-35) = 0? 71 <Usr w 3 *ﬁ = ~8 4 0 o858 4] < 1 1 \,. P 2
; . 2 o I S g o Zr e 2l | | 3
rstoAb(Q, pf ot B = > |5 a s 28 o4 .Trh g 11 kL =
0" [ Ap (@8 TOAC AC (Q-8) TO AD 1,2,3,6 88 < 2 % o g8z e RS < 5o '
c A0 (D1) A0 (D2) A . (D2) : g T 15} TSNS . 113 < 2 o 0
! 02,30.61.1 (3D). 02.20.60.1 (4F) 02.20.66.1 (58) o = W = & (Q ol 2 I =t 2 >
I = a = <« k3 2
« d g 3
+|||||_ = N W.ﬂﬂ 3 -— I _H i =t W
<|en = o A o — <|on 2
AD (1-8) TO MQ AD (1-8) TO MQ < = I T & 2 < z
A0 (D1)* Al (D1)* 2 Tz Wg< I
02.30.65.1 (5H) 02.20.63.1 (51) E] T & 1 | 2
) or 3 T
L _ 2 S z [ = ! E
2 =
_ i . .- o 3 =
AC (5) TO MQ (9) gl - 1o L1 8 3 o EJE = 2
wm_ww_ww_ 41 = M e _— < 2
20.70.1 (4H) L /] /= 2 | = <
< 2 JIE = I o 2 =
- T T = -
INSTRUCTION COMPLETE < = £z F s E] - -
< S N oy ol %
™ S = = 7 o =4 =
< X = 2 . rr__ oo i
E g% sl Z = 2
Z 4 2N = <
K] - 2

FIGURE 12. DFAD, DFSB
(CONTINUED)
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14

Ao|A1|A2|A2
02}.20}.64. 1)

AChy=5— 4D
U??%oft&fﬂ

FP TGR (0220} 07 1)

ADGIETHAC | (0p. 2.1

ARLY

T
(02,2070}, 1)

Acd-g| AD (02.20,60. 1)

TT®ADR.p -1[-2{3- 5+

1B
R

(2.2
Q9-33

.38.1))

2

END OP |(04.30.09.1
MAST|

MQ | (02.20.68.1

(02.20.05. 1, 0p.2p.0p. 1
g (02.30.13.1, 02.2p.T2.1

6th STEP|LAJE
;
1

95 G2.p0-12.)

301
—+
ACTMQ

pD
P-35

| BARLY-[AOD1
G

STEP $C |(02.
SH[FT(AC

sC—bA

A201

(9 CARRIY 5
AD,

AID1

1p

MASFER| I

FPINORMALIZ
11elpy;

STERS SC AND SHIFT LE
-

6th STEP[EARL

= 0]
—
j——

(oz.dp.dp. , ob.20.d1. )

LATE

ACo

Double Precision

Floating Add (DFAD)

CONSOLE INDICATORS

n

5th STEP

62.1)

> MQ  (02.30.65.]1)

ASD 1+

i

5T AQ (02.80.62.1)

.30.64.1

-3

-7

5th STEP EARL

ISR

R'gz-ﬁ-A 02.130.163.1)

©2.20.p6.01)
INb iR D POSS 35 (p2.30.58.J1)

FPe

™ AC (02

J—

4ty STEP | ATE
mes  ADly
IDFA-S| 26F * A4.5D

T
10

-

0-A502

T~

4th STEP [EARL

- AC9_3P_”§F 0243046741)

e |ADp_3]
DFA-S[25 LATE -

kP4 —]
AC 19

[R5 4D (03

FP NORMALIZE {Ad 9 £0-|A3D1

ASTER| L-|L LATH

20th [STEP EARLY
20th STEA LATE

.

Ao|A1|Az|A3|Ad|As|AolAI|A2{A3As|As| Ao|At|A2|A3|Ae|As|Ac(A | [A2[A3(A4[As|A0|Al|A2|A3[{As|AS|A0|Al [A2|A3|A4(A

2nid STEP| LATE
——

J——

MASTER L 1] EARL
241

lasb2

p—
—
!

A2D2-DFA-S p51- -

2nd STEP|EARLY]

DFJA-

20th| STEP AT
sR| (0R. 30.66. 1

nn

SR (0. 30,67, 1

bs 02| 30 sg| 1)
SR T35 ™ MQY (02, 30.63. 1)

L 64.1)]

DHA-S 24 LATE[ ]
9 CIARRY - [A4D 14—

TC |24
TC| 24|

20th |STEP HARLY
(02.130.63.1)
Q| (0p. 3. 6p.
sR| (0p.30.66. 1
9 Carfy TGR (Q2.20.07. 1)

(j02., [30.

SR{ (Q2.30.50. 1)

DKSH

Lt

35

A5D2 ]
TC|25

o

13t SYEP|LATE

AD
A
MQ 5135
—
—
P——
3 cdrryt
DFAA4S 22 Lgte t A4DT

14t STEP|EARLY] (02. 2. 00. 1
SRb_3— ™ AD |(0230.64.1)
AD 91357 ™ |A] (0R. 3D, 62,1

ACo

AD pos (35 [(02. 30.58. 1

DFA-S(22|Late: +—'
AD oLz AC (2. Fo_ 62.11)

S. (CARRY) AD POS
SRoTg5 T BWR (D2 B0. 0. [1)

SR1T%5
MRgI35

o
i

Sk 35 ™ AP (0230

AL ol35
AP Q-3
SWR

(92. 30.66. 1)
—% AD (02.[30./63./1)

P

. 30.6B. 1

P K AC (02.[30./51J1)

91357 SR| (O 3p. 67 1
AD oL 35T AC (P2.B0.52.11)

(2. 30.64. 1)

A5D2—

ARRY | IN

o

SRo_45 T™AD | (2. 30.44. 1)

)
ACq 3

D
Y |AD Pog 33 (02

A

——
—

EP EARLY

DFA-S|21 Late* <

STEP[LATE

1

=
Qd35 S

o.35T"{AD (42.30.43.))

SR1b5T A

4t S
4l

6

DFA-S[14/Late
9C 20°SRg £ |AGs- I

Ny

5D
A
CAl

T Repet-
FP inst——
(9 arty 1)

IINS

FP2 TGR (02.120./06.[1)

5

(9|carfy 4)

Location

Switches Inst Address | Octal Equiv
00000 LDQ 00005 056000 000005
00001 CLA 00004 050000 000004
00002 DFAD 00004 030100 000004
00003 TRA 00000 002000 000000
00004 Pattern 233012 345670
00005 Pattern 000654 321765
00006

Location

Switches | Inst Address | Octal Equiv
00000 CLA 00006 050000 000006
00001 LDQ 00004 056000 000004
00002 DFSB 00004 030300 000004
00003 TRA 00000 002000 000000
00004 Pattern 233123 456712
00005 Pattern 000543 210765
00006 Pattern 233543 210765

2

1¢ 21
TC| 24

oAt |A2|As|AdlAs|AdlA1] A2l As| Adl As| 0| A1 A2|As|A4|As|AclA 1 |A2|As|As|As|A0|AI [A2]|A3|As|As|AC|AI |A2|A3|A4|As|AC|A 1 |A2|A3|A4[As|AC|AI|A2|A3|A4|A5|AC| Al A2|As|Ae]As|AolA1|A2|As|AslAS

e 5 3 N
& O O% « & O (§v
o & N §é’ & & YQ@ §@ S ‘9\‘8\
o8/ & JES) & Je &/ SEP 5 Sy o+ >
c¥ ) & )SS) & fRoSe) § SEN gy Ly £ J
< [% S G A4 © o T & I\
I E 00001 | +560 | 000 00005 | 056000000005 | 000000000000 | 00 | 000000000000
E_|1 00001] +560 | 000 00001 | 000654321765 | 000000000000 | 00 | 000654321765
I E 000021] +500 | 000 00004 | 050000000004 | 000000000000 | 00 | 000454321765
E |1 00002 +500 | 000 00002 233012345670 | 233012345670 | 00 | 000454321765
I | E() | 00003 +301 | 000 00004 1 030100000004 | 233012345670 | 0o | 000654321765 | | & 10
E(1)] E(2) | 00003 ]| +301 | 000 00005 | 233012345670 | 233012345670 | 00 | 233654321765 | 1 & 10
E(2)] L(1) | 00003 ]+301 | 000 00005 | 233012345670 | 233012345670 | 00 | 233654321765 | 1 & 10
L(1)| L(2) | 00003 | +301 | 000 00005 | 233012345670 | 233012345670 | 00 | 233654321765 | 2 & 10
L(2)| L(3) | 00003 | +301 | 000 00005 | 233654321765 [ 233654321765 | 00 | 233012345670 | 5 & 10
L(3)| L(4) | 00003 | +301 | 000 00005 | 233012345670 | 233012345670 | 00 | 233530643752 | 6 & 10
L(4)] L(5) | 00003 |+301 | 000 00005 | 233012345670 |233024713561 | 00 | 233530643752 | 6 & 20
L(5)| L(6) | 00003 |+301 , 374 00005 | 233012345670 |233516273432 | 00 | 233615077240 | 6 & 20
|__L(6) I 00003 | +301 | 374 00003 |233012345670 [227516273432 | 00 |233615077240 | 6 & 20
1 1 00004 |+020 | 000 00000 | 002000000000 [227516273432 | 00 | 174615077240
1 E 00001 |+560 | 000 00005 056000000005 227516273432 | 00 |174615077240
E_|1I 00001 |+560 | 000 00001 000654321765 227516273432 | 00 000654321765
I E 00002 | +500 | 000 00004 050000000004 1227516273432 |00 [000654321765
Double Precision Floating Subtract (DESRB)
JV CONSOLE INDICATORS
/
E S s/ &
S § OQ & OQ% & > véc & S‘{\ S é’é\ >
o5/ & )8/ & )3/ R &g Yo Yo N
L E 00001 |+500 |000 00006 | 050000000006 | 000000000000 |00 |000000000000
E_|1 00001 |+500 000 00001 | 233543210765 | 233543210765 |00 [000000000000
1 |E 00002 [+560 |000 00004 | 056000000004 | 233543210765 |00 000000000000
E 11 00002 |+560 1000 00002 | 233123456712 | 233543210765]00 233123456712
I E(1) 100003 [+303 |000 00004 | 030300000004 | 233543210765]00 233123456712 |1 & 10
E()| E(2) 00003 |+303 |000 00005 | 633123456712 | 233543210765 |00 [233123456712 |1 & 10
E(2)| L(1) ]00003 |+303 |000 00005 | 633123456712 | 233543210765 |00 |233123456712 |1 & 10
L(1)]| L(2) 100003 |+303 |000 00005 | 633123456712 | 233543210765 |00 [233123456712 |2 & 10
L(2)] 1(3) |00003 |+303 000 00005 | 633543210765 | 233123456712 00 [233543210765 |1 & 20
L(3) | 14) 100003 [+303 1000 00005 | 633123456712 | 233543210765100 233417532053 [2 & 20
L(4) [ L(5) 100003 |+303 [000 00005 | 633417532053 | 233360245725 |00 233417532053 |4 & 20
L(B) | T(A) 00003 }+303 000 00005 633360245725 233360245725 100 1233417532053 5 & 20
eyl 00003 [+303 1000 00003 | 633360245725 | 233417532052 |00 233360245725 |5 & 20
1 1 00004 [+020_ {000 00000 | 002000000000 | 233417532052 |00 [200360245725
1 |E 00001 [+500 {000 00006 | 050000000006 | 233417532052 |00 [200360245725
E_|I 00001 [+500 |000 00001 | 233543210765 | 233543210765 [00 [200360245725
1 E 00002 |+560 1000 00004 | 056000000004 | 233543210765]00 1200360245725
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| TIME
PRI OP 26
OBJECTIVES: (E TIME) SR (9-35) TO AD OBJECTIVES:STEP 11 (TC 10 & 1)
1. ZERO TEST MULTIPLIER l 20 ((DZ) ) 1. zm;&cggg ?é AC AND
2. SAVE THE EFFECTIVE a1 (s RTQ.
ADDRESS 1ST E TIME T Double-Precision Floating Multiply (DFMP +0261) 02.30.64.1 (3H) = MULTIPLY, &=
3. SWAP FRACTION OF SR Multiplies the double=precision number in the specified memory location ‘ AN 2, SAVE FRACTION 'OF SR
WITH MQ FOR 2ND E W and location plus 1 by the number in the accumulator and MQ registers. ] AND RESET AC IN
TIME NO The result is a normalized double-precision number in the accumulator PREPARATION TO MULTIPLY,
4, CHARACTER SR TO MQ { S0 and MQ registers with an d algebraic sign. AD (9-35) TO AC AC (9-35) TO SR
MQ (9-35) =0? A1 (D1)* Al (DI)*
02.30.62.1 (4C) 02,30.67.1 (4E)
SET FPI TGR L ]
ELAZ (D) . f
02,20.08.1 (4B) SR (9-35) TO LR 2
| A2 (D1)
02.30.66.1 (4F)
MAJOR I
MULTIPLICAND
TO SR AC (9-35) TO SR ,
E3 (D1)* A3 (D1)* &
02.12.01.1 02,30.67.1 (5D)
L | ' - AD (9-35) TO AC
SR (9-35) TO SWR SR (1-8) TO AD 3370 SC A4 (D1)* (RESET)
E4 (D1)* E4 (D2) £4 (D1)* 02.30.62.1 GO}
02.30.60.1 (5A) 02.30.64.1 (38) 02.20.72.1 (3G)
'——+ MQ (9-35) =0 YES -
2 VA —& ]
MQ (9-35) TO SR SR (5) TO MQ (5) SR (1-35) TO MQ AD (1-8) TO MQ : — ~/. —
o o0 E5 O o2 (3%]);5 1(50 A5 (D2) A5 (D2) 'i@sfgz;c ]
02.30.66.1 (4C) 02.30.70.1 (2D) .50 85.1 (58) 02.30.65. o 00 ) ol 802
[ 3 3 ® T
MULTIPLY CYCLE
l ?_' (AXD + BXC + AXC) @
OBJECTIVES: (2ND E TIME) 2ND E TIME SR (9-35) TO AD AC (9-35) TO AD
I. ZERO TEST HIGH ORDER MULTIPLIER MPY CYCLE MPY CYCLE
AND MULTIPLICAND
2. ORIGINAL FRACTION OF MQ
BACK TO MQ AC (9-35
3. SWAP THE FRACTIONS OF THE MQ (9-35)
EFFECTIVE ADDRESS AND
EFFECTIVE ADDRESS + I, P
4. RESTORE SR CHARACTERISTIC .
5. DETERMINE PRODUCT SIGN FPI TGR il _ NO
SET? — AT MQ (35) = 17
02,20.08:+-4€)
SR (1-35) TO MQ SET FP1 TGR : B
E2%2 (D1)* 222 (D1) 4 ;
02.30,65.1 (5F) 02.20,08.1 (28) w4
] . D RT
MINOR INHIBIT
MULTIPLICAND | <=
oSt : sB(5) To SR(S) REDUCE SC X1
gg (1021)01 1 SET AC & MQ 02.12,38.1
AR 02.15.25.1
BRING UP
MPY AD RT SHIFT AC (9-35) o
| 1 : MQ (9-35) RIGHT
AC (5) TO SR (5) SR (9-35) TO SWR SWR TO SR . WITH AC 35 TO
E4 (D1)* E4 (D1)* E4 (D1)* L MQ () o,
02.30.70.1 (4A) 02.30.60.1 (5A) 02.30.60.1 (4F) 02,12.22.1
" CONDITION » -
l v ]~ AD(9-35) TO AC(10-35)
£ REDUCE SC X1 and MQ 9 TRANSFER “SHIFFAC (3-35)o .| .
N 02.12.38.1 LINES M@ 5-25) "@"/ /
MQ (1-8) TO SR wi : c/;f/ ‘;'// /
E5 (D1)* Ma oy 3
02.30.66.1 (4E) 02:12.27.4 /
DROP ’
MPY AD RT
SR (5) & MQ (5)
ALIKE?
SET AC (5) MINUS SET AC (S) PLUS ——
E5 (D1)* £5 (DI)* :
02.30.70.1 (4G) 02.30.70.1 (4H) YES °
| | (STEP 12, AXD)
°
T NO NOTE:
NO FPI TGR N THIS BLOCK IS INTERROGATED WITH CONSECUTIVE CELL DRIVER
* FIRST CELL DRIVER L TIME SET? (FROM STEP 15, BXC) OUTPUT PULSES BEGINNING WITH THE PULSE THAT GENERATES
PULSE FOLLOWING < I THE FIRST L3 LEVEL.
% FROM STEP T

THE INDICATED TIMING
LEVEL SETS THE
RECEIVING REGISTER

FIGURE 13. DFMP

END CP

02.30.09.1 (5D)

21 AXC)

OBJECTIVES: STEP 14 (TC 10 & 4)
1- SWAP FRACTION OF SR AND SWR
2- SRTO MQ

3- LRTO SR

4 - SWAP FRACTION OF AC AND SR

S

S
7
e

&

SWR TO SR
A0 (D1)*
02.,30.60.1 (4F)

SR (9-35) TO SWR

AC (D1)* &

02,30.60.1 (4C)

——

#

5- SRTOLR o8
4
6 - CHARACTERISTIC OF AC AND o SR (1-35) TO MQ LR (9-35) TO SR .
FRACTION OF AC TO SR . Al (D1)* A1 (DD*
02.30.65.1 (4F) 3 02.,30.66.1 (5H)
7 - REGISTER SWAP IN PREPARATION —T
FOR BXC I i
SR (9-35) TO AD
A2 (D2)
02,30.64.1 (5F)
[ ¢ | )
_| Ap(-33T0AC AC (9-35) TO SR e
N A3 (D1)* A3 (D1)*
02.30.62.1 (4A) 02,30,67.1 (4D)
P )y
1 1
SR (9-35) TO LR 3370 SC
. A4 (D1) A4 (D1)*
s 02.30.66.1 (5F) 02,30.69.1 (3C)
Ein ® < ® — ]
AC (9-35) TO SR SET TC 5 SET FPI TGR AC (1-8) TO SR ’;Dc é‘?'R3E5S)E TO AC
A5 (DI)* A5 (D2) As (01) A5 (D1)* ot o n
67.1 (5A)
02,30.67.1 (5C) 02,20,05.1 (4A) 02.20.08.1 (28) 02.30. (5A) 03.30.62.1 (4))

]

OJECTIVES: STEP 15 (TC 10 & 5)
1. MULTPLY BXC

2. COMPUTE FINAL CHARACTERISTIC
OF PRODUCT

** = SIMULTANEOUS OPERATION
*** = GATING OCCURS WITH FPI ON;
IT ONLY OCCURS ONCE

SR(1-8) TO AD**x |

A0(D2)
02.20.64.1 (28B)
-—
| |
"AD(Q-8) TO AC **x MQ(1-8) TO SR **
Al (D1)* AI(D1)* -
02.20.64.1 (5G) 02,20.64.1 (31)
1 1
SR(1-8) TO AD *xx AC(Q-8) TO AD#xx )
A2(D2) A2(D2) #
02.20.62.1 (58) 02,20.60.1 (5C)
L o |
AD (Q-8) TO AC***
A3 (D1)* P
02,20.64.1 (3G) L
] 1
AC(Q-§TO AD*»» 1'S TO AD(Q, P, & 1)+
A4(D2) A4(D2)
02.20.60.1 (4D) 02.20.66.1 (5F)
> .
AG (Q-8) TO AC *** p e
A5 (D1)* o B
02.20.64.1 (5H) -
RESET FPI TGR
LT A0 (D1)
02.20.08,1 (5€)

MULTIPLY CYCLE **
SAME AS STEP 12

1

SETTC 6
A5 (D2)
02.20.05.1




] hd - h ]
SR (1-35)TO MQ LR TO SR .} RESET 9 CARRY TGR RESET FP2 TGR
AD (D1)* < A0 (D1)* o | Ao (1) AO(D1)
02.30.65.1 (4A) e 02,30.66.1 (4H) |¢ 02.20.08.1 (2G) 02.20.06.1 (5G)
SR (9-35) TO AD AC (9-35) TO AD
Al (D2) Al (D2)
02,30.64.1 (5E) 02.30.63.1(58)
| a ] i OBJECTIVES:STEP 16 (TC 10 & &)
1 ot AXD
AD(9-35) TO AC : 1- ADD.(&B + BXC)
Al * <
022"33]’62 1 (56) 2 - REGISTER SWAP FOR AXC
NO YES
9 CARRY? |
SET FP2 TGR
A3 (D1)
02,20,06.1 (3A)
| ‘
| [ _
SWR TO SR - m
A3 (D1)* .
02.30.60.1 (5F)
]
33 7O SC
A4 (D) *
02.30.64.1 (2C)
I - h 1
RESET TC 10 RESET TC 6 SET TC 20 SETTC 1
A5 (D2) A5 (D2) A5 (D2) A5 (D2)
02.20,03.1 (4A) 02.20.05.1 (5F) 02,20,03.1 (5D) 02.20,00.1 (24)
[ py | ]

Location

Switches | Inst Tag | Address | Octal Equiv
00000 CLA 00004 050000 000004
00001 LDQ 00005 056000 000005
00002 DFMP 00004 026100 000004
00003 TRA 00000 002000 000000
00004 Pattern 211777 777777
00005 Pattern 200777 777777

SHIFT MQ (9-35) ®
AC (9-35) LEFT 1
A3 (DI)*
02.30.69.1 (5E)

SET FP2 TGR
A3 (D2)
02.20.06.1 (3D)

°
[ - I

AC (Q-8) TO AD 1'S TO AD (Q-8)
Ad (D) A4 (D2)
02.30.63,1 (5D) 02.30.21.1 (21)

1
AD (Q-8) TO AC
A5 (D1)*
02.30.61.1 (5D)

| - ]
SHIFT AC (9-35)eMQ]
oy 9-35 RIGHT 1
A3 D1)*
02.30.68.1 (58) 02.30,69.1 (4G)

SC=

MULTIPLY CYCLE k
SAME AS STEP 12

—— |

RESET 9 CARRY TGR
A0 (D1)
02.20.08.1 (5H)

SET FPI TGR
A0 (D1)

02,20.08.1 (38)

OBJECTIVES:STEP. 21 (TC 20 & 1)

1 - MULTIPLY AXC WITH INHERENT AD TO SUM
OF BXC + exBAXD

2 - CARRY CORRECTION

3 - NORMALIZE

1N

END OP
02,30.09.1

NO /' AC(9-35)=0e \ YES

END OPERATION AND | TIME
OF NEXT INSTRUCTION

\ Ma@e-35=0? /

NO YES 1'S TOAD (Q, 1,2, -
AC (Q-8 TO AD o lilr AD (Q-8) TO AC AD (Q-8) TO MQ
FPZTGR SET? A0 (D2) ibé(ng) ‘ AO (DT)* A0 (DI)*
.65,
02.20.60.1 (4F) 02,20 56.1 (55) 02.30.61.1 (3D) 02,30.65.1 (5G)
| C o py S ]
AC (Q-35) TO AD 1 TO AD (35) R T l b .
Al (D2) A1(D2) ke g
02.30.63.1 (3A) 02.30.68.1 (5F AD(1-8) TO MQ AC(S) TO MQ (5)
A1 (DD)* Al (D1)* )
4 | i ) 02.20.63.1 (51) 02,20.70.1 (4F) .
I ‘ I I

AD (Q-35) TO AC
A2 (D1)*
02.30.61.1 (5G)

RESET FP2 TGR
A3 (D1)
02,20.06.1 (5E)

9 CARRY ?

( INSTRUCTION COMPLETE )

Double Precision Floating Multiply (DFMP)

CONSOLE INDICATORS

/

/s
S & ,\‘5' é\ O
S /S S s LA, 578 [/
CE[ [R5/ LYY S e S Fe £T Se & [S8/8/5/6))5 e
1 E 00001 +500 | 000 [0 |00004 04 00
E I 00001 +500 | 000 | 0 [00001 ‘21 1777777777 | 211777777777 | 00 | 000000000000
1 E 00002 +560 | 000 [0 [00005 056000000005 | 211777777777 | 00 | 000000000000
E I 2 +560 | 000 [0 [00002 20077777‘7777 211777777777 | 00 | 200777777777
1 E (1) {00003 4261 | 000 | 0 100004 026100000004 | 211777777777 { 00 | 200777777777 1&10
E (1) 4261 | 033 |0 005 | 211777777777 | 211777777777 | 00 | 211777777777 1&10
E (2) +261 | 033 | 0 [00005 211777777777 | 211777777777 | 00 | 211777777777 1&10
L(1) +261 | 033 |0 |00005 211777777777 | 211000000000 | 00 | 211777777777 2&10
L (2) +261 | 030 | 0 [00005 211777777777 | 211677777777 | 00 | 211177777777 2&10 1
L.(3) 4261 1025 10 5 211777777777 | 211767777777 | 00 | 211017777777 2&10 1
L (4) +261 | 022 | 0 00005 211777777777 | 211776777777 | 00 | 211001777777 2&10 1
L1.(5) 4261 | 017 | 0 00005 211777777777 | 211777677777 | 00 | 211000177777 2&10 1
L (6) +261 014 | 0 100005 211777777777 | 211777767777 | 00 | 211000017777 2&10 1
L(7) +261 | 011 |0 100005 211777777777 | 211777776777 | 00 | 211000001777 2&10 1
L(8) |L(9) [00003 +261 | 006 |0 [00005 211777777777 | 211777777677 | 00 | 211000000177 2&10 1
L(9) |L(10) Joooo3 | +261 | 003 |0 00005 | 211777777777 | 211777777767 | 00 | 211000000017 2810 1
(10} 1T, (11) 100003 4261 000 |0 {00005 2117777777177 211777777776 00 | 2&10 1
1(11) |3, (12) 100003 +261 | 000 [0 [00005 211777777777 | 211777777776 | 00 | 211000000001 4%10 1
T.{12) |1, (13) 100003 +261 | 033 [0 ]00005 211777777777 | 211000000000 | 00 | 211777777777 5&10 1
1.(13) |L (14) 100003 +261 | 030 [0 100005 211777777777 | 222677777777 _| 00 | 211777777777 5&10 1
(14) 11, (15) 03 +261 | 025 |0 |00005 211777777777 | 222767777777 | 00 | 211017777777 5&10 1
L (15) I, (16) 3 +261 | 022 0 100005 211777777777 | 222776777777 | 00 | 211001777777 5&10 1
1. (16) 1T, (17) 100003 4261 017 10 100005 211777777777 | 222777677777 | 00 | 211000177777 5&10 1
L. (17) 1. (18) 100003 +261 014 10 100005 211777777777 2227777677177 00 1 211000017777 5&10 1
L (18) 11, (19) 100003 | 4261 | 011 10 l00o0s 1211777777777 | 222777776777 | 00 | 211000001777 5%10 1
19) |L (20) |00003 4261 | 006 |0 100005 211777777777 | 222777777677 | 00 | 211000000177 5&10 1
L (20) |L (21.) 00003 4261 | 003 | 0 {00005 211777777777 | 222777777767 | 00 | 211000000017 5&10 1
L (21) |L (22; 00003 4261 | 000 | 0 |00005 211777777777 | 222777777776 | 00 | 211000000001 5&10 1
L (22) L (23) 00003 +261 | 000 | 0 |00005 211777777777 | 222777777776 | 00 | 211000000001 6&10 1 1
L (23) |1, (24) 00003 +261 033 | 0 [00005 211777777777 | 222777777774 | 00 | 211777777777 1&20 1 1
L (24) |L (25) 00003 4261 | 030 | 0 00005 211777777777 | 222777777776 | 00 | 211577777777 1&20 1 1
L (25) |1, (26 0003 4261 | 025 1 0 |00005 211777777777 | 222777777776 _| 00 | 211757777777 1&20 1 1
L (26) (Z'I)_LEOOOJ +261 | 022 [0 [00005 211777777777 | 222777777776 | 00 | 211775777777 1&20 1 1
L (27) |1 (28 0003 +261 | 017 [0 00005 211777777777 2227777777‘76 00 | 211777577777 1&20 1 1
L (28) | +261 | 014 | 0 000 211777777777 | 222777777776 | 00 | 211777757777 1§20 1 1
1.(29) [1, (30) P0003 4261 011 [0 {00005 211777777777 | 222777777776 § 00 | 211777775717 1%20 1 1
1. (30) 11, (31) 00003 +26]1 | 006 | 211777777777 | 222777777776 | 00 | 211777777577 1&20 1 1
L (31) |L (32) P0003 4261 | 003 | 0 00005 Si17TTT7TT77_| 222777777776 | 00 | 211777777757 IE_ZO 1 1
L (32)] L (33)] 00003 ’_+Z_61 000 0]00005 211777777777 22277’7777776 00 211‘777777775\ 1&20 1 1
L (331 80003 4261 ] 000| 000003 211777777777 | 222777777776 | 00| 211777777775 1&20 0 0
1 1 00004 | 4020 | 000 ] 000000 002000000000 | 222777777777 | 00] 167777777775
I E | +500 ! 000] 000004 [ 050000000004 | 222777777777 00| 167777777778
E 1 100001 | 45001 0001 0100001 211777777777 | 211777777777 | 00| 167777777775
1 E 00002 4560 | 000 000005 056 211777777777 | 00] 167777777775
E 1 vw 1560 | 000 ]0 OM‘ 200777777777 | 211777777777 00 200777777777
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9¢

N

(@3INNILNOD)
dW4Q el NDI4

A2|A3|A4{As|Ac|A1|A2|A3|Aa|A5|A0(A||A 2|A3|A4|AS|AGIA I|A2(A3|A4alAs[AciA 1A 2| A3|A4|As Ao|A1|A2/A3/A4|A5|A0(A I|A2{A3|A4|A5(AC|AT|A2|A3|A4|AS A3AalAs|AolA1|A2|A3| AqlAs|AolA 1| A2JAs( A |As:
2 3 4 § MULT(PLICATION 1 3 MulTiPLiclT o* 119 1D
ol |
1 EARLY T
| LATE
PR ON_|(DPFP) DFM| . v MASTQH
D;Tiﬁﬂ T GOTOE
L=l MASTER § E| EARL
l £ LiATE
2D1¢
E| early YN LATDT| st § TIME|(02} 15.59]. 1) AQg-hs £ 0
L LATCH (SF,5G ,4G J3G|02} 15} 59| 1)
2hd E Time M 0
9435
. APD T
N
oFbp DOPFA GO TO E
E ear|y- LAOD 1 L
A,'[Y],>{ 2nd E TIME (@2.15.99.1)
- by | SB—PSR (02.02.D1.01)
bPRP-
ELte'AIDI>_ SR{9=F5 WR (02.30.40.1)
I3t E|Time-d _| Tst{E TIMI
nap2 SRIjg TAP (02.30.64.1)
FPlinsk *
FaD S0 |SET SQ TO 33 (D2.p0.p2.1)
E Iqte {A4D1
DIFMP * Ist B Tine!| —pmml  MQl5=35 ™ 3R (03.3].64.1
ASDI
SR &PMQ (02.30.90.1)
DFMP|* 14t E|Tinfe - .
FALTORFASDI S SRyLZ5 T MR |(02.3065..1)
T4t E [Time * ASD 11— o AD 1-B—1»MQ | (02.30.65.1 v
DFMP-padlE Timg-
HPTTOR S | SR 25 M| (0.3D.65.1 AColas| 4P
ApD
MQg_34# 0
DPFP-
E Uate|*AKD Tt [SRI—81SWR |(02.30}.60].T)
2¢d f Time |
ik | [sWR—f SR (02}30]60[1) N
FMP- pd E time} — bl [AQ5—™ R (03.30.70.1
2qd E| firfe * || A=+ s (d2.90.46. 1)
NI 1-8
SR-Ma $U-
OFMP+4nd E file ‘_ ISET A g MINUS|(02.39.70. 1) 2hd E TIME
SRIME SU« 1 SET AQ¢ [PLUS 02/30|70}1
st - s )
Ldtes. o 3
ahTE GO TP U (02.15.34.1) »
MASTER L - |L ElaR
L AL K ]
L tjat
- | -
(02.20.0D. 1) 1t STER EARL
1Dth [STEP EARL)
L3 2 B B} - e
DFMP L Time [Ear|y
MASTER
N
1kt STEP|EARLY*
Idih $TEb EARLY T DFMP 118 (d2.30.20.1])
AoD2—| BSR4 AD (02.B0.p4.1)
- DFMR 1
FMP 1IE1ATP1
-
DFrAP 11E* A2D
DFMP 11 1E[-ABD |
DFMAP 1 1E{+ A#F 1{— fome C |(02.39.67.1)
7
Ist |STEP LIATE 3
DFMP | Time|Latk - lond STEP EARLY |(02} 201.00(.1)
0th STEP LAT -la
MQ Zemo* L
hsp2/|  |A2p1] ATD1
2nd STFE T DFMP{ 12
10th|STEP JATE- ] DFMP [121] (02.30.20.1 |
DFMP |L Time| Lafe bl d Ll L Ll
TEo|—— [N LTE || | | e
IMULTIPLICATION 7 11 MDQSs X MRO y
¢ =0
= FRI (d2.20.47. 1) DFMP (15 [
4
denp 1b L {aepr AOD1
- 5Dj2-
44h SFEP|EARLY] (02.20.04.1
44h STEP|LATE |(02/.20.01.1) DFMP 121 1
DFMP 14E (p2.B0.20.1) AlDI
ApD
10th STER Edrly
DFMHR-L Jime Eqrly
bt | SWRER | (02.30.60.1
DFMP [14E - AOD
lum| | SR—fSWR |(02.30.60.1
4
[ SR|;AE ™ MQ|(02.30.65.1
DFMP[14E - AlID <
DFfAP ' - uz—c-snT 02.30.65.1
Y
DFMP T4EFAD2]— e |SR o35 AD
p—
DEMR 14]L (92.80.20.[1) DFMP 14E[-A3D1
02 1) jun
(04 69.1) 4th 9TER Ldte*
Oth STEP Latg
02.39.67.1) DHMR L Timé Ldte
02.30.67.1 - SR;.T'L
(0b.30.62.1) ({ESET AC) DFEMP [141 - A4D <
. b [SCH—33
= |ACK I ™ R
DAMA 14L- ASD1 ac|i5T sl
\ { D} AC




LE

5th STEP EARLY
(02.20.05.1)

| A0/A1|A2/A3A4)4 540 A1 A1A3IA4A5 | A3lA4A5|A01A1 AZ/A3A4AS A0 A1 A1A3_1A4As Wo AylAzA:AAIAsAo]Al A2/A31A4/A5 Ao|AI|A1|A A4lAs] 'AIA1A3A4
|- T P MULTTIPLICATION 9 b if ]| 13 i1
MP 1L
¥ ~o st e EadLy
AJD2| - - - Cbd
FR1+ ..’nh-SEPL.AE‘-
th 5t [Early. |
1Gth §t Farly =2 IDFIP 15 FP1
CFMP Lfearly ( DFMP )51 FP
F -
DM SR} 5121 AD (o]z.y 6.1
L
DFMP|15 FPI —
SIP o |ADtAG 2.40.41.1)
FMP JE - A1D T+ ~— o “QI-_E_"S'] 92.20.44.1)
FAP] - A20p: BR{g (02.20.62.1)
FMP 1E - A2D2 ACls—g#AD [02{20]60}1)
FMP 1§ - A3D |—— e 0.44. 1)
FMP 14 -AIDZ ACqTF T AD
FMP 11 -AD2 U AP
D sk FMP 1A= ADQ:B—HTAC
N O O U
sq4 o- <]
FMP 151 bl bl e i e
DFMP I5L — | OFMP 1E
A4D1 <1 a0p1 FP[2 TGR | (06.20.06.1
sCl= 0
DFMP 151
ASD2) 6th STEP EAlLY
6tH STEP LATE
PFNIP 16EMAIDIR Ik 35 MQ [(02,.301.65[. 1)
DFMP 16EFAGD T
bt |rtofsk | 04.3d.64.1)
beMP {6ERAGD]
bl RESET |9 AR [Tr| (03.20.08..1
R _3{—->AD 02430]64 1)
DEMP 168 -MD,<
AC,':$—>AD (FZ 30.63.]1)
OFMP 16E {AZp 11— |ADL—3— AC f02|30}62} 1)
DAMP|16L* FP2 TR ((04.2.04.1
CRR_Y-/ -] - - -
\3D|1
OFMP 15L:{A3D 11—l |SWR—1o eroz 30{60} 1)
DFMP 16 L A4 33L<> (2.30.49.1)
DFMP 16 LA5D 11— jmmd  [TC|RESET [ (02.29.05.1
DEMP ToL poth sTeP eal L# (© 24 .03.1 I qorly
A$D1 - -- AOD1
7C RESET——
(02.30.2 2
ok 2] E- Fp MPY EARLY|(02.30.21. 1) (02.20.20.1)
drmbShoINL | Frilod.2d.0d.1) eprly -
~~A3p1
AOQ1
- DFMFZIE —f  [RESET|9 A TGR| (04.29.08. 1
DAMA 2]L-
FP| -FP2- e (CI|AD|PQS 35 ((02}30}68, 1)
A D21
DAMP| 21 [E* 4. 1] AL
DFMP 21 thi-A 1Dk = ACQ_‘35 > |AD| (0p.3D.6B.1
20[1° f_
DFMP R1H-FHI —— ™= |ADQTR5 ™ AC| (02.30.6] .1
4
DFMP 21E-
FPI~ P CIARRY [ Shumel | 14-+pC | (02.50.68.)
9 GARRY Aj = J
pm | Shift Right 1 AC9_—'-5—> (\Q 9-85
(| M DFMP|21 E-Fpl-
B Te A shift left|1 AC) 4T MQ
Ao Ao [ | -3 33
FPb 1 EARLY-
9 CARRY {ACk, =50 Lpabz | |©3 ‘27.0 .1
[ — IAC - AD  {(02]. 301. 6. '[)
DFMP [21:{FPI} 2- D2y ™ R
| et [1—1#AD o (0P.39.20.1
{ DFjAP R EPI{2-ASDlT S35 AC [02f30f611.1)
FPI| TGR -
L DEMP 1 AP FPIEND QP [(02.30.09.1
4
T END OP {GR
MAST%RI
1 EARIY-
f DPFP = DPFP ) GJATH
(RCg_35 = P)-{(MRglas|= @) (02.15.59.1)
(AGg L5 + O)-(MQd 55l = Q)
i %) AOD|——p  [AD| s AC (02{30L6111)
L e |ADGTE T NQ [ (02.30.6].1
Cyfle !
, DM
AC a5 £ PV [MQ o5 £ O)- | GATE (02.90.012.11)
1{Early
(AL o L5 ¥ O (QL,_oL £10)
jpog 1| Aq ([-8]—+AD (2 1)
1 (G ATE tAOP21 1| ADETaiger (92-20.46. 1)
| GATE - AID I — et | AT —$MQ {(07.20.63.1)
FRel Early ||
—> .20.74.
§ b == |AdsTMal |©02.20.79.1)
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Double-Precision Floating Divide or Proceed (DFPD -0241

Divides the double-precision number in the accumulator and MQ (dividend) OBJECTIVESISTEP 11 (TC 10 & 1) CBJECTIVES:STEP 13 (TC 10 & 3) = T, " :
by the double-precision number in the specified memory location and loca- 1. FIND CHARACTER DIFFERENCE 1 = ) P Gl = =
tion plus 1 (divisor). The result is a double quotient in the accumulator and 2' CHECK FOR LEGAL DIVIDE _— - DIVIDE CYCLE Q & Ry M w o A f
MQ registers with an associated algebraic sign. : - & e W =0 : . ‘Q'L‘z: 2. COMPUTE Q, CHARACTERISTIC: PITGR IS SET Y l ol [
+ % - L. ol DT Wik i"? ot A i i ES / ,
SHIFT AC (9-35)e : ) R ; v B o pom sy g FP1 TGR SET? ) OR
MQ (9-35) RIGHT | MQ (39) TO MQ () Y ; # - i

A1 (D1)* v . i

A1 (D1)*

| TIME OBJECTIVES:(E TIMES) 02:30.30.1 (24)

PRI OP 24

1. SAVE EFFECTIVE ADDRESS
2. SAVE EFFECTIVE ADDRESS +1
3. DIVIDEND ZERO TEST

02.30.69.1 (5G) N i 3 ! «
i K |

AD (1-8) TCMQ | =
A0 (D1)* .
02.30.65.1 (5H)

'AC (9-35) TO AD
DIVIDE CYCLE
i 02.20.60.1 (4A)

SR (9-35) TO AD
DIVIDE CYCLE
02.20.62.1 (86}

SR AND AC NO
SIGNS ALIKE?

o NO YES

I 4 FP1 TGR SET? )

1ST E TIME
AC (9-35) TO AD SR (9-35) TO AD SET AC (S) PLUS SET AC (S) MINUS

|EIOR DIVISOR A2 (D2) A2 (D2) , A2 (D1)* A2 (D1)* : A (Go8) TO AD TTG AD()
5 (1) 02.30.63.1_(41) 02.30.64.1 (45) ®.30.701 5) | |o2.30.700 o A1 (02) A1 (02)

02.12.01.1 l . 02.30.63.1 (4D) 02.30.68.1 (5E)

| - -

YES

9 OVERFLOW ?

SR (1-8) TC AD * AC (Q-8) TO AD

. - A3 (D2) A3 (D2) AD (Q-8) TO AC MQ (1-8) TO SR
oy 1O s 1O A° o 02.30.64.1 (58) 02.30.63.1_(5F) ; A2 (D1)* A2 (O) [ |
02.30.60.1 (54) 02.30.64.1 (38%{ ] 02.20.72.1 (3G) 02.30.61.1_(50) 02.30.66.1 (48 AD (9-35) TO AC 170 MQ (35)

Al, (D1), A4 (D1)*
02.20.63.1 (3G)

Al (D1), A4 (D))
02.20.31.1 (28)

_J

TP rE2{ 9 CARRY? W2
oM 3 : o g
E5 (D1)* :

02.30,65.1 (51) "

(ILLEGAL DIVIDE)

AC (S) * SR (5)
ALIKE?

2ND E TIME

1

1

SHIFT AC (9-35)@

SET MQ (S) PLUS
A3 (D1)*
02.30.70.1 (4E)

SET MQ (S) MINUS|
A3 (D1)*
02.30.70.1 (26)

FRCM STEP 13

AD (Q-8) TO AC MQ (9-35) LEFT 1 MQ (5) TO MQ(35) SET DVD-CHK TGR SET FP2 TGR —
A4 (D1)* PORTN ) A4 (D1)* A (D1) A4 (D1) SHIFT AC (9-35)e MQ(9) TO AC(35)
T 02.30.61.1 (5A) (on 02.30.30.1 (1B) 02.30.30.1 (1F) 02.20.06.1 (4B) SET FP2 TGR MQ (9-35) LEFT 1 A2(D1), A5(D1)*
MINOR DIVISOR INHIBI . 02.30.69.1 {1D) A2 (D) A2(D1), A5(D1)* 02.20.31.1
E? (Sokn* : SB(S) To SR(E) l | iis(sglgm TGR 02.20.06.1 (4D) 02.20.20.1 (4G;4F (4D,4C)
02.12,01.1 il @ o 02.20.08.1 (4E)
. b 1
I N - ] - TG SET TC6 RESET TC3 REDUCE SC X 1
5 . ) ! s A5 (D2) A5 (D2) A2(D1), A5(D1)*
SR (9-35) TO SWR SWR TO SR ‘Ma(-sTOSR ] : .20 04.1 02.20.05.1 (4D) 02.20.00.1 (31) 02.30.31,1(2G; )
E4 (D1)* E4 (D1)* & (D1)* ) —T
02.30.60.1 (5A) 02.30.60.1 (4E) 02.30.66.1 (5€) L_—

— — —| — — — — ——— — . — —— — —— — —

OBJECTIVES: STEP 16 (TC 10 & 6)

OBJECTIVES: STEP 12 (TC 10 & 2)

AC (Q-35) TO AD

A0 (D2) ~
NO YES A ! I
02.20.61.1 (5A) ; fﬁmﬁgﬁfﬁgﬂcﬁ 1. REGISTER SWAP FCR Q; X D - — T
: 2. PUT Ry IN CORRECT FORM SWR TC SR SR (9-35) TO SWR AC (9-35) TO AD RESET FP2 TGR
— . K A0 (D1)* A0 (D1)* A0 (D2) A0 (D1)
B o B 02.30.60.1 (5G) 02.30.60.1 (5C) 02.30.63.1 (4G) 02.20.06.1 (5F)
02.20.07.1 (2C) AD (Q-35) TO AC RESET 9 CARRY TGR! . o -
I : ; Al (D1)* Al (D1) ‘ )
02.20.63.1 (3D) 02.20.30.1 (1F) R Sy
l l AD (9-35) TO AC MQ (9-35) TO SR SR (1-35) TO MQ .
. _ ; Al (D1)* A1 (D1)* Al (D1)* Ao . H
. = + . 2 :
LTime NOTE: Q=Q,+Q, I & T —l . 02.30.62.1 (4H) 02.30.66.1 (4D) 02.30.65.1 (5A) !
A+B R -Q, D A e e o
’ Q= Q= REDUCE SC X 1 AC (9-35) TO AD SR (9-35) TO AD ek : s : l J
C 2 ¢ A2 (D1)* A2 (D2) A2 (D2) : 7
A+B 02.20.31.1 (5G) 02.20.60.1 (5B) 02.20.62.1 (3E) . y o
R, = REMAINDER CF l I s . SR (9-35) TO AD
o A2 (D2)
9 35 9 35 i C 02.30.64.1 (5D)
I | 5 L . b
| c | D SETFPITGR | ™ .
H \ A4 (D1) o s
™ SWR 02.20.08.1 (5B) . . -

[ AC (9-35) TO SR

A4 (D1)* 33 TO SC SR (9-35) TO LR

02.20.31.1 (54) a8 (D1)* 74 (O) )
- 02.30.69.1 (4C) 02.30.66.1 (56) |

P ; \\ Lot I-——-—o
[
AD (Q-8) TO AC [t § SET TC3 @ @

A5 (D1)* A5 (D2) A

02,20.64.1 (58) 02.20.04.1 (4C) * FIRST CELL DRIVER PULSE FOLLCWING THE INDICATED
i h ] TIMING LEVEL SETS THE RECEIVING REGISTER
5

- o AD (9-35) TO AC
/—‘l_'\ o . A3 (D1)*
—MNOL gcarry?  YES T ERAEL L l c 02.30.611’(@ I

SHIFT AC (9-35)e
MQ (9-35) LEFT 1

—

AC (Q-8) TO AD HOT 1 TC AD (8)

A4 (D2) A4 (D2) A4 (D1)*

02.20.60.1 (5G) 02.20.66.1 (5G) 02.20.20.1 (3H)

* FIRST CELL DRIVER PULSE FOLLOWING THE ;. e L
INDICATED TIMING LEVEL SETS THE RECEIVING 4
REGISTER

MQ (9) TO AC (35)

FIGURE 14. DFDP




OBJECTIVES:STEP 22 (TC 20 & 2 E OBJECTIVES:STEP 24 (TC 20 & 4)
1. SAVEQ) ;b 1. CHECK FOR LEGAL DIVIDE FOR  R; - Q) D
NO \ YES 2. SUBTRACT R, - Q, D | - | e g
MQ 9-35 =02 174 SHIFT AC (9-35) = momomae]s T E ¢
N—— 3. REGISTER SWAPFOR R, -Q D MQ (9-35) RIGHT 1 Al (D1)*
Yot : AT 01 02.30.30.1 (2A)

02.30.69.1 (5G)

| [ 1T T ] C F 3

RESET 9 CARRY TGR RESET FP1 TGR SR(1-35) TO MQ LR TO SR AC (9-35) TO AD SR (9-35) TO AD
- Aoy e reeen oy |A° o e 1 35 oo Ao (oD A2(02) A2 (02)
i 02.20.08.1 (51 02.20.08.1 02.30.65.1 02.30.66.1 (51 1@l
02.30.67.1 (4B) A5 (D1)* 02.20.08.1 (4A) (S Giz] S 02.30.63.1 (4]) 02.30.64.1 (4E)

\ ‘ 02,30.62.1 (4G) L . l o i l
[ ] [ ] | R 1 1 , 1

P SR (1-8) TO AD AC (Q-8) TO AD
SR(9-35) TO AD - A HOT 1 TO AD(35, .
RESET TC SET TC20 SET TC1 Coe RESET TC6é SET TC20 SET TC2 A]((DQ)) ﬁ? ((;2)3 % TO AD Al (D2) @) A3 (D2) A3 (D2)
A5 (D2) A5 (D2) A5 (D2) T A5 (D2) A5 (D2) A5 (D2) 02.30.64.1 (4D) 02.30.63.1 (55) 02.30.68.1 (D) a 02.30.64.1 (58) 02.30.63.1 (5F)
02.20.05.1 (4F) 02.20.03.1 (5D) 02.20.00.1 (1B) R 02.20.02.1 (3€) 02.20.03.1 (5D) 02.20.04.1 (3A) — el Atd . —_— C
T . . i B Y S K [ )y J
M - 3370 sC v YES \ NO
—_— —_—— AD (9-35) TO AC - A4 (D1), 9 CARRY?
¥ A2 (D1)* - 02.30.69.1 (5C) \ /
¢ ) i 02.30.62.1 (5E) )
T l ‘ ) OBJECTIVE:STEP 21 (TC 20 & 1) W = I PR ‘
SR (9-35) TO AD AC 9-35 TO AD T 4 e . . . i Py
MPY CYCLE MPY CYCLE . MULTIPLY CYCLE Q; XD ) _ NO o CARRY YES r T j
02.12.08.1 02.12.10.1 B [ T \ / AD (Q-8) TO AC SHIFT AC (9-35) o MQ (5) TO MQ (35) SET DVD - CHK TGR SET FP2 TGR
AC (9-35) TO AD HOT 1 TO AD(35) ) £s A4 (DD)* %f(g{;“’) LEFT A4 (D1)* A4 (D1) A4(DI) )
g NO SR(S) @ AC(S y .30.30.1 (1B .30.30.1 (IF 02.20.06.1 (4B
A3 (D2) A3 (02) 02.30.61.1 (5A) 02.30.69.1 (1D) 02.30.30.1 (1B) 02.30.30.1 (IF) (
02.30.63.1 (3F) 02.30.68.1 (4D) T T _ T
[ ] SETTC5 1
SET AC (5) MINUS SET AC (5) PLUS 0A25 (232)05 ) A) ) . AD (Q-8) TO AC
A4 (D1)* A4 (D1)* -20.05. A5 (D)
AD (9-35) TO AC 02,30.70.1 (2G) 02.30.70.1 (2H) 02.30.61.1 (4B)
A4 (DD)* l
02.30.62.1 (51)
B maEs=12 Y2 R ,
T N SR(S) @ AC(S) \ YES — -1
SET FPI ALIKE
3; Engl)a I AC (Q-35) TO AD OBJECTIVES:STEP 25 (TC 20 & 5)
. .0 ;
Sy A0 (D2)
s TGS TSNS - 02.20.61.1 (5A) 1. COMPLEMENT ACCUMULATOR
A4 (D1)* A4 (D1)* - )
02.30.70.1 (2H) 02.30.70.1 (3G) | 2. TRAIL REDUCTION FOR R; - Q; F
C
] l l ° AD (Q-35) TO AC RESET 9 CARRY TGR 3.%*
T N 1 ] o Al o1 WITH THE EXCEPTION OF SETTING THE
_ 02.20.63.1 (3D) 02.20.30.1 (IF
’23 85)3 51)'0R 'ﬁZT (;;) AC SED]L;CEBS(]: X1 A4 (D1) MG (5) TO SR(S) MG (5-33) TO SR ) FP2 TGR THE NO 9 CARRY CASE DOES
MQ (9-35) RIGHT ONE o 02.20.08.1 (50) A4 (D1)* A4 (DI)* NOT APPLY TO STEP 25, AD (Q-8) TO
02.15.25.1 I 02.30,66.1 (5D) 02.30.70.1 (4C) ] AC IS CONDITIONAL ON NOT S$TEP 25,
l SHIFT AC (9-35) o SET TC2 o _ _ ﬁg ((35)35) TO AD i‘;"(‘[’)c])isc X1 iRz (2?523)5) TO AD
MQ (9-35) RIGHT A5 (D2) T e
REDUCE SC X1 WITH AC 35 TO 02.20.04.1 (5B) [ 7 T T I 02.20,60.1 (5B) 02.20.31.1 (5G) o or
02.12.38.1 Mae SR (9-35) TO SWR SWR TO SR SET TC4 RESET MQ RESET 9 CARRY TGR | T 6230091 (20)
02.12.22.1 A5 (D1)* A4 (D1)* A5 (D2) A5 (D1)* A5 (D1) @
02,30.60.1 (4D) 02.30.60.1 (2E) 02.20.04.1 (4G) 02.30.09.1 (5G) 02,20.08.1 (1H)
| (DIVIDEND < DIVISOR) YES \ NO (DIVIDEND.3 DIVISOR)
SHIFT AC 5-35) » 9 CARRY ?
MQ' (9-3) RIGHT g d
WITH AC'35.T®
MAE) @) .
02:12.27,1° 2 . ] " ”
I A, MQ (9) TO AC.(35) SET FP 2 TGR AC(Q-8) TO AD HOT 1TO AD (8)
' e ((D;)*) A4 (D1)* A4 (D1) A4 (D2) A4 (D2)
.1 (5A . .20.60.1 (5G .20.66.
02.20.20.1 (3H) 02.20.31.1 (34) 02.20.06.1 (38) 02.20.60.1 (5G) 02.20.66.1 (5G) i
T | | | i
22 B :
NOTE: ,
THIS BLOCK IS INTERROGATED WITH CONSECUTIVE CELL DRIVER . .
OUTPUT PULSES BEGINNING WITH THE PULSE THAT GENERATES e
THE FIRST L3 LEVEL \ " ;
| k AD (Q-8) TO AC }
A5 (DI)* !
SET TC6 H
A5 (02) 02.20.64.1 (58) ;
02.20.05.1 (3D) ! T !
|

39



A a® STEP 4 AND
® ® PN ] STEP 30 FSB
PR A OBJECTIVE:STEP 4 AND
2 STEP 30 (TC 4) FSB
—I SUBTRACT Q - Q,
DIVIDE CYCLE SAME . - ]
AS STEP 13 OBJECTIVES:STEP 26 (TC 20 & 6) SR(1-35) TO AD AC (9-35) TO AD ASSIGN MQ CHARACTERISTIC
1. DIVIDE R, -Q_ D A0 (02) A0 (D7) ¢
. 173 02.20.62.1 (5C) 02,20.61.1 (5B) !
sC= - _ -
i c oL ]
SET FP1 TGR {
A2 (D1) 2. LINE UP FOR Q| + Q2
02.20.08.1 (4D) AD (Q-35) TO AC| _
T Al (D1)*
& — 02.20.63.1(5C) |~
YES AC (Q-8) TO AD l
FP2 TGR SET? A3 ((Dz) ) Z\]O ((091—)3*5) TO SR
02.30.63.1 (5¢) : 02.20.64.1 (4C)
SHIFT AC (9-35)e ) T e
MQ (9-35) LEFT 1 T : °- :
AdDLYF 0TI - ) ) ;
02.30.69.1 (4E) I J | T, i . - NO YES
AD (Q-8) TO AC SWR TO SR AD (9-35) TOAC | = o S - 9 CARRY ?
A4 (D1)* A4 (D1)* (ACC RESET) e
RESET FP2 TGR ) 02.30.61.1 (4C) 02.30.60.1 (2D) A4 (D1)* -
LT A0 (D1)* 02.30.09.1 (51) P
02.20.06.1 (4E) L j-r YES{ ma@e-35 =07 YN
1 | AC (9-35) TO AD HOT 1 TO AD(35) AC (9-35) TO AD : SR (9-35) TO AD
A3 (D2) i | A2(D2) A2 (D2 : A2 (D2)
o 02.20.61.1(5D) | © { 02.20.66.1 (4H) 02.20.60.1 (5A 02.20.62.1 (3G)
i .
- w - ‘ d “ .
, 1 T ] i ] [ =
RESET TC 20 RESET TC 6 SET TC 30 AD (9-35) TO AC AD (9-35) TO AC SR (S) TO AC (5) AD (9-35).TO AC AC (9-35) TO SR
= A5 (D1) A5 (D2) A5 (D1) A3 (D1)* A3 (D1)* A4 (D1)* A3 (D1)* A3 (D1)*
02.20,03.1 (3E) 02.20. 05.1 (3G) 02.20.03.1 (3G) 02.20.63.1 (5F) 02.20.63.1 (5E) 02.20.70.1 (5A) 02,20,63.,1 (5F) 02.20.61.1 (5F)
(FSB) NO AC (S) ® SR (5) —_— j l J
ALIKE? r o ‘ o
| [ —I E SR (S) TO AC (5)
SETTC 4 SETTC 3 RESET 9 CARRY TGR AC (Q-8) TO AD END-OP ; A4 (D1)
A5 (D2) A5 (D2) A0 (1) A0 (D2) 02.30,09.1 02.20.70.1 (5A)
02.20.04.1 (3G) 02.20.04.1 (5C) 02.20.08.1 (5G) 02.30,63.1 (4C) 1.
__l SETTC 5
A5 (D1)
l ves/ AC (9-35) = 0n NO 02,20.01.1 (4F)
OBJECTIVEISTEP 3 MQ (9-35) =0 ? .
& STEP 30 (TC3) r - —
FAD SR (1-35) TO AD AC (9-35) TO AD S » STEP 5 1S A :
A0 (D2) A0 (D2) OBJECTIVE: STEP #30 (TC +:30) N AC (Q-8) TO AD 1'S TO AD (Q,P, 1, = . ’ . CONTINUATION
ADD Qy +Q, 02.20.62.1 (0) 02.20.60.1 8) l SAVE AC (Q-8) DURING STEPS .~ = , = = 10 (D2) 3, 6, &8 10(D2) ; OF STEP4 I : i
| o ] 3AND 4 P A 02.20.60.1 (4) 02,20.60.1 (58) ; AC (9-35) TO AD HOT 110 AD(35)
? (FLOATING POINT ADD AND i } : e A0 (D2) A0 (D2)
- : SUBTRACT) S € R0 < Poas . fs i 02.20.61.1 (4D) 02.20.66.1 (4G)
AD (Q-35) TO AC SR 1 o . g
AT (D1)* . | _
02.20.63.1 (5C) AD (1-8) TO MQ AC(S) TO MQ(S) : T
11 (dn* 1 (on*
L 02.20.63.1 (51) 02,20,70.1 (4H) g AD (9-35) TO AC
NO YES Al (DD*
| 9 CARRY? T | - 02.20.63.1 (5F)
SHIFT AC (9-35) * . l
MQ (9-35) RIGHT 1 1ToACH) INSTRUCTION COMPLETE : SR (9-35) TO AD | -
* A2 (DY) ) A2 (D2)
A2 (D1) ;
02.20.11.1 (2D) 02.20.11.1 (4D) , 02.20.62.1 (3F)
| s ® [T
7 S I . L L6 2
/:Ac (9;3;2 =_00: YES W~ | AC (9-35) TO SR AD (9-35) TO AC
Q (9-35) =07 A3 (D1)* A3 (D1)*
i 7 A s 02.20.61.1 (5E) 02,20.63.1 (5G)
@ [ SR AD (Q35) TO AC |EE ‘
} : " A4 (D)) * A | ° |
02.20.63.1 (4D) LA L
] SR (1-35) TO MQ
- . A4 (D1)*
™ : 02.20.62.1 (5H
FIGURE 14. DFDP 4 (5H)
(CONTINUED) . )
e s
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Location
Switches | Inst Tag | Address | Octal Equiv
00000 CLA 00005 050000 000005
00001 LDQ 00006 056000 000006
00002 DFDP 00004 424100 000004
00003 TRA 00000 002000 000000
00004 Pattern 176777 777777
00005 Pattern 173777 777777
00006 Pattern 173777 777776
Double Precision Divide and Proceed (DFDP)
CONSOLE INDICATORS
/ A
x & <
& \o? S « ‘§ g Qéi" q‘ﬁ('j\ @‘?O@( 2
S/ S fSs) E) & & & SN fa & & /&) /S s [
53/ & /&S SLSh ) &) S8 OF Ly o s §E [/ 5/8/5/5/E/S,
o) & )SS) £ )3 8 SEX . g I S S [/ SIS/ /5~
< G < CG/N ¥ < < Ad 2 ~ N AYA IV AIETAVEAVEIA
1 E 00001 | +500 | 000 |0 00005 { 050000000005 1000000000000 | 00 | 000000000000
E I 00001 | +500 | 000 |0 [ 00001 | 173777777777 (173777777777.100Q
I E 00002 | +560 1000 10 | 00006 056000000006 |173777777777 | Q0 00000000
E 1 00002 | +560 000 {0 00002 1173777777776 1737727777717 00 1373777777776
1 E(1) 00003 [ -241 1000 [0 00004 1424100000004 173777777777 100 {173777777776 1& 10
E(1) | E(2) 00003 ]-241 1033 10 | 00005 176777777777 }173772777777 |00 | 176777772776 1410
E(2) L(1) 00003 | -241 | 033 |0 00005 | 176777777777 | 173777777777 | 00 | 176777777776 1&10
L(1) L(2) 00003 | -241 1033 |0 00005 | 176777777777 (002777777777 _| 00 | 176777777776 2 & 10 1
L(2) L(3) 00003 | -241 032 |0 00005 176777777777 |3760C )00 11 [176777777776 3& 10 0 1
L(3) L(4) 00003 | -241 | 030 |oO 00005 000777777777 176777777774 | 00 | 000777777774 3& 10 1 1
L(4) L(5) 00003 | -241 [ 026 |0 00005 | 000777777777 [176777777760 |00 | 000777777760 3 & 10 111
L(5) L(6) 00003 | -241 | 024 |0 00005 (000777777777 176777777700 | 00 |000777777700 3& 10 1 1
L(6) L(7) 00003 | -241 022 |0 00005 {000777777777 176777777400 |00 | 000777777400 3& 10 111
L(7) L(8) 00003 | -241 020 [0 00005 1000777777777 176777776000 | 00 |000777776000 3& 10 1 1
L(8) | L(9) 00003 | -241 016 O 00005 [000777777777 | 176777770000 |00 |000777770000 3& 10 1
L(9) 1{10) | 00003 [-241 |014 |0 00005 |000777777777 176777740000 |00 |000777740000 3& 10 1 1
L(10) | I(11) | 00003 | -241 012 1o 00005 |000777777777 176777600000 |00 [000777600000 3& 10 1 1
L(11)| L(12) | 00003 [-241 [0l0 [0 00005 [000777777777 176777000000 |00 [000777000000 3% 10 1
1(12) | 1.(13) | 00003 | -241 [006 |O 00005 1000777777777 176774000000 100 [000774000000 3 & 10 1 1
L(13) ] I.(14) 1 00003 {-241 [0Q04 |0 | 00005 |000777777777 176760000000 00 1000760000000 3 & 10 1 1
L(14) | 1615) 1 00003 |-241 1002 0o | 00005 (000777777777 [176700000000 |00 {000700000000 3% 10 1 1
L(15)| 1(16) | 00003 |-241 |000 [0 | 00005 1000777777777 |176400000000 |00 000400000000 3 & 10 J I
L(16) | L(17) -241 000 10 00005 1000777777771 176400000000 100 1000400000000 8 & 10 141 1
L(17) | L(18) {00003 |-241 033 |0 00005 | 1176000000000, |00 |000777777777 | 1 & 20 1
L(18) | 1.(19) 100003 |-241 030 [0 00005 1000400000000 176340000000 00 1000077777777 18 20 1
1.(19) L(20) 00003 [-241 025 0 00005 1000400000000 176374000000 Q0 0000077777717 1 8. 20 1
1.(20) | 1(21) {00003 [-241 022 10 00005 (000400000000 176377400000 00 (000000777777 1 & 20 1
1) | L(z2) | 00003 |-241 | 917 |0 | 00005 |000400000000 |176377740000 |00 [000000077777 1 & 20 1
L(22) | L(23) | 00003 |-241 |014 |0 | 00005 000400000000 |176377774000 |00 (000000007777 1 & 20 1
L3 | Liea 3 |.241 |011 [0 | 00005 [000400000000 |176377777400 |00 |000000000777 1 & 20 1
L(24) | L(25) | 00003 |-241 | 006 [0 | 00005 {000400000000 |176377777740 |00 [000000000077 1 & 20 1
Lz5) | L(26) | 00003 |-241 003 [0 [ 00005 [000400000000 [176377777774 |00 |000000000007 1& 20 1
L26) | 1(27) 100003 |-241 |000 [0 | 00005 |000400000000 176377777777 |00 |000400000000 1& 20 1
Lz7) | Liz8) | 00003 |-241 [000 [0 | 00005 |000400000000 |176377777777 |00 (000400000000 2 & 20 1
L(28) | L(29) | 00003 |-241 |000 [0 | 00005 |000777777177 [176000000000 |00 |000000000000 4 & 20
L(29) | L(30) | npop3 |-241 033 Jo 00005 [00072777777T7 201000000000 |11 ]000000000000 5& 20 1
L(30) | L(31) |gogn3 |-241 032 |0 00005 |00027F77777F |176777777777 |00 [000000000000 6 & 20 ) 1 1
L(31) | 1.(32) 00003 -241 030 |0 00005 |00QZJTTTT77T 176777777777 |00 000000000000 6 & 20
32) (L(33) 00003 | -241 026 | 0 00005 000777777777 176777777777 | 00 | 000000000000 6 & 20 1 1
L(33) |L(34) 00003 -241 | 024 | O 00005| 000777777777 176777777777 | 00 | 000000000000 6 & 20 1 1
L(38) [L(38) 00003] -241 | 022 | 0 00005| 000777777777 176772777777 | 00 | 000000000000 6 & 20 1 1
L435) |1.(36) 00003| -241 | 020 | 0 | 00005| 000777777777 | 176777777777 | 00 | 000000000000 6 & 20 1 1
L{36) [1(37) 00003] -241 | 016 | O 00005| 000777777777 | 176777777777 | 00 | 000000000000 6 & 20 1 1
L{37) |1(38) 00003]| -241 | 014 0. 00005] 000777777777 176777777771 00/ 000000000000 6 & 20 1 1
L(38) |1(39) 00003] -241 | 012 | O 00005 0007777777717 176777777777 | 00 | 000000000000 6 & 20 1 1
L(39) |L(40) 00003} -241 | 010 | O 00005] 0007777777717 176777777777 [ 00| 000000000000 6 & 20 1 1
L.(40) L(4f) 00003| -241 006 | 0 00005] 0007777777717 176777777777 | 00| 000000000000 6 & 20 1 1
L(41) [1.(42) 00003| -241 1 004 [ 0 00005 000777777777 176777777777 | 00 ] 000000000000 6 & 20 1 1
1.(42) [1.(43) 00003| -241 | 002 | O 00005] 0007777777717 176777777777 | 00| 000000000000 6 & 20 1 1
1.(43) 44) 00003} -241 | 000 | O 00005| 000777777777 176777777777 000000000000 6 & 20 1 1
L(44) |1.(45) 00003| -241 ] 000 | O 00005] 000400000000 176000000000 | 00| 000000000000 3 & 30 1 1
1.(45) 00003} -241 1| 000 | O | 00003| 000400000000 176400000000 | 00| 000000000000 3 & 30 1
1 1 00004| +020 | 000 | 0| 00000{ 002000000000 | 176400000000 | 00 143000000000
1 00001] +500 | 000 [ 01 00005 050000000005 | 176400000000 | 00| 143000000000
E 1 00001| +500 [ 000 | O 00001| 173777777777 173777777777 | 00| 143000000000
1 E 00002]| 3560 | 000 | O 00006| 056000000006 173777777777 | 00| 143000000000
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Store Zero (STZ +0600) Yy

Stores all 0's into the specified memory location. The sign is made plus. | TIME oy

PRI OP 60
Store MQ (STQ -0600)
Stores the contents of the MQ register into the specified memory location
(S, 1-35). The contents of the MQ remain unchanged.

Store (STO +0601) YES
Stores the contents of the accumulator (S, 1-35) into the specified
memory location. The contents of the accumulator remain unchanged.

*FIRST CELL DRIVER PULSE
FOLLOWING THE
INDICATED TIMING
LEVEL SETS THE
RECEIVING REGISTER

Store Logical Word (SLW +0602)

Stores the 36-bit logical word of the accumulator (P, 1-35) into the £ TIME
specified memory location (S, 1-35). The word in the accumulator re- I(E)ZTI'{\QEM 1 (g) 02.15.34.1 (3A)
mains unchanged. ST :
2 il
———— TO MEMORY DATA REG [
INHIBIT SR TO SB
STZ (s1Q) NO / YES (STO, SLW) SRTO 5B
A PR (S) PLUS
STORAGE BUS (58) 02.12.40.1 (4A) E EARLY
02.12.40.1 (4B)
; c
—~ N INSTRUCTION 7 \ NC
i . - - :
PROGRAM REG (PR) o_—___.l L I__q
S MQ (s, 1-35) TOSR AC (P) TO SR (5) AC (1-35) TO SR AC (5) TO SR (5)
1 9 ) EO (DI) * E0 (D) * EO0 (DI) * EO (D) *
STORAGE REG (SR) TAG REG (TR) 02.12,03.1 (4D) 02,12,02.1 (4C) 02.12,02.1 (4E) 02.12.02.1 (4A)
: L | I
1(1-
INSTR COUNTER (1C) (-39 X -39 ToMOR FORCE STORE CYCLE
1 02.12.50.1 (2A) 02.12.50.1 (3F)
21 35
. END OP
ADDER}(AD) INDEX REGS (XR) 02.15.35.1 (2E)
| | XR 1
P
ADDRESS REG (AR) Q XR 2
XR 4
* FIRST CELL DRIVER PULSE FOLLOWING THE INDICATED ( INSTRUCTION >
b Py 21 ks TIMING LEVEL SETS THE RECEIVING REGISTER . COMPLETE
SHIFT CTR (SC)
L lol s
ACCUMULATOR REG (A C) MULTIPLIER-QUOTIENT REG (MQ)
10 17
LEGEND INST +0600 STORE ZERO
ALPHA CODE: $TZ CYCLES: I, E

E—— 1 CYCLE

______ - o oo [FPZ:] ~

S1 1112 18-20 21 35
13

_——— L CYCLE

_____________ >  CONTROL SEQUENCE NOTES :

THE C(Y)]-BS ARE REPLACED BY ZEROS AND THE SIGN OF Y IS MADE +,
XFERS INCLUDE ALL BITS CONTAINED IN

THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

FIGURE 15. STZ,STQ,STO, SLW




———> TO MEMORY DATA REG
i

STORAGE BUS (SB)

d
Py ¥ Py
s,3-11 | 18-20
PROGRAM REG (PR) |
S |
1 9 |
STORAGE REG (SR) TAG REG (TR)
s l@
I f
INSTR COUNTER (IC) | {
|
| Lb———— 1
21 35 | I
e —— — - |
I
[
ADDER (AD) | | INDEX REGS (XR)
L | | XR 1
Q (P
ADDRESS REG (AR) | = XR 2
| I XR 4
I | 21 35
21 35 | |
|
I I
I I
L__| |
| |
| i
SHIFT CTR (SC) .
TE{ s S |Q |P S
M ACCUMULATOR REG (AC) MULTIPLIER- QUOTIENT REG (MQ)
10 17
LEGEND INST  -0600 STORE MQ
ALPHA CODE: STQ CYCLEs: I, E
——— 1 CYClE -
0600 ]F m T I Y ]
—————— — £ CYCLE l
s1 112 18 21 35
13 20

_———— L CYCLE

------------- #  CONTROL

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED,

—> TO MEMORY DATA REG

STORAGE BUS (SB)

SEQUENCE NOTES:
THE C(MQ)s-35 ARE PLACED INTO THE SPECIF

THE C(MQ) REMAIN UNCHANGED.

IED Y LOCATION,

c
12
I
PROGRAM REG (PR) |
: |
1 9 1 '
STORAGE REG (SR) TAG REG (TR)
k
|
INSTR COUNTER (IC) ] ]
| ]
]
| 1
21 35 | |
1
| i
ADDER}(AD) INDEX REGS (XR)
| XR 1
ADDRESS REG (AR) t XR 2
| XR 4
1
| 21
21 35 I (1-35)
SHIFT CTR (5C)
10 S
MAR
ACCUMULATOR REG (A C) MULTIPLIER-QUOTIENT REG (MQ)
10 17
LEGEND INST  +0601 STORE

_— 1 CYCLE

—————— — £ CYCLE

= L CYCLE

------------- #  CONTROL

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

10
MAR

21 35

r— TO MEMORY DATA REG

STORAGE BUS (SB)

)

@

PROGRAM REG (PR)

|

1 9

INSTR COUNTER (IC)

21 35

ADDRESS REG (AR)

SHIFT CTR (SC)

18-20

(

STORAGE REG (SR)

J )
|
|
I
|

ADDER }(AD)

1

(1-35)

1
|
I
|
|
I
I

TAG REG (TR)

- ———————————

INDEX REGS (XR)

XR 1

XR 2

XR 4

21

‘|

ACCUMULATOR REG (AC)

MULTIPLIER -QUOTIENT REG (MQ)

ALPHA CODE; STO cycles: I,E
+0601 ]F m T—[ Y
s1 1 12 18 21
3 2 s

SEQUENCE NOTES:

THE C(AC) ARE UNCHANGED.

THE C(AC)s, 1-35 ARE PLACED INTO LOCATION Y.,

LEGEND

—ee————— 1 CYCLE

—————— - £ CYCLE

> L CYCLE

------------- #  CONTROL

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

INST 40602 STORE LOGICAL WORD

ALPHA CODE: SLW CYCLES: |, E
oz [f 71| Y |
S 112 18 21 35
13 20

SEQUENCE NOTES:
THE C(AC)p,]_35 ARE PLACED INTO LOCATION Y.

THE C(AC) ARE UNCHANGED.,
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Store Zeros (STZ)

CONSOLE INDICATORS

/

Store Accumulator (STQ)

CONSOLE INDICATORS

/

O|1[2[|3]4]|5]|0|1|2]|3]|4 34 0! 1|2 4|5
a B B
1 garl E |ear]
la
| ate]* GotpE
PQD JX- IX*[7X
Endfop ftgr
PRS 4. fiz) | Late
PR§-PR9
A3r1
‘PdD 60 * %R S
4
lyAOD 1+ |IMQ -
L sfQ
i
ly-L\O 1+ [AC|—>
POJ) 13 (7O
ly-A0D1- |AQ (P .12.02)
0-PR8
ly4a0D 1+ | AQ (S (03.12.02)
601 PR
Store le (02
ly=A2(] .12.50)
pre|cy
E|late+ FOD 6X .12.35)
Partial[Stdre
Q; 5T0; $LW

FIGURE 15. STZ, STQ, STO, SLW
(CONTINUED)

s & :
N &S
¢ /L /S e S ¢
S O& ) < ¥ & O
PAVSISYAN < S$é&H N £ &S
s /&) L /E <& o5 o 5 o~
/eSS /) &/ S PN &'~ © ~
A <O S /X 9 &N R < e
(@) NG I X N N id N
00001 |+500 |000 00006 | 050000000006 | 000000000000 00 |000000000000
00001 [+500 000 00001 777777777777 777777777777|00 |000000000000
i 00002 |+601 | 000 00007 | 060100000000 | 777777777777|00 |000000000000
ocation
Switches | Inst Tag | Address | Octal Equiv E 00002 [+601 000 00002 | 777777777777 | 777777777777]00 |000000000000
00000 CLA 00006 | 050000 000006 1 00003 _[+560 [000 00007 | 056000000007 | 777777777777 |00 |000000000000
00001 sTO 00007 | 060100 000007
00002 LDQ 00007 | 056000 000007 E 00003 |+560 000 00003 | 777777777777 | 777777777777 00 |777777777777
00003 sTZ 00007 | 060000 000007
00004 LDQ 00007 | 056000 000007 1 00004 |+600 [000 00007 | 060000000007 | 777777777777|00 |7777777777717
00005 TRA 00000 | 002000 000000
00006 Pattern 777777 777777 E 00004 |+600 _|000 00004 | 000000000000 | 777777777777|00 |777777777771
00007 Live Reg
00005 [+560 |000 00007 | 056000000007 | 777777777777 |00 777777777777
00005 |+560 |000 00005 | 000000000000 | 777777777777 |00 000000000000
00006 |+020 |000 00000 | 002000000000 | 777777777777 |00 000000000000
00001 |+500 000 00006 | 050000000006 | 777777777777]00 000000000000
Store MQ (STQ)
CONSOLE INDICATORS
./
v g
< S
AN Os S )
N 9 o T & § O
NS &/ SEe S £y £
S S Q S50 (S © ~
o \%(9 < &4 T & S
00001 | +560 | 000 00006 | 056000000006 | 000000000000{ 00 | 000000000000
00001 |+560 | 000 00001 | 777777777777] 000000000000| 00 | 777777777777
Comarion 00002 | -600 | 000 00007 | 460000000007 | 000000000000 00 | 777777777777
Switches | Inst Tag | Address| Octal Equiv 00002 | -600_| 000 00002 | 777777777777] 000000000000] 00 | 777777777777
00000 LDQ 00006 | 056000 000006
00003 |+500 | 000 00007 | 050000000007 | 000000000000] 00
00001 sTQ 00007 | 460000 000007 2 990100 777771777771
00002 CLA 00007 | 050000 000007
00003 |+500 | 000 00003 777777777777 ) 777777777777| 00 | 7777777
00003 | TRA 00000 | 002000 000000 1ITITeT
gggg; 00004 {+020 | 000 00000 | 002000000000 | 777777777777|00 | 777777177777
00006 Pattern 777777 777777 00001 |+560 | 000 00006 | 050600000006 | 777777777777]00 | 777777177777
00007 Live Reg
00001 |+560 | 000 00001 | 777777777777 | 777777777777| 00 |7777777777
00002 {-600 000 00007 460000000007 | 7777777777 1771777171717
00002 [-600 |000 00002 | 777777777777 | 777777777777| 00 | 777777777777
00003 [+500 |000 00007 | 050000000007 | 777777777777] 00 | 777777777777

. 5 <
N &
s /8 /8 Warn S §
T VA A &/ Séa se £y €5
O /ES) &/ 9 N o~ o o~
c /SO) /5§ < e Yo' A e
00001 |+500 | 000 00006 | 050000000006 | 000000000000/ 00 | 000000000000
00001 |+500 | 000 00001 | 777777777777 777777777777/ 00 | 000000000000
Locati 00002 |+601 | 000 00007 | 060100000007 ! _777777777777| 00 | 000000000000
ocatfion
Switches | Inst Tag | Address) Octal Equiv 00002 [+601 | 000 00002 | 777777777777 777777777777/ 00 | 000000000000
00000 CLA 00006 | 050000 000006
00003 |+560 ! 000 00007 | 056000000007 | 777777777777| 00 | 000000000000
00001 STO 00007 | 060100 000007 *
00002 LDQ 00007 | 056000 000007 00003 |+560 | 000 00003 | 777777777777 7771777777777 00 | 777777777777
00003 TRA 00000 | 002000 000000
0000;‘ 00004 |+020 | 000 00000 | 002000000000 | 777777777777 oo | 777777777777
0000
00006 Pattern 777777 777777 00001 |+500 | 000 00006 | 050000000006 | 777777777777 00 | 777777777777
00007 Live Reg
00001 [+500 {000 00001 | 777777777777 777777777777 g0 | 7777777777717
00002 |+601 | 000 00007 | 060100000007 | 777777777777 g | 7777777777717
00002 [+601 | 000 00002 | 777777777777 777777777777| g | 777777777777
00003 [+560 | 000 00007 | 050600000007 | 777777777777 g 777777777777
Store Logical Word (SLW)
CONSOLE INDICATORS
X
< > Qo &
%‘S ’\\O /\\O &a S“T S
NIV ARS o NI N S L5
s S8 & s & $Ep SH £y &5
PNV 5 LN o'~ g £
¢ /S&) s /56 N ) Yok =
00001 -500 | 000 00006 | 450000000006] 000000 00 | 000000000000
00001 | -500 { 000 00001 | 631463146314) 231463146314 01 | 000000000000
p— 00002 | +602 | 000 00007 | 060200000007| 231463146314] 01 | 000000000000
ocarion
Switches | Inst Tag | Address| Octal Equiv 00002 | +602 | 000 00002 | 231463146314| 231463146314] 01 | 000000000000
00000 CAL 00006 | 450000 000006 00003 | +560 | 000 00007 | 056000000007| 231463146314| 01 | 000000000000
00001 sLw 00007 | 060200 000007 —
00002 LDQ 00007 | 056000 000007 00003 | +560 | 000 000031 631463146314] 231463146314| 01 | 631463146314 |
00003 TRA 00000 | 002000 000000
ggggg 00004 | +020 | 000 00000 | 002000000000| 231463146314| 01 | 631463146314
00006 Pattern 631463 146314 00001 | -500 | 000 00006 | 450000000006| 231463146314] 01 | 631463146314
00007 Live Reg
00001 | -500 | 000 00001 | 631463146314 231463146314| 01 | 631463146314
00002 | +602 | 000 00007 | 060200000007 231463146314| 01 | 631463146314
00002 | +602 | 000 00002 | 231463146314 231463146314 01 | 631463146314
00003 [ +560 | 000 00007 | 056000000007 231463146314| 0] | 631463146314




Store Logical Word with Parity (SLP -1612) ——— TO MEMORY DATA REG | E

Stores the 36-bit logical word of the accumulator (P, 1-35) into the speci- '
fied memory location (S, 1-35). In addition, the sign bit of the accumulator i O[1]2]/3/4|/5|0{1]2/3[4(5(/0[1[2(3/4(5]|0]|1/2|3]|4(5]|0|1[2|3(4/5(/0(1(2({3(4/5({0]!
is stored into the C bit position of the memory location. Unlike other store STORAGE BUS (SB) 1 :
operations, parity is not generated on SLP. o X B op a B af
s c l
? ‘ TN | tarly E|early
v | I 1| late El late
| TIME PROGRAM REG (PR) I |
POD 60 | | ——
s | |
1 9 | ] |
STORAGE REG (SR) | TAG REG (TR) m_[; u;(é'] ‘fx' Gio to E |(02} 15,34
INHIBIT PTY
Erd op t
GENERATION c : e op far
CIRCUITS ‘ E arly * Gén. Parity {02]05}45
13D (INSTR) | PR b -AOD] 60|-
02.05.45(5E, 1E) | | Ad (s
INSTR COUNTER (IC) | |
I l PIOD| 60[+ PR 8+ PR §+ SR 58 (02112} 40
E TIME a % | | ! E karly _F-
02.15.34 (3A) | !
ADDER}(AD) I INDEX REGS (XR)
I | XR 1 EF;oér’Z'-ngﬁ(; AC|(1-85)|-5R (1-35) (02 12}02
ADDRESS REG (AR) i I XR 2
BRING UP "GEN | | Al
SR TO SB
" LEVE 21 35 . .
E EARLY P e s = | E barly~ AODI AC (P) 515k (5)[(02.12.02
02.12.40 (48) - | AOD| 60-PR 8
e 02.05.45 (1E) ———'i I
| I q edrlyr AID1) torg cyclg (0R.12.50) a earl)
| H ! oD 6X AOD
‘o SHIFT CTR (SC) | | | [ I Mpstar E
s |afp s
. -—
AC (1-35) TO ACP TO SRS MAR ACCUMULATOR REG (AC) | MULTIPLIER-QUOTIENT REG (MQ)
25)81_35) Eon! Stdre Cydle - SB [S+]-35) >MDR|(02.12.50)
02.12.02.(4C 10 17 Iyle ARD 1 o
02.12,02 (4E) ) eqry
e e e o e e ——_ . . . —— — — ————
Stqre Gen Parityle Set MDR 86 (01419410)
g early 1 A2D1 ==
FORCE STORE
<E3‘YDC5’-E LEGEND INST  STORE LOGICAL WORD WITH PARITY E ldtes Entl ob (@2.15.35)
pOD é4X-
02.12.50 (3F) ALPHA CODE: SLP cycies: I, E Parfipl $forp
—————— = ] CYCLE
SETMDR36 | e ———— — £ CYCLE L “lenz |F% T l Y
SB (S, 1-35) 201 s1 1m12 18 21 35
TO MDR 01.19.10 (4A) 13 2
E2D1 _———————— L CYCLE
12,50 (2 02,05.45 (1B) stpl- 1612
02.12.50 (2A) 02.12.50 (2A) : ¢
_____________ &  CONTROL SEQUENCE NOTES:
THE C(AC)S,P,1-35 ARE STORED INTO THE C(Y)C,S, 1-35.
XFERS INCLUDE ALL BITS CONTAINED IN
END OP THE SMALLER OF THE TWO REGISTERS IN- AC(P) — Y(S).
02.15.35 (2E) VOLVED, UNLESS OTHERWISE SPECIFIED.

AC IS UNCHANGED AND PARITY IS NOT CHECKED.

INSTRUCTION
COMPLETED

FIGURE 16. SLp
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Store Address (STA +0621)

Stores the address portion of the accumulator (21-35) into positions 21-35
of the specified memory location. The rest of the memory word and the ac-
cumulator are unchanged.

Store Decrement (STD +0622)

Stores the decrement portion of the accumulator (3-17) into positions 3-17 of
the specified memory location. The rest of the memory word and the accumu-
lator are unchanged.

Store Instruction Location Counter (STL -0625)

Stores the contents of the instruction counter (the location of the STL instruc=
tion plus 1) into positions 21-35 of the specified memory location. The rest
of the memory word is unchanged.

Transfer and Store Instruction Counter (TSL -1627)

Stores the contents of the instruction counter (the location of the TSL instruc-
tion plus 1) into positions 21-35 of the specified memory location. The rest
of the memory word is unchanged. The computer takes its next instruction
from the specified memory location plus 1.

FIGURE 17. STA,STD,STL,TSL

YES

(AR TO IZ
{EI(DI)*
|02.12.36.1 (48)

\ |
1

STEP IC

E3(DI)*
0%.[2.36.I (4H)

srrépkxé :
14:(D1) *

-

02:12,36.1 (4D) ‘|’

SET PARTIAL
STORE TGR
16(D2)
02,15,34.1 (3H)

*FIRST CELL DRIVER PULSE
FOLLOWING THE
INDICATED TIMING
LEVEL SETS THE
RECEIVING REGISTER

FIRSTE
TIME
02,15.34.1 (3A)

|

THE PARTIAL STORE TGR CAUSES A
SECOND E CYCLE, PREVENTS END
OP AT END OF FIRST E CYCLE,
INHIBITS SB TO MDR, AND PREVENTS
PARITY GENERATION DURING THE
FIRST E CYCLE

02.15,34.1 (2E) 02.12.50.1 (5G)

(TSLSTL)  NO YES (STA,STD)
PR (S) PLUS ?
YES
TSL 2
SB (5-2,18-35 o C)
_ SB ($-20) TO AC (3-17) TO SR TO SR AC (21-35) TO SR SB (S-20 # C) TO SR
IC TO SR (21-35) SR (5-20) (3-17) E3 EDI) * E3 (DN *

E3(D1)*
02.12,05.1 (3E)

E3(D1) * 4F
02.12.01.1 (4C, 4G)

E3(D1) *
02.12,02.1 (3F)

E3(D1) *

02,12.01.1 (4C, 4D,
e

02.12.01.1 (4C, 4G,

02,12.02,1 (4H)
4F)

l

|

SECOND
E TIME
02,15,34,1 (3C)

RESET PARTIAL
STORE TGR

E 6 (D1)
02.15.34.1 (5H)

SR (5-35) TO SB
E 0 (D5)
02.12.40.1 (4C)

FORCE STORECYCLE|
E 1(D5)
02,12,50,1 (3F)

SB TO MDR
E2 (D)
02.12,50.1 (2A)

END OP
02,15,35.1 (2E)

d

1

IC TO AR
E 5 (D)
02.12.34.1 (4D)

INSTRUCTION
COMPLETE

—

)

—> TO MEMORY DATA REG

STORAGE BUS (SB)

s 20]21 C
i )
0 | 1 2 o)
s, 3-11 | 18-20
C3- | P )
| 1 | | (5-35)
PROGRAM REG (PR) | | |
| | |
S | + |
1 9 ' |
STORAGE REG (SR) TAG REG (TR)
T
s ! ADDRESS IC
21 * 35
INSTR COUNTER (IC) |
21 35 !
i
ADDER (AD) INDEX REGS (XR)
l | | XR 1
Q |p
ADDRESS REG (AR) } XR 2
] XR 4
21 35
21 35 | 21-35)
T 1
SHIFT CTR (SC)
0 4 s IQ |P | !21 ADDRESS 55 s
MAR ACCUMULATOR REG (A C) MULTIPLIER -QUOTIENT REG (MQ)
10 77
LEGEND INST  +0621 STORE ADDRESS

—_— 1 CYCLE

—————— — E CYCLE

_————— L CYCLE

------------- #  CONTROL

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

20

ALPHA CODE: STA CYCLES: I,E E
[ +0621 IF % T | Y
s 18 21 3

SEQUENCE NOTES:

THE C(AC)2]-35 ARE PLACED INTO C(Y)y;_35.

THE C(Y)s, 1-20 AND THE C(AC) ARE UNCHANGED.




—— TO MEMORY DATA REG

STORAGE BUS (SB)

——— TO MEMORY DATA REG

STORAGE BUS (SB)

I

N

c
oo
5-35 18-35
:2 I
PROGRAM REG (PR) | |
Si I +
1 9 |
STORAGE REG (SR) TAG REG (TR)
T
s c
T
|
|
INSTR COUNTER (IC) !
|
|
i
21 35 !
1
ADDER (AD) INDEX REGS (XR)
| | XR 1
Q |p
ADDRESS REG (AR) II XR 2
XR 4
I
| 21 35
21 35 617
|
|
|
SHIFT CTR (SC) o
10 s [a|p 3 D7 s
MAR ACCUMULATOR REG (A C) MULTIPLIER-QUOTIENT REG (MQ)
10 17 :
REMENT
LEGEND INST  +0622 STORE DECREM
ALPHA CODE: STD Ccyctes: I EE
— > 1CYCLE
v T v ]
—————— — £ CYCLE
S n o2 18 21 35
i3 20
—_— L CYCLE
_____________ &  CONTROL SEQUENCE NOTES:

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

THE C(AC)3_17 ARE PLACED INTO C(Y)3-17.

THE C(Y)S-2,18-35 AND THE C(AC) ARE UNCHANGED.

— TO MEMORY DATA REG

STORAGE BUS (SB)

T
|
VA | TN
s, 3-11 | | 18-20
N4 i o
R Lo
PROGRAM REG (PR) | I :
| |
S | ‘ }
1 9 ' 1
STORAGE REG (SR) TAG REG (TR)
1
s | ADDRESS c
21 [ TS
|
INSTR COUNTER (IC) |!
I 2.2, E ! :
|
]
21 35 1
|
ADDER (AD) INDEX REGS (XR)
| l XR 1
P
ADDRESS REG (AR) o XR 2
XR 4
21 35
21 35
o SHIFT CTR (SC) l ] I
MO - s lap s
ACCUMULATOR REG (A C) MULTIPLIER-QUOTIENT REG (MQ)
10 17
LEGEND INST  -0625 STORE INSTRUCTION LOCATION CTR
ALPHA CODE:  STL CYCLES: I, E, E
———————— | CYCLE
______ - ECvCLE s el 1 | Y ]
X 1] 18 21 35
3 20
—_— L CYCLE
_____________ & CONTROL SEQUENCE NOTES:

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

THE LOCATION OF THE STL INSTRUCTION +1 IS PLACED IN C(Y)2}_35.

THE C(Y)S, 1-20 ARE UNCHANGED,

c
T
| |
[ VR )
4 5-35) [(1-20) {5-35)
PROGRAM REG (PR) | | |
J | [
s | ‘ |
1 9 Y i 1 .
STORAGE REG (SR) TAG REG (TR)
T
! ADDRESS |
————— —_ S H C
| + 21 j 35
{ INSTR COUNTER (IC) r—— —— T
|
| STEP IC | z !
| 21 I ] 35 | !
| ls |4 i
| | it - :
| | ‘ !
| | ADDER (AD) INDEX REGS (XR)
1]
| Q IP | | ADDRESS XR1
| ADDRESS REG (AR) ] XR 2
| 21 35 W]
3
| 21 35
| 2 : 35
L5
SHIFT CTR (5C) | ] | ]
NT\gR < s lalp s
ACCUMULATOR REG (A C) MULTIPLIER-QUOTIENT REG (MQ)
10 17
LEGEND INST -1627 TRANSFER AND STORE INSTRUCTION LOCATION COUNTER
ALPHA CODE:  TsL CYCLES: I, E, E
—  » jcCYClLE
______ — E CYCLE [ iicad lF% T I Y
51 112 1820 21 35
| CYCLE
_____________ =  CONTROL SEQUENCE NOTES:
THE LOCATION OF THE TSL +1 IS STORED IN C(Y)9q_35-
XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN- POSITIONS S, 1-20 OF Y ARE UNCHANGED.,
VOLVED, UNLESS OTHERWISE SPECIFIED.
THE COMPUTER TAKES ITS NEXT INSTRUCTION FROM Y+1,

49



Store Address (STA)

| E E Location
Switches | Inst Ta Address | Octal Equiv NSOLE INDICATORS
Of1]|2]|3]|4|5(0|1]|2|3|4|5]|0|1|2[{3|4|5]0]1|2]3[4a|5]|0|1]2|3|4|/5|/0]|1]2{3]|4|5]|0|!1]2]3]|4|5 9 d co e
00000 CLA 00006 | 050000 000006
| efrl 00001 STA 00007 | 062100 000007 < &
00002 | LDQ 00007 | 056000 000007 w /S s L & IS
1 lote 00003 TRA 00000 | 002000 000000 o/ & /8 N « o 5 5 N
00004 W) S ISES S LK g NN STH S &S G
o) Y /&S L /eS8 & oLs S 3 N A
E parly 00005 N *C' N S §Q () S J}éﬁ\? G~ 5o o~ <
00006 Pattern 377777 777777 o8/ o /S9/) /39S D €q T £ S R
00007 Live Reg
Ellat
e ot L E | 00001 [+500 | 000 |0 | 00006 050000000006] 000000000000] 00 | 000000000000
|ar
i 1| 00001 +500 | 000 {0 | 00001| 377777777777 377777777777 00 | 000000000000
e
I E(] 00002 4621 | 000 lo | 00007 062100000007) 377777777777] 00 | 000000000000
Aipl- $tes IC| (0p.12.3
IEec;r| »:lD tre ( ) e | E@)] 00002 [ +621 | 000 |0 | 00007 | 000000077777; 377777777777) 00 | 000000000000
9p tgr
E2) | 1 00002 | +621 | 000 |0 | 00002 | 000000077777 377777777777| 00 | 000000000000
| {late ADD®  Partial stote (92.]5.84)
OD 62 E late]AQD1 ' I E 00003 | +560 000 [0 00007 056000000007 377777777777 00 | 000000000000
I latefEnd ol fai* | Go 1 E[(02.15.34) |  gart{al shore E|latp E I 00003 | +560 | 000 |0 | 00003 | 000000077777| 377777777777] 00 | 000000077777
. POD[OX1TX 7%
1 1 00004 [ +020 | 000 |0 | 00000 002000000000f 377777777777] 00 | 000000077777
g eafly AID1e (02.12.36)
Hartla) b tore - I E_| 00001 |+500 | 000 |0 | 00006 | 050000000006| 377777777777| 00 | 000000077777
HOD 62:PR| 7+ E I 00001 500 000 |0 00001 3 7
+! 77777777777 377777777777 00 | 000000077777
POD (62-PR 7+ lIC#5R (02.12,05)  (STLTSI) -
E fear|y*A3D|l 1 E(1)] 00002 | +621 | 000 [0 | 00007 | 062100000007 377777777777| 00 | 000000077777
Ega, y*A3Dl1- 58 [5-20) 1SR (5-2D) (STL.TSL) E(1) | E(2)] 00002 |+621 | 000 |0 | 00007 | 000000077777| 377777777777 00 | 000000077777
POD [62+PR 7
E2) | 1 | 00002]+621 {000 |0 | 00002 000000077777 377777777777| 00 | 000000077777
Elear|y-43D{1+ [nh]bit|SB SR (21435)(02.12.0]) (STA)
STA e _E | 000034560 {000 [0 | 00007 ! 056000000007f 377777777777| 00 | 000000077777

E lear|y-A3D|l* finh|bit|SBT# BR (3-17) {02{12{01) (STD;
SO =

E lear]y-A3Df1- AC|(3-17)[(SR [02}12}02) (§TD
POD 2-PR g ™1

E lear|y-A3D|lc AC|(211-35) —-SR (02.12.0p) [STA)
Store Decrement (STD)

PQD 42-HR 8 =
earlyA3D 1+ Step 1 (oz.lF.ss) (Tst) CONSOLE INDICATORS
['SL . p—
X &
Elear]y-RO0 62 SR = SH (02.12.4D) > > L & &
/8 /8 &s N $ $
/S /S5 S/ )¢/ 58 / So £ £ ¢
Master E-AID1 orbe Stork Chcle (02.12.50) | ) & /ES) &)ES)e) § L7 ¥ Lo/ @+ 3
POD|6X early AODI1 Q‘;\_ C\ \?(9 < /8 (('3 Ay YQ g To £ o I
Sf(;re‘\fql' E*ND (02.1&.5L) 1 E 00001 |+500 [000 |o 0500000000064 | 00 1000000000000
eqr y
I E I 00001 |+500 | 000 }o | 00001 | 377777777777 377777777777]/00 (000000000000
E late End op (02.12.35)
Partial Store prevents: +POD éX - 1| k] oo00z [+622 [000 [0 | 00007 | 062200000007 | 377777777777]00 |000000000000
Pprtifal Storg Loc‘ction .
End op (02.15.35) Switches | Inst Tag | Address | Octal Equiv E(1) E(2) | 00002 |+622 [000 [0 | 00007 | 077777000000 | 377777777777/00 |000000000000
Set IC (02.12.36) Eflate* IC AR (42.12.34)
SR —MDR (02.12.50) A5D = 00000 CLA 00006 | 050000 000006 E2) | 1 |ooooz [+622 |o0o |o | o000z | 077777000000 | 377777777777]00 |000000000000
SR —SB (02.12.40) 00001 STD 00007 | 062200 000007
STASsTD:IsTL: T 00002 LDQ 00007 | 056000 000007 I £ 3 4560 o | 056000000007 | 377777777777]00 | 2
! ;ST TS 00003 TRA 00000 | 002000 000000 .
00004 E I 00003 |+560 | 000 [0 | 00003 | 077777000000 | 377777777777]00 07777
00005
00006 Pattern 377777 777777 R I 00004 |+020 {000 {o | 00000 | 002000000000 | 377777777777]00 027777000000
00007 Live Reg - -
I E | o000l [+500 000 [o | 00006 | 050000000006 | 377777777777 00 |077777000000
E 1 00001 {+500. |000: |o | 00001 | 377777777777 | 377777777777]00 |077777000000
I E(1) | 00002 [+622 {000 |0 00007 062200000007 | 377777777777]00 077777000000
E(1) E(2) | 00002 |+622 000 [0 | 00007 | 077777000000 | 377777777777]00 |07 0
E@) | I 00002 [+622 |000 o | 00002 | 077777000000 | 37777777777 1077777000000
FIGURE 17. STA, STD, STL, TSL 1 E 100003 14560 | 00007 | 056000000007 { 377777777777 1077777000000
(CONTINUED)




Store Instruction Location Counter (STL)

CONSOLE INDICATORS

Location

Switches | Inst Tag Address | Octal Equiv
00000 CLA 00006 | 050000 000006
00001 STL 00007 462500 000007
00002 CLA 00007 | 050000 000007
00003 TRA 00000 | 002000 000000
00004

00005

00006 Pattern 377777 777777
00007 Live Reg |

Location

Switches | Inst Tag Address | Octal Equiv
00000 CLA 00006 050000 000006
00001 TSL 00003 562700 000003
00002 TRA 00001 002000 000001
00003 TRA 00000 002000 000000
00004 ADD 00006 040000 000006
00005 TRA 00003 002000 000003
00006 Pattern 000000 000001

g /s g 5/ & &
Q \gl (//\\% '\\O & (3‘/#3' S‘/r § O&\ O0
$§) & )SE)SSKE ) &) She S® LY g5 N
) 3 [E5) S SESSe) § ) 587 oY Y L7 &
vy ) o SSO) S /08T w o Yo A o Ay
I E 00001 +500 000 | 0 Jo0O006 050000000006 | 000000000000 00
E I 00001 +500 000 | 0 {00001 3777771771777 3777771777777 00
I E(1) 00002 -625 | 000 | 0 |00007 462500000007 377777777777 00
E(1) E(2) (00002 -625 | 000 | 0 |00007 000000000002 | 377777777777 | 00
E(2) 1 00002 -625 | 000 | O {00002 000000000002 | 377777777777 | 00
1 E 00003 +500 | 000 | 0 {00007 050000000007 | 377777777777 | 00 |
E 1 00003 +500 000 | 0 00003 000000000002 000000000002 00
I 1 00004 +020 | 000 | 0 {00000 002000000000 | 000000000002 00
1 E 100001 +500 | 000 | 0 {00006 050000000006 | 000000000002 | 00
TRANSFER AND STORE INSTRUCTION COUNTER (TSL)
CONSOLE INDICATOKS
. )5 /s S &
Q S C\\% < o o é"/@‘ § (3{1-\ 6)
S8/ & JSE/ LSS E ) Sge /) 5P LY £F N
I E 00001f +500| 000} O 00006f 050000000006 | 000000000000 { 00
E 1 00001} +500) 000} 0O 00001 000000000001 | 000000000001 00
1 E(1) 00002 -627 ) 000] O 00003| 562700000003 | 000000000001 00
E(1) E(2) 00002] -627| 000| O 00003 002000000002 | 000000000001} 00
E(2) I 00004 -627] 000] 0O 00004] 002000000002 | 000000000001 | 00
1 o 00005 +400| 000| o] 00006f 040000000006 | 000000000001 | 00
E 1 00005( +400: 000{ O 00005/ 000000000001 [ 000000000002 | 00 *
1 1 00006 +020} 000| O 00003| 002000000003 | 000000000002 | 00
1 1 00004 +020| 000| O 00002| 002000000002 { 000000000002 | 00
I 1 00003( +020| 000} O 00001| 002000000001 | 000000000002 { 00
I E(1) 00002| -627| 000} O 00003| 562700000003 | 000000000002 | 00
E(1) E@2) 00003] -627| 000| O 00003| 002000000002 [ 000000000002 | 00
| E(2) 1 00004 -627| 000]| © 00004 002000000003 { 000000000002 | 00
1 E 00005 +400| 000} O 00006] 050000000006 | 000000000002 | 00
E 1 00005 +400| 000| O 00005[ 000000000001 | 000000000003 | 00| *
Note| *Incrqase accumulat¢r by gne for each|program pass.
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Store Index in Address (SXA +0634)

Stores the contents of the specified index register into positions 21-35 of
the specified memory location. The rest of the memory word is unchanged.
If the tag field is 0, bits 21-35 of the specified memory location are cleared.

Store Index in Decrement (SXD -0634)

Stores the contents of the specified index register into positions 3-17 of the
specified memory location. The rest of the memory word is unchanged. If
the tag field is 0, bits 3-17 of the specified memory location are cleared.

(SXA)  YES

I TIME
PRI OP 63

T

SET TAG (A+B+C) TGR
13 (D2
02.04.20,1 (5G)

SET PARTIAL
STORE TGR
16(D2)
02,15,34,1 (3H)

*FIRST CELL DRIVER PULSE
FOLLOWING THE
INDICATED TIMING
LEVEL SETS THE
RECEIVING REGISTER

E TIME
02,15.34.1 (3A)

.

TAG (A48+C)  \
TGR SET ? NC

NO  (SXD)

HE PARTIAL STORE TGR CAUSES A
SECOND E CYCLE, PREVENTS END
OP AT END OF FIRST E CYCLE,
INHIBITS SB TO MDR EEESEES=ampwemn
SRR, AND PREVENTS PARITY
GENERATION DURING FIRST E CYCLE
02.15,34,1 (2€) 02,12.50.1 (5G)

PR (S) PLUS ?

[/ TAG (a+BiC)
NO TGR SET 2

02,04.20.1

XR (A+B+C) TO
SR (21-35)
E3(DI)*
02.12.04.1 (4C)

SB TO SR (5-20)
E3(D)* 4c
02,12,01.1 (&)

|

SR (1-35) TO AD
(1-35)

E 4 (D2)
02,12,08,1 (41)

L

02,04.20.1

XR (A+B+C) TO SB TO SR (5-2,
SR (3-17) 18-35)
E3 (D) * E3 (D) *

02,12,04,1 (4) 02.12.01.1 (4D)

|

“:4 SR (3-17) TO AD
(2i-35)
E 4 (D2)
02,12.09.1 (4C)

l

RESET XRX
E4(D1)
02,12,15.1 (4D)

1

AD (21-35) TO XRX
DELAYED E 4 (D1)
02.12,15.1 (2H)

SECOND E TIME

>

02,15,34,1 (3C)

E 5 (D1)

RESET XR (A+B+C)

02,12,16,1 - 02,
12,18,1 (4E+ 3C+3C)

RESET PARITIAL
STORE TGR

E 6 (D1)
02,15.34.1 (5H)

XRX TO XR (A+B+C)
DELAYED E 5 (D1) E 0 (D5)
02.12,16,1 - 02,12,
18.1 (2H + 3F + 2F)

SR (S, 1-35) TO SB

02.12,40.1 (4D)

FIGURE 18. SXA,SXD

e 7
a0l

N g W

NS RS,

SN

SB TO MDR
E2 ea()
02.12.50.1 (2A)

]

END OP
02.15,35.1 (2E)

INSTRUCTION
COMPLETE

INST +0634 STORE INDEX IN ADDRESS

F’ TO MEMORY DATA REG

ALPHA CODE: SXA cycies: I, EE

Lo V7071~ |

S 18-20 21 35

STORAGE BUS (SB)
lc

v

SEQUENCE NOTES:

THE CONTENTS OF THE SPECIFIED INDEX REGISTER(S) ARE STORED IN C(Y)2;_35.

THE C(Y)s,1-20 ARE UNCHANGED.

WITH A TAG OF ZERO, THE C(Y)2).35 ARE CLEARED TO ZEROS.

INST -0634 STORE INDEX IN DECREMENT

ALPHA CODE: SXD CYCLES: I, E, E

= V7 ]

S 18-20 21 35

SEQUENCE NOTES:

- THE CONTENTS OF THE SPECIFIED INDEX REGISTER(S) ARE STORED IN

CM3.17-
THE C(Y)s.2, 18-35 ARE UNCHANGED,

WITH A TAG OF ZERO, THE C(Y)3.17 ARE CLEARED TO ZEROS.

T
h )2
L @
i 1-20} (5, 1-35)
I
! |
L
1
STORAGE REG (SR) TAG REG (TR)
v
! ADDRESS IC
21 B 35
|
e - — —_—— _' :
I i
! i
| ]
I ]
ADDER (AD) l INDEX REGS (XR)
| ] L—Xxr1
Q1P XR 2
XR 4
21
TO MEMORY DATA REG
STORAGE BUS (SB)
le
| I * I |
o D
Lo ,
1 1 |2 1
| | |
6] 0,2 I (s,1-35) | (18-35)
1 | l |
L ] ) .
STORAGE REG (SR) TAG REG (1R)
1
D
! c
3 AV |
| . |
- — ]
! :
I’ -
1
| |
1
| 1
| |
ADDER (AD) INDEX REGS (XR)
r I e xR
< |P XR 2
XR 4
21



| E E Store Index in Address (SXA)

ATORS
o|i|2]3|a]|s]o]i]|2]|3]|a]|5]o]1]|2]|3]4a]|5]0]1]2]3]a|5|0]1]|2]3]4]5]|0]1]2]|3]a]5]0 CONSOLE INDICATO
X &
9 & &
| eprl w /S > & & IS
Q N 0\ /\Q (Lﬁ(/q- S Ob QO
S X
Ligte &/ ISE) SIE & S N o & © &
o) G [Es5) EfESS) § ) 59° g3 B/ X S
& AT ~ 7
E earl O‘Z}‘ (@) \%L)O NYA (9 S ‘?9 To Yo < & A Y
E |ate]
1 E 00001 +500 | 000 |0 | 00006] 05 0006 | 0000 00 | 000000000000 00000
= E 1 00001 +500 000 | O 00001 | 042077700000 042077700000 00 000000000000 00000
E b
— Location E 00002 +601 000 | O 00007 | 060100000007 042077700000 00 | 000000000000 00000
| bt asba- et fag [(AsB+d) (02.04.50) Switches | Inst Tog | Address | Octal Equiv E 1 00002| +601 | 000 |0 | 00002 042077700000 | 042077700000 | 00 | 000000000000 00000
SB| (18+19+20) [ 00000 CLA 00006 | 050000 000006
- 7- 7 00003 | 077400777777 042077700000 00 | 000000000000 77777
00001 sTO 00007 | 060100 000007 s 000031 +774 | 377
1 IhtedAOD2 | Hartial $tone ( 2.15.34) 00002 AXT 4 77777 077400 777777 I E(1) 00004 +634 000 | 7 00007 | 063400700007 042077700000 00 [ 000000000000 77777
FOD| 63 E{latg-ADD1 00003 SXA 7 | 00007 | 063400 700007
00004 LDQ 00007 | 056000 000007
7 00007 | 042077777777 042077700000 00 | 000000000000 77777
| Rart{al {tore E [lat 00005 TRA 00000 | 002000 000000 E() | E@) | 00004] +634 | 000
1 lgtesEnd op[tgr, Gp ta E {0211534) 00006 Pattern 042077 700000
ROD OR+T +7ﬁ 00007 Live Reg 2 L1 00004 +634 | 000 | 7 | 00004 042077777777 | 042077700000 | 00 | 000000000000 77777
Elear]y*A3D])* 9B 4>SR (S}-20 o2 12 qn 1 E 00005] +560 000 | O 00007 { 056000000007 042077700000 00 | 000000000000 77777
- -
POD b0 b 00005 | 4560 000 | O 00005 | 042077777777 042077700000 00 | 042077777777 77777 I
:OlD 6:;; PLUS & A+B-‘<)_‘.S (2-3p) 02']2'}04) SKA I I 00006] +020 000 | O 00000 | 002000000000 042077700000 00 | 042077777777 77777
lafe*,
1 E 00001 ] +500 000 | O 00006 | 050000000006 042077700000 00 | 042077777777 77777
SR |(1-35) 1+~ AD |(02}.12..08) g
- I 1] +500 000 [ O 00001 | 042077700000 042077700000 00 | 042077777777 17777
E| lateABD |+ XR| (A1B+C) SR (3-17) (42.12.04) 1 E 00002] +601 | 000 | 0 | 00007] 060100000007 | 042077700000 | 00 | 042077777777 7717
PPD] 63tPRY M{NUS
E I 00002 4601 000 { O 00002 | 042077700000 042077700000 | 00 | 042077777777 17777
| . B +>9R (5-2} 18-35) (42.12.01 SXD
E _:!?D g L ( }_ ( ) . 1 1 00003 ] +774 377 1 7 00003 | 077400777777 042077700000 00 | 042077777777 17777
Xﬂ (AFB'H") 1eAD {02)12]09 1 E(1) 00004 | +634 000 | 7 00007 | 063400700007 042077700000 00 | 042077777777 77777
™ E(1) E(2) 00004 | +634 000 | 7 00007 | 042077777777 042077700000 00 | 042077777777 77777
Reket XRX (02. 12.15) E@) | I 00004 | +634 | 000 | 7 | 00004 | 042077777777 | 042077700000 | 00 | 042077777777 77777
IF I E 00005 | +560 000 [ O 00007 | 056000000007 042077700000 00 | 042077777777 77777
E IotetA4D 1] AD (R1-B5) o KRX (02.12.15)
Ingex finst| -
Store Index in Decrement (SXD)
4 lole-d50 Resat X (4+81C)|(02.12.16/17/18) CONSOLE INDICATORS
late. %
Ihdex inst < /
XRX - XR (A+BHC)Y (02.12.16/17/18) S &
bl < Q <& &
& Y s N3 & s
Location S N N (‘9" N N N)
Swi i L/ S Jo&/) & & o o S G~ e} o
SR (S]-35) =SB (d2.12.40) witches | Inst Tag Address | Octal Equiv ()‘7()5\ « /%Qé& 139 (s é&/ ‘{? §5$ 8%‘:5 Je q é‘é’ :;;) A~(1 ‘:}_'54,
AT O N} NES) Q ’ ~ ~ ~ Q3
00000 | CLA 00006 | 050000 000006 o) S S0, /3 S cEs For g o & NS
Partial Store prevents: J 1y*ARD 1+ 02}12}50) 00001 STO 00007 060100 000007 = A <
P : E garly*APD] 00002 AXT 7 | 77777 |.077400 777777
tore 00003 SXD 7 00007 463400 700007 E 0 1] +500 00010 00006] 050000000006 000000000000 00| 000000000000 00000
End Op (02.15.35) - e O ]
Set IC (02.12.36) ] L 00004 LDQ 00007 | 056000 000007
S;_,SB (02.12.40) g late® End op (0.15.35) 00005 TRA 00000 | 002000 000000 E 1 00001| +500 | 000 ] 0 | 00001 042000777777 | 042000777777 | 00| 000000000000 20000
SB.—» MDR 602 .12 50) POD X1 00006 Pattern 042000 777777
12, orfaTBiole 00007 Live Reg 1 E 00002} +601 | 000 | 0 | 00007 060100000007 | 042000777777 | 00| 000000000000 00000
} k ‘ l l | ‘ \ l X SXD b _00002| +601 | 000 { 0 | 00002| 042000777777 | 042000777777 | 00| 000000000000 00000
I I 00003] +774 377 1.7 00003 | 077400777777 042000777777 00| 000000000000 7;1777
1 E(1) 00004] -634 000 ! 7 000071 463400700007 042000777777 00| 000000000000 27722
(1) E(2) 00004] -634 000 | 7 00007) 077777777777 042000777777 O( 000000000000 17777
) I 00004 -634 000 | 7 041 0777777777177 042000777777 | 00| 000000000000 27777
1 E 00005 +560 | 000 | O 00007 | 056000000007 042000777777 00 | 000000000000 22777
E I 00005 +560 000 [ O 00005 Q77777777727 042000777277 00| 077772777777 222272 -+
1 00006 +020 000 [ O 00000 ! 002000000000 042000777777 00| 077777777777 217727
E 00001 +500 | 000 | 0 | 00006 050000000006 | 042000777777 | aq | 077777777777 22222
E 1 000011 +500 | 000 [ Q 000011 042000777777 | 042000777777 | oo | 0777777777177 17717
1 E 00002 ] +601 000 { O 00007 | 06010 7 042000777777 00} 077777727777 27271
E I 00002 +601 | 000 | 0 | 00002 042000777777 | 042000777777 | 00 | 077777777777 777171
1 I 00003 | +774 | 377 | 7 | 00003 ) 077400777777 | 042000777777 | 00 | 077777777777 77777
E(1) 00004 | -634 000 | 7 00007 | 463400700007 042000777777 001 077777777777 222272
E(1) E(2) 00004 | -634 Q00 rd 00007 : 077777777727 042000777777 001 077777777777 22277
E(2) 1 00004 | -634 000 | 7 00004 | 077777777777 042000777777 00 | 077777777777 77777
E 00005 | +560 000 [0 00007 | 056000000007 042000777777 00 | 077777777717 177717
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Compare Character with Storage (CCS -1341)

Compares the character in positions 30-35 of the accumulator with the

character (specified by bits 15-17 of the instruction word) in the speci-
fied memory location. If the accumulator character bits are greater than
the character in memory, the computer takes the next sequential instruc-
tion; if these bits are equal to the specified character, the computer skips
the next instruction and proceeds from there; if they are less than the speci-~
fied character, the computer skips the next two instructions. The contents
of the accumulator and memory are unchanged.

1 TIME
POD 34 e PRS @ PR 9
© PRG @ PR7ePOS 6 & 7

SELECT CHAR

STEP IC
14D1*
02,12.36(4A)

E TIME
02.15.34(3A)

1 3D(INST)
02,04.19

*FIRST CELL DRIVER PULSE
FOLLOWING THE INDICATED
TIMING LEVEL SETS THE
RECEIVING REGISTER

SEL SB CHAR TO SR (30-35)
E3D1*

CLEAR SR (5-29)

02,12.07(4C) E3 (DI)*
02,01,40 & 41
L TIME
02,15,34(3F)
SR TO AD SRS TO ADP AC TO AD
E5D6 E5D6 E5Dé
02,12,08(4D) 02,12,08(48) 02,12.11(4G)
YES AD 30 NO
CARRY?
SR > AC 02.10.75(2G) ACZ SR
STEP IC
LIDI*
02,12.36(4G)
| 1
HOT 110
AD 35
L2D3
02,12,12(4B)
o 1 8 o
SR 2 AC 02.10.75(2G) AC > SR
STEP IC
L4D1*
02,12.36(4F)
END OP
02.15.35(2D) NOTE: THE EQUAL CONDITION
EXISTS ONLY IF THERE WAS NO
30 CARRY AT LIDI

FIGURE 19. CCS

‘ INSTR, COMPLETE ’

—— TO MEMORY DATA REG

STORAGE BUS (SB)

—® | CYCLE

—————— - E CYCLE

== L CYCLE

------------- #  CONTROL

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

C
i
N\ . . P
PROGRAM REG (PR) CHAR)  SR3q_35
s
1 9 |
STORAGE REG (SR) POS REG TAG REG (TR)
T ]
] [}
s ! c H
30 [f35 1B 5§17
2,4 oemememeenaend
INSTR COUNTER (IC)
(AD 30 CAR)
STEP IC
21 35  *3,*5
i
ADDER (AD) INDEX REGS (XR)
: XR 1
P 30 35 -
ADDRESS REG (AR) Q XR 2
t 4 HOT 1 XR 4
Y 21 35
2 3 2,4 30 CAR (STEP IC)
(Q,P, 1-35)
SHIFT CTR (SC) I I I 1
N, —] s |la|p ! s
ACCUMULATOR REG (A C) MULTIPLIER-QUOTIENT REG (MQ)
10 17
LEGEND INST  -1341 -- C COMPARE CHARACTER WITH STORAGE

ALPHA CODE: CCS CYCLES: |, E, (1)

l ~1341 IFHCITI Y 1

S n 15 18 21
17 20

8

12
13

SEQUENCE NOTES:
THE CHARACTER IN LOCATION Y SPECIFIED BY THE "C" FIELD IS COMPARED
WITH THE C(AC)30.35. IF C(AC)39_35 > CHARACTER IN Y, TAKE THE
NEXT INSTRUCTION. IF C(AC)qq_35 = TO THE SPECIFIED CHAR, SKIP 1
INSTRUCTION. IF THE C(AC)3q_g5 < CHAR, SKIP 2 INSTRUCTIONS.

CYCLES REQUIRED 7040: 1|, E
7044: I, E, L




N

WAS

I-]1 EARYY

Compare Character with Storage (CCS)

A

Aola As|Ad Az|Aa|As| A AslAs Ai|A2(A3|As|As|Ao|AI |A2|A3|A4|As|A0|A 1 [A2lA3|Ad|AS CONSOLE INDICATORS
1B x &
s /s £ & &
| LATH & S 9 & S S
S /& N O'& S o o)
W&/ 8 /S5 ) $ & S N &8 G
A & /&S S J& & OLH S 5 ’ A
I cgs | 1p4 S/ & [e5) &S/ § /) 58 SN S &
PR DN (CES) ¥/ & /S /59 9 €g Tor & o Ny
(7044)
E |o000l | +500]| 000 00006 | 050000000006 | 000000000000 |00
HOS 5-17 (02.p4.
PS p -#POS | E 1 00001 | +500| 000 00001 | 042000000076 | 042000000076{00
1 E 00002 | -341| o000 00003 | 534105000003 | 042000000076 [C0
I{laty
Adp|——= C (p2.012.B6. E 00002 | -341| 000 00003 | 000000000075 | 042000000076 |00
d L 1 00002 | -341 | o0 00002 | 000000000075 | 042000000076 |00
5O|T] E
I I 00003 +020 000 00000 002000000000 042000000076 |00
M E
1 E |00001 | +500| 000 00006 | 050000000006 | 042000000076 |00
[
CS| blgcks the
B —# SR ngrmg! OR.12.0f1. ]
des |+ - R.12.47.1)
-A3D1 b 1 >
Tt —
E
A gi D $BC-> SE .07.1) SBESR| CO SBL-SR| C5
SR30| [SBBO | §R3
SBl | SR31| |[sBB1 | 4R3
s85 | sR3s| |seBs| dRa
L EAR
L|LA
eq ~
cd T~ D (fTZ. R
e —~ b, (02 !
Cq 1 P )
eq P~ D (02. )
C( T
AD S e o (03.12
L~
. A
- |A2p3-] D 35 (02.12.]2.
s
AD(30 CuJ N~
dcs (2.1
L efrlyl- AdD)]—T
L lgte vJ
e NG OP (02.15.35.1)
ce¢s T
I 1q

55
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Place Character from Storage (PCS -1505)

Places the character (specified by bits 15-17 of the instruction word) of
specified memory location into positions 30-35 of the accumulator. The
ory word and the rest of the accumulator are unchanged.

OR to Accumulator (ORA -0501)

the ¢
mem-=

Logically OR's each bit of the specified memory location with the corre-

—® TO MEMORY DATA REG

STORAGE BUS (SB)

co |c: Icz |c3|c4|c5|c
]

| T T
o |
L
Coor ey i
[ A 9
|
| | |
 J Y | i
STORAGE REG (SR) POS REG TAG REG (TR)
1)
; o ke |
13 15 17

ADDER (AD)

o . |

sponding bits of the accumulator. The result is placed in the accumulator. The
sign bit of the memory word is OR'ed with the P bit of the accumulator. The
contents of memory and bits S and Q of the accumulator are unchanged.
Logical OR'ing is as follows:
1,1=0
1,0=1
0,1=1
0,0=0
1 TIME
. POD 50 ]
FIRST CELL DRIVER PULSE SELECT CHAR POS
FOLLOWING THE I 13 (D-INSTR.)
INDICATED TIMING 02,04.19.1
LEVEL SETS THE E TIME —T
RECEIVING REGISTE ; —
R 02,5.34.1(3A)
Ol ES (PCS
(ORY) _NO PR(7) =17 ARG
|
SAVE AC (Q) AC (P,1-35) TO SR SBTO SR CLEAR SR (5-29) gg'— 3(5)3 3§)HAR TO
13 (D-INSTR) E3(D1) * E3(D1)* E3 (o) E :§ (on*

02,02.37,1(4C) 02,12,02,1 (48, 4D)

02.12.01.1 (4C, 4F)

END OP
02.15.35.1(3C)

0——-]

02,12,07.1 (4B)

—¢

4

wb—

-— — — — — —

29

y

INDEX REGS (XR)

XR 1

XR 2

XR 4

21

—® TO MEMORY DATA REG

STORAGE BUS (SB)

END OP
02,15.,35.1(3C)

T
S IQ]P | !30 35 SJ

C
i
1
|
|
|
|
|
Y
STORAGE REG (SR)
c
A
| 2
i
ADDER (AD)
38
3
(Q-35)

ol |

ACCUMULATOR REG (AC)

MULTIPLIER-QUOTIENT REG (MQ)

ACCUMULATOR REG (AC)

SR (1-35) TO AD
E7(D2)

02.12,08.1 (4G)

SR (S) TO AD (P)
E7 (D2
02.12.08.1 (4A)

AC (Q-29) TO AD
E7 (D2)
02.12.10.1 (48)

FIGURE 20. PCS, ORA

AD TO AC
E8 (D) *
02.12.20.1 (4l)

( INSTRUCTION

COMPLETE

D,

INST -1510--C PLACE CHARACTER FROM STORAGE
ALPHA CODE:  PCS cYCles: I, E
] as- [FPc| 1] Y
s1 77 2 15 18 21 35
13 17 2

SEQUENCE NOTES :

THE CHARACTER IN LOCATION Y SPECIFIED BY THE "C" FIELD OF THE

INSTRUCTION REPLACES THE C(AC)35_35-
THE C(AC)S' Q, P, 1-29 ARE UNCHANGED,

THE C(Y) ARE UNCHANGED,

—_—_————————

INST -0501 OR TO ACCUMULATOR
ALPHA CODE:  ORA CYCLES: I.7 .,
L_wn [FPAr] |
s1 112 18 21 25
13 20

SEQUENCE NOTES:

LOGICAL ADDITION OF C(AC)p_35 AND C(Y)5_35.

THE AC(Q) AND AC(S) ARE UNCHANGED.,



E Location
Switch Inst i
5 2 3lals|oli|2]3 1 1213lals 213la witches ns: Tag Address | Octal Equiv
'1_5 5 uTB 8 00000 CLA 00005 050000 000005
00001 STO 00007 060100 000007
e £ Lo 00002 CAL 00006 450000 000006
P 00003 ORA 00007 450100 000007
00004 TRA 00000 002000 000000
B 00005 Pattern 252525 252525
00006 Pattern 252525 525252
7X
OR to Accumulator (ORA)
RS
. 2.12.3p) 1 latel- CONSOLE INDICATO
OR
A3D1
AC /
3 & e « &
. N
S J ¥ £ $
E ohrly -ABD]- sp > 12.01) N2 N S S & I
eprly - K 4 N é’& Qo & & J’i" S \,q P &
POP 20 R 7 & S AR & SLH S o3 S &0 N
RNV S 5L ¥ Lo £ N
¢ /S9/) < /58 < Yo Yoo A o Ag
E eurlL‘A D1 ﬁ -3 )-—TS (S|*1-B5){(02]
OR 00001 | +500 | 000 | 0 | 00005| 050000000005 | 000000000000 [ 00
00001 | +500 | 000 | 0 | 00001]| 252525252525 | 252525252525 | 00
Reset 8) (02.12.p7)
E &énr:iq'Ad?l’ - 00002 | +601 | 000 | 0 | 00007 060100000007 | 252525252525 | 00
oD 50-PRY-
PO (O+142+3+445) 00002 | +601 | 000 | 0 | 00002| 252525252525 | 252525252525 | 00
B Skle R (ao-#s) 02]12
e 00003 | -500 | 000 | 0 | 000064 450000000006 | 252525252525 | 00
00003 | -500 | 000 | 0 | 00003| 252525525252 | 252525525252 | 00
lafe- End op (02.15.35) 00004 | -501 | 000 | 0 | 00007 | 450100000007 | 252527525252 | 00
pOD 5X
00004 | -501 | 000 | 0 | 00004| 252525777777 | 252525777777 | 00
00005 | +020 | 000 [ 0 | 00000| 002000000000 | 252525777777 | 00
E|latp* mﬁ SR| (1435)| = AD|
PQP 30 00001 | +500 | 000 | 0 | 00005 050000000005 | 252525777777 | 00 |
E Igte-A 10 SR (5] —stAD (P
QRA|+ BCS
Location
El late-AlID2+ AC (Q-29) 1A Switches | Inst Tag Address | Octal Equiv
POD{50(PR [7
00000 CLA 00006 050000 000006
00001 STO 00007 | 060100 000007
El late-A2D 1+ AD| AQ (04 00002 PCS 00007 550500 000007
POD| 50| = (C=0)
00003 TRA 00000 002000 000000
00004
00005
00006 Pattern 172737 475767
00007 Live Reg
RA; PCS Place Character from Storage (PCS)
CONSOLE INDICATORS
./ R
< > Q &
« 9 \3 s
SV N o S S
& © & AN
& RS/ S ) &) SEs SH L $ K
O N WASNYAY Q SO G~ ~ N4
G /S9) /59 < Fo Vo' A * Ay
00001 | +500 | 000 [0 | 00006 | 050000000006] 000000000000 | 00
00001 | +500 | 000: {0 | 00001 | 172737475767| 172737475767 [ 00
00002] +601 | 000 |0 | 00007 | 060100000007) 172737475767 | 00
00002 | +601 | 000 |0 | 00002 | 172737475767] 172737475767 | 00
00003 ] -505 | 000 [0 | 00007 | 550500000007| 172737475767 | 00
00003 -305 ] 000 {0 | 00003| 000000000017] 172737475717 | 00
00004 | +020 | 000 [0 | 00000 | 002000000000| 172737475717 | 00
00001 | 4500 000 [0 | 00006 | 050000000006| 172737475717 | 00

57
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Store_Accumulator Character (SAC -1623)

Stores the character in accumulator positions. 30-35 into the specified
memory location character position (specified by bits 15-17 of the instruc-
tion word). The contents of the accumulator and the rest of the memory
word are unchanged.

1 TIME
POD 62
] *FIRST CELL DRIVER PULSE
[ FOLLOWING THE
INDICATED TIMING

SELECT CHARACTER SET PARTIAL LEVEL SETS THE
POSITION STORE TGR RECEIVING REGISTER
1 3 (D-INSTR) 16 (D2)
02,04.19.1 02,15.34.1 (3H)

FIRST :E TIME

02.15.34.1 (3A)

INHIBIT 5B TO AC (30-35) TO
SELECTED SR CHAR POS SR (CHAR POSITION) SB TO SR
E3(D1) * E3(D1) * E3(ON=
02.12.01.1 02.12.02.1 - (41) 02.12,01.1 (4C,4F)
02,12,06.1 02,12,06,1
02.12.02.1 (41)

L

FIGURE 21. SAC

SECOND E TIME
02.15.34.1 (3C)

RESET PARTIAL
STORE TGR

E 6 (D)
02.15.34.1 (5H)

FORCE STORE CYCLE
E 1(D5)
02.12.50.1 (3F)

SR TO SB
EO (D5)
02.12.40.1 (4C)

|

SB TO MDR
E2 (D7)
02.12.50.1 (2A)

END OP
02.15.35.1 (2E)

INSTRUCTION
COMPLETE

— TO MEMORY DATA REG

STORAGE BUS (SB)

C
I |
N 1|2
G " —(Ce)
A SB-CHAR) l |
PROGRAM REG (PR) ( | |
g 1 }
9 1
STORAGE REG (SR) POS REG TAG REG (TR)
T T T T T T
s co!c1!c2!c3!c4!csc |L
13 15117
INSTR COUNTER (IC) L__L__]__J___L__[‘______i
*
21 35
ADDER (AD) INDEX REGS (XR)
| I XR 1
Q |p
ADDRESS REG (AR) XR 2
| XR 4
| 21 35
21 35
]
|
|
SHIFT CTR (SC) ’ r' i I
NT\SR < s [a|p ! s
ACCUMULATOR REG (A C) MULTIPLIER - QUOTIENT REG (MQ)
10 17
LEGENU INST  -1623---C STORE ACCUMULATOR CHARACTER
ALPHA CODE: SAC CYCLES: I, E,E
————» 1CYCLE
- - v
______ £ cveLE | - [P c| 1]
s1 112 15 18 21 35
13 17 20
——————— L CYCLE
_____________ #  CONTROL SEQUENCE NOTES:

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

SPECIFIED BY C.

THE C(AC) ARE UNCHANGED.

THE C(AC)30-35 IS STORED IN LOCATION Y IN THE CHARACTER POSITION

THE REMAINING BITS OF THE C(Y) ARE UNCHANGED,

*1 C(AC)30-35 — SB CHARACTER POSITION SPECIFIED BY POS REG



| E E .
' Location
oli|2]3|a|s]|o]|i|2]3]|a|s|o]i|2]3]a]s]|o|i|2]|3|a|5]0]i|2]3]a]5]0]1]2]3]|a|5]0]1]|2]3]4]5 Switches | Inst Tag | Address | Octal Equiv
00000 CLA 00006 | 050000 000006
| ehrl 00001 STO 00007 060100 000007
00002 SAC 00007 562300 000007
(C=0)
| late 00003 LDQ 00007 056000 000007
00004 TRA 00000 | 002000 000000
00005
E eforl 00006 Pattern 675747 372717
E |atq
E garly
E IJ te Store Accumulator Character (SAC)
CONSOLE INDICATORS
| |ateA3D21 PR| 15+16117|(02.04.09)
sP 15+16+17 /
$ 5 &
) 5 > < & B
| lhte jAOD2¢ Partigl Stord (02.15.36) N N ,\\O o SY § oo
-62 Q N @) &
oY E gre pop S/ & ISE/ SN E) ) &) §Ee o Ly £ S
G ~ N N <& QO o (o S o~
L/ O N ARANASINY YRS SN o &/ >
Hartfal $tore E|late « 0(59 o \%(9 < f%}(‘(’) A3 $ é—"@\ T o & ‘\?Q‘ I
|| late Ehd p fgr - Go tp E[(02.15.34
PODIX- TR TX
1 E 00001 ] +500 | 000 | 0 | 00006 | 050000000006 | 000000000000 | 00 | 000000000000
Eleafly-A301- B 1+5R (92.12.01) E 1 00001 ] +500 | 000 | 0 | 00001 | 675747372717 | 675747372717 | 00 | 000000000000
POD 30-PR 1.8 .
E 00002 | +601 | 000 | 0 | 00007 | 060100000007 | 675747372717 | 00 | 000000000000
Eleafly-A3D1- AC|(30-35) a1 SR (30-33) (02.2.02) E 1 00002 | +601 | 000 | 0 | 00002 | 675747372717 | 675747372717 | 00 | 000000000000
SIAC[PQS 5 e
I E(1) | 00003 -623 | 000 {0 : 00007 | 562300000007 | 675747372717 | 00 | 000000000000
if|[POS Of1+2+31+4 AC|(30+-35) — SR! (sellected posjtion) (02.(12./06) E(1) | E(2) | 00003 -623 | 000 {0 | 00007 | 175747372717 | 675747372717 | 00 | 000000000000
—
ER) | 1 00003 | -623 | 000 |0 | 00003 | 175747372717 | 675747372717 | 00 | 000000000000
if|AC| (30-38)—SR| selbctbd | inhibit 5B 1-9R skledted pokitibn (02.]12./01/02/06) I E 00004 | +560 | 000 [0 | 00007 | 056000000007 | 675747372717 | 00 | 000000000000
il -
pofition -
E 1 00004 | +560 | 000 |0 | 00004 | 175747372717 | 675747372717 | 00 | 175747372717
Alp1l- pb|exk Foeelstdre bycle 92.12.50) ety aob1 I I 00005 | +020 | 000 |0 | 00000 | 002000000000 | 675747372717 | 00 | 175747372717
master E I E 00001 | +500 | 000 |0 | 00006 | 050000000000 | 675747372717 | 00 | 175747372717
POD) 62| € barly- | SRL->{s81(08L12.40 E I 00001 | +500 | 000 |0 | 00001 | 675747372717 | 675747372717 | 00 | 175747372717
Fartial $tore I E 00002 | +601 | 000 |0 | 00007 | 060100000007 | 675747372717 | 00 | 175747372717
E 1 00002 | +60]1 | 000 |0Q | 00002 | 675747372717 | 675747372717 | 00 | 175747372717
Store cylclel B-# MDA (02.12.5D)
Elearfy 4201 ™ I E(1) | 00003} -623 | 000 |o | 00007 | 562300000007 | 675747372717 | 00 | 175747372717
E(Q) | E2) | 00003}-623 | 000 0 175747372717 | 675747372717 | 00 | 175747372717
g late* End pp {021535,
POD kX EQ) |1 00003 , -623 1000 {0 | 00003 | 175747372717 | 675747372717 | 00 | 175747372717
Partiall Stdre
Partial Store prevents: I E 00004 | +560 | 000 |0 | 00007 | 056000000007 | 675747372717 | 00 | 175747372717
End op (02.15.35)
Set IC (02.12.36) SAC |- 162
SR —SB (02.12.40)
SB —MDR (02.12.50)
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AND to Accumulator (ANA -0320)

Logically AND's each bit of the specified memory location with the
corresponding bits of the accumulator. The memory word sign bit is AND'ed
with the accumulator P bit. The AND'ed result of the two words appears

in the accumulator. Bits S and Q of the accumulator are cleared, and the
contents of the memory word are unchanged. Logical AND'ing is as follows:

I TIME
POD 32

E TIME
02,15.34,1(3A)

SB TO SR
E 3 (D1)*
02.,12.01,1(4C, 4F)

*FIRST CELL DRIVER PULSE
FOLLOWING THE
INDICATED TIMING
LEVEL SETS THE
RECEIVING REGISTER

SR (S) TO AD (P)
E 3 (D6)
02,12,08.1 (38)_

SRTO AD
E 3 (D6)
02,12.08.1 (4C)

AC (, 1-35) TO
AD (P, 1-35)

E 3 (D6)
02.12,10.1 (4G)

]

END OP
02.15.35.1.(5E)

SET AC (S,Q) PLUS
E7 (DI)*
02.15.22.1 (4E)

STORAGE BUS (SB)

———> TO MEMORY DATA REG

AD GEN TO AC ANA LEVEL
(P-35) TO AC

E7(D1)* E7 (D) *
02,02.01-36 02.12,24.1 (4B)
INSTRUCTION

COMPLETE

FIGURE 22. ANA

[
PROGRAM REG (PR) I
;| !
1 9 1
STORAGE REG ( SR) TAG REG (TR)
|
I2 |2
INSTR COUNTER (IC) ‘ I
\\ Il
21 35
\I |
| ¥
1 ADDER (AD) INDEX REG'S (XR)
] I XR 1
P
ADDRESS REG (AR) o i ) I XR 2
XR 4
I |2 |3
\ (AD-GEN) [ | (AD-GEN) 21 35
21 35 ' 1-35
|
RESET | I |
Il | | [
|1 | i
Yyvy 1
SHIFT CTR (SC)
0 o s |a | s
MAR ACCUMULATOR REG (A C) MULTIPLIER- QUOTIENT REG (MQ)
10 17 :
LEGEND INST ~ -0320 AND TO ACCUMULATOR
ALPHA CODE:  ANA cvcies: I, E
_ 1 CYCLE

—————— - E CYCLE

—_———————— L CYCLE

————————————— #=  CONTROL

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

l -0320

f[PA:]l _ ~

1112
13

[ —

18 21
20

SEQUENCE NOTES:

LOGICAL MULTIPLICATION OF ACp, 1-35 AND C(Y)s,1-35,
AC(S) AND AC(Q) ARE CLEARED. THE C(Y) ARE UNCHANGED.



Location

Switches | Inst Tag | Address | Octal Equiv
00000 CLA 00005 050000 000005
00001 STO 00007 060100 000007
00002 CAL 00006 450000 000006
00003 ANA 00007 432000 000007
00004 TRA 00000 002000 000000
00005 Pattern 525252 252525
00006 Pattern 652525 252525

And to Accumulator (ANA)

CONSOLE INDICATORS

A

N
S Q &
s /8 /8 S s §
N O O © < A& Y
« Q& NEYIN < o) Sa §{§>\ S\b < &
N N NIV & L5 0 S0 S o ~
& SN AN QL [N (2 &
> /s0) & /S ) &g T o
(7 N 9] A4 N N T {l
00001 | +500 | 000 00005 | 050000000005| 000000000000] 00
00001 | +500 | 000 00001 | 525252252525| 525252252525 00
00002 | +601 | 000 00007 060100000007] 525252252525 00
00002 +601 | 000 00002 | 5252522525253 5256252252525 00
00003 | -500 | 000 00006 | 450000000006| 525252252525 00
00003 | -500 | 000 00003 | 652525252525| 252525252525| 01
00004 | -320 | 000 00007 | 432000000007| 252525252525 01
00004 | -320 | 000 00004 | 525252252525| 000000252525| 01
00005 | +020 | 000 00000 | 002000000000| 000000252525| 01
00001 | +500 | 000 00005 | 050000000005] 000000252525 01

Ao|Ai|A2 AalAs|Aof Ao[A1|Az[A3|Ae[As|A0) As|As(Ao[A) |A2|A3 A3lAs
o EARL
b IATE
B EARLY EARLY
8 LATE B |LATE LATE
| BARLY
IATE
PR ON (ANA)
STER H
E EARLY
E |ATE
Y sB p.12.q1.
T = —»AD | (02.12.08.
| 1" N P
—
= 1-45 AD, 55 (02212,
/:; Catpalag -+ APg 1041)
= EIND [oP| (R2.15.35.1
EIND |OP TGR
ASTER I
LATE
ANA
e = A LEVEL | (02.12.24.
AIDT—T|
SET| AQ (@2.15.
Ao Bet pbs k1N ACfosX (2.0p.
ANA | -[037
00

61



Compare A lator with Storage (CAS +0340)

tents of the

lator and the specified

Compares alg Ily the

memory lm accumulator is the greater, the computer takes the
next sequential instruction. If the accumulator and memory are equal, the
computer skips the next instruction and proceeds from there. If the accumu-
lator is less than memory, the computer skips the next two instructions.

A +0 is considered greater than a -0

ITIME  __
POD34ePR6®
PR7 e PRS

STEP IC
14D1*
02,12,36(4A)

|

E TIME
'02,15,34(3A)

SB TO SR
E3D1*
02,12,01(4C, 4F)

L TIME
02,15,34 (3F)

l

*FIRST CELL DRIVER PULSE
FOLLOWING THE INDICATED
TIMING LEVEL SETS THE
RECEIVING REGISTER

SR TO AD
E5D6
02.12.08(4D)

AC TO AD
E5D6
02.12,11(4G)

|

(SRS+)(Q CAR)
OR

YES,
(ACS-) (& CAR)
L SRRACIN  02.10.75(2F,2t) [/ ARR
STEP IC NOTE 1/ NOTE 2
LID1*
02.12.36(4G)
HOT 1 TO
AD 35
1203
02.12,12(4B)
(SRS#)(Q CAR)
2 YES| OR
e (ACS-)(Q CAR)
o { SRAC "\ 02.10.75(2F, 2H)
STEP IC
L4D1*
02,12,36(4F) |

L

&

FIGURE 23, CAS-
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I

END OP
02,15.35(2D)

INSTR .COMPLETE

NOTE 1: THE EQUAL CONDITION
MAY EXIST ONLY 1
IF (ACS-)(Q CARRY)

NOTE 2: THE EQUAL CONDITION
MAY EXIST ONLY IF
(ACS+)(SRS+)(Q CARRY)

———— TO MEMORY. DATA REG

STORAGE BUS (SB)

s C
1
= | &
! I
PROGRAM REG (PR) | |
s | I
1 ; v '
STORAGE REG (SR) TAG REG (TR)
S C
|2 4
INSTR COUNTER (IC) |
(1-35) (1-35)
*3,%5 |
21 35 STEP +1 }
Y ‘
ADDER (AD) INDEX REGS (XR)
XR 1
Q |p
ADDRESS REG (AR) ’ - XR 2
R 4
2 4 4 X
| 21 3%
21 % (@) | (Q-35) HOT 1
| TO AD35
|
SHIFT CTR (SC)
0 o s |a|p s
MAR
ACCUMULATOR REG (A C) MULTIPLIER-QUOTIENT REG (MQ)
10 7
LEGEND INST 40340 COMPARE ACCUMULATOR WITH STORAGE
ALPHA CODE: CAS CYCLES: |, E, (L)
————® 1 CYCLE
______ - £ CYCLE l 0340 IFMTI Y ]
s1 m 12 18 21 3%
13 20
E ————————————— 3 L CYCLE
............. #  CONTROL SEQUENCE NOTES:

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

C(AC) < C(Y), THE COMPUTER SKIPS 2

CYCLES REQUIRED: 7040: |, E
7044: 1, E, L

*3, *5  AC(S)-, Q CAR
SR(S)}+, Q CAR

IF: C(AC) > C(Y), THE COMPUTER TAKES NEXT INSTRUCTION.
C(AC) = C(Y), THE COMPUTER SKIPS 1 INSTRUCTION.

INSTRUCTIONS .

A PLUS ZERO (+0) IS CONSIDERED GREATER THAN A MINUS ZERO (-0).



Location
no|A1|A2|As| A4 As|AdA1]|A2|A3| A4l As|Ao] As{Ao|Ai|Az|AsAs|As|Ac|Al[A2 Arlaz Switches | Inst Address | Octal Equiv
Ies 00000 CLA 00005 050000 000005
00001 CAS 00006 | 034000 000006
00002 TRA 00000 002000 000000
LATE 00003
00004
Ol (€A CAS + 0 00005 Pattern 177777 777777
00006 Pattern 777777 777777
1 Late (70
al-1\ EP |C (02]12/36]1)
T X~XE¢/
o ] GO TO E[(07.14.34.1
PODITX q .1§.34.
e
OD[0X
M}STER EARL
Compare Accumulator to Storage (CAS)
LA
CONSOLE INDICATORS
E LY},
~N SB1 1) < &
A > > 9 & &
) & s
/S /8 S &
. Q N (O & ) & o
IN O N
EIATEL o to L S/ SIS SNE ) &) § s £y €8 N
| ﬂ 'S ~ NSNS & IO (%4 S o~ >
OTJO[E O& O > AN AT SN o & A < Y
STER U - Ll EARLY &/ G NG SWALTATAR s “eo Ve “s N A
L LAT 1 E 00001 | +500 | 000 | 0 [00005 | 050000000005 | 000000000000
<
| E 00001 +500 000 | 0 |00001 177777777777 177777777777
Lieanly |
CAS }\ qR—PAD D2.12.08.1) I E 00002 | +340 | 000 | 0 [00006 | 034000000006 | 177777777777
E L 00062 +340 000 0 {00006 177777777777 177777777777
Le;;;’; ACT*AD (02} 12(11]1) L 00002 | +340 | 000 | 0 00002 | 777777777777 | 177777777777
1 00003 | +020 | 000 | 0 {00000 | 002000000009 | 177777777777
I E 00001 | +500 | 000 | 0 |00005 | 050000000005 | 177777777777
L eqrly|-A
CAS T N N (02}12.34.1)
Qlearfy b / /
Ad
Y -I_ /
(02.10.75.1)
N 1 \ D 85 2]12{12J1)
Qlcarry ] \ \ L e
SR| s+ f—] /
early ¢ P Iq (OZ.IE.%.I
L fLate - |
ND OP (02.)5.85.1)
C 1
-A END OP JGR
MASTER |

63
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Logical Compare Accumulator with Storage (LAS -0340)

Compares the ts of the lator (Q,P,1-35) with the contents
of the specified memory location (S,1-35). The accumulator is treated as
an unsigned 37-bit number and the memory word is treated as an unsigned
36-bit number. . If the accumulator is the greater, the computer takes the
next sequential instruction. If the accumulator equals memory, ‘the com-
puter skips the next instruction and proceeds from there. If the accumu-
lator is less than memory, the computer skips the next two instructions and
proceeds from there.

ITIME __
PODe34-PR6
e PR7 ¢ PRS
STEP IC
14D1* .
02.12,36(4A) FIRST CELL DRIVER PULSE
FOLLOWING THE INDICATED
TIMING LEVEL SETS THE
RECEIVING REGISTER
E TIME
02,15.34(3A)
SB TO SR
E3D1*
02,12,01(4C, 4F)
L TIME
02.15,34(3F)
SR TO AD SRS TO ADP AC TO AD
E5D6 E5D6 E5D6
02,12,08(4D) 02,12,08(4B) 02.12,11(4G)

YES Q CARY \

NO
SR > AC 02.10.75(2|). / AC 2 SR
STEP IC
Li1D1*
02,12.36(4G)
HOT 1 TO
AD 35
L2D3
02,12,12(4B)
YES Q CARRY NO
SR ; AC 02.10.75 (21) AC > SR
STEP IC NOTE
L4D1*
02,12, 36(4F)
I .
END OP NOTE: THE EQUAL CONDITION

02,15,35(2D)

‘ INSTR, COMPLETE ’

FIGURE 24, LAS

\EXISTS ONLY IF THERE
WAS NO Q CARRY AT
LIDI

—— TO MEMORY DATA REG

STORAGE BUS (SB)

C
|
1 .
GD | @9
PROGRAM REG (PR) }
s |
) 9 ]
STORAGE REG (SR) TAG REG (TR)
|
|
|2 4
INSTR COUNTER (IC) |
*3, *5 \ }
21 35 | |
| |
I ‘B )
[ 1] ADDER (AD) INDEX REGS (XR)
XR 1
P
ADDRESS REG (AR) Q Y XR 2
2] 4 4 xR 4
| 21 35
A ® @-35) | (Q-35) HOT 1
| TO AD 35
|
|
1
SHIFT CTR (5C) ' l I
I\:I:)R < s |a|p s
 ACCUMULATOR REG (AC) MULTIPLIER-QUOTIENT REG (MQ)
10 17
LEGEND INST  -0340 LOGICAL COMPARE ACCUMULATOR WITH STORAGE

_— 1 CYCLE

—————— ~ E CYCLE

= | CYCLE

------------- #=  CONTROL

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

ALPHA CODE: LAS CcYcles: I, E,.(L
oo A1  ~ |
s1 nizi 82 35

SEQUENCE NOTES:

IF: C(AQ) > C(Y)s » THE COMPUTER TAKES NEXT INSTRUCTION.
.

1-35
CA)y, p, 1-55=CMg |_g5r THE COMPUTER SKIPS 1 INSTRUCTION.
c(AC c THE COMPUTER SKIPS 2 INSTRUCTIONSS.,
B9, 1-35 < M a5 IPS 2 INSTRUCTIONS
THE AC IS TREATED AS AN UNSIGNED 37-BIT REGISTER,

Q, P, 1-35

THE C(Y) IS TREATED AS AN UNSIGNED 36-BIT REGISTER.

CYCLES REQUIRED: 7040: |, E
7044: I, E, L

*3, *5 (Q CAR)



Location
no|A1|Az|As|AdAs|AdAl|A2lAs| Ad| As| Ac| A1| Az|A3|As|As|Ac|a 1 |A2]As|A4|As|Ac|A1|A2]|A3|Ad|Aas|Ac| Al [A2] As|Ad|As[ao|A 1 A2|A3|Aslas Switclees | Inst Tag | Address | Octal Equiv
NS 00000 CLA 00005 | 050000 000005
00001 LAS 00006 434000 000006
00002 TRA 00000 | 002000 000000
1 LAT 00003
LAY - 0340 00004
PRON (LAS 00005 Pattern 377777 777777
(10ah) 00006 Pattern 377777 777776
et ] sTEP(iC (02{1236} 1)
A4DI——
SO|TQ E | (0R.15.3%.1 Logical Compare Accumulator to Storage (L.AS)
CONSOLE INDICATORS
MASTER E { E EARLY
E LAT «
H < > L /ig_
¢ /8 /8 o g ¢
E|EARLY- S/ S /S /) &/ & o & A S~
N 58 4o 4R (02.12.p1.01) &) G I S & & 5Es N g &S
R (02.02.D1. ofe; ~ 5/ &/ & O (O N o~
Aspp-17 o) 8 S&/) £ /Fee) S S N Y I
s/ )OO/ )8/ < Yo Yo' K @
Go 10 1 E 00001 | +500 | 000 | 0 |00005 | 050000000005 | 000000000000 |00
MAS[ERL'LEARLY E 1 00001 | +500 | 000 | 0 {00001 377777777077 | 377777777777 |00
L LATH 1 E 00002 | -340 | 000 | 0 {00006 | 434000000006 § 377777777777 |00
E L 0002 -340 | 000 | 0 100006 377777777776 | 377777777777 |00
L EARIY-. 4
/b R AD (p2.012.08.1) L 1 00002 | -340 | 000 | o looooz | 377777777776 | 377727777727 J0o
LA T
1 1 00003 | +020 | 000 | 0 100000 | 002000000000 | 377777777777 |00
L EARLY-
R AD| |(04.12.08.1 1 E 00001 | +500 | 000 | 0 {00005 | 050000000005 | 377777777777 (00
g 3R, | .12.08.
LA /
L EARLY-
AC-» AD [02|12}11}1)
LAS —1|
LAS-Q
TER I] (02.12.36.1
L EAR
L EAR Tl AD|35((02}12}12{1)
LAS —
LAS-
9 TEP 1Q (02.12.3p.1
L EAR
LAS - ~4—|
T NG OP (92.]5.85.)
L UATE—T T |
NQ Op TGR

MASTER ||+ | [EARLY]
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Complement Magnitude (COM +0760. . . 0006)

Replaces all 1's with 0's, and all 0's with 1's, in the accumulator
Q,P,1-35 positions. Accumulator sign is unchanged.

TTIME
POD 76,760 NULL
UAG

02,04.42.1(2H)

SB TO SR
13(D1)*
02,12,01,1(4E, 4B)

SR TO AD
14(D3)
02,12,08,1(4E)

AD (28-35) TO SC
15 (D) *
02.12.37.1 (3D)

SC TO UNIT ADDRESS
DECODER 02.04.40.1

*FIRST CELL DRIVER PULSE
FOLLOWING THE
INDICATED TIMING
LEVEL SETS THE
RECEIVING REGISTER

02.04.41.1
L TIME
02,15,34,1(3G)
END OP I TIME OF NEXT
02.15.35.1 (20} INSTRUCTION

|

[

AC(Q, P, 1-35)
TO AD 11(D2)
02.12.11.1(4D)

AD(Q, P, 1-35)TO AC|

02.12.20.1(4E)

12(D1)*

INSTRUCTION
COMPLETE

D,

FIGURE 25. COM

)

— TO MEMORY DATA REG

STORAGE BUS (SB)

le

@ | @
§
PROGRAM REG (PR)
s
1 9 /
STORAGE REG (SR) TAG REG (TR)
s c
2
INSTR COUNTER (IC)
21
\ \
ADDER (AD) INDEX REGS (XR)
l I XR 1
P 28 35
ADDRESS REG (AR) Q XR 2
XR 4
5 6
21 35
21
(Q-35) (Q-35)
)
0 SHIFT CTR (5C) *l { l l
N a— T s |alp s
! ACCUMULATOR REG (A C) MULTIPLIER - QUOTIENT REG (MQ)
10 14 l 17
UNIT ADDRESS
DECODER
UA=6
LEGEND INST _ +0760--6 COMPLEMENT MAGNIITUDE
ALPHA CODE: COM CYCLES: |, (L)
——® 1 CYCLE —_—
—————— - ECYcLe +0760 g/ T &\\\\N"O 000 'E
s1 n 18-20 28 35
" L CYCLE
_____________ #  CONTROL SEQUENCE NOTES:

XFERS INCLUDE ALL BI

TS CONTAINED IN

THE SMALLER OF THE TWO REGISTERS IN-

VOLVED, UNLESS OTH

ERWISE SPECIFIED.

THE C(AC)Q' P, 1-35 ARE COMPLEMENTED. THE AC(S) IS UNCHANGED.

INDEXING MAY CHANGE THE INSTRUCTION.

*SAVE AC(S)

CYCLES REQUIRED: 7040: 1|

7044: 1, L




| L | Location
Switches | Inst Tag | Address | Octal Equiv
3|4[5{0[1]2[|3/4[5]|0]|! 3|4|5{0|1]|2|3]|4|5[0]|1]|2[3]{4|5]|0|1]|2|3/4|5
— — 00000 CLA 00006 050000 000006
@ B of @ B B 00001 com 00006 | 076000 000006
00002 TRA 00001 002000 000001
1 garl - 1 garl 00003
00004
| lpte ! lpte 00005
00006 Pattern 777777 777777
L darl
L lote
| eqrly[* A3D 1} {SB—*5R (02{12,01)
P0£)5C'P 9 o
1|lates SB #ADR (02.12.08) Complement Magnitude (COM)

CONSOLE INDICATORS

A

| late*A3D1r  AD |(28/-35) - SQ (02.12.37) o a
PQD X | ™™ < > L & &
« /9 9 < N & 5
S/ )8 ) ) e ) S S & 5
% ,395 S /A §' & §& N2 < & NG
1| late- G 1] L (02)15]34) O /)ES) 8 [85 o) § EO7 G~ ol £ N
Gy idE A AR E VAT S Yo' A o A
op| tar|
:J 1 E 00001 +500 (000 0| 00006 050000000000 000000000000 |00
L late|~ End op (02.15.35)
SOD 04 E 1 00001 | +500 {000 0 |o0o0001 | 777777777777 | 177777777777 |00
I L 00002 +760 |006 0 | 00006 076000000006 777777777777 {00
| ly A1D2* |AC P 41-35 AD | (02.12.1
eqééh Q ) ( ) L I 00002 +760 |006 0 [ 00002 076000000006 7777717777777 |00
I I 00003 +020 1000 0 {00001 002000000001 400000000000 (11
I L 00002 +760 {006 0 | 00006 076000000006 | 400000000000 |11
I garly*A2D[l- AD Q P-|1-35) AC [(02.12.20)
COM L I 00002 +760 {006 0 100002 076000000006 | 400000000000 |11
I I 00003 +020 000 0 100001 002000000001 777777777777 |00
I L 00002 +760 [006 0 | 00006 076000000006 777777777777 100
L I 00002 +760 |9061 0 100002 076000000006 777777777777_|00

QONt + 0760, . p0d6




Change Sign (CHS +0760 ... 0002
Makes the accumulator sign negative if it is plus, and plus if it is negative. .
The rest of the accumulator is unchanged. |

STORAGE BUS (SB) STORAGE BUS (SB)

— TO MEMORY DATA REG — TO MEMORY DATA REG

1

Set Sign Plus (SSP +0760 ... 0003)

Sets the accumulator sign to plus.

I TIME POD 76, s3-1

760 NULL UA 2+3
02,04,07.1
02,04.40.1
02,04.42.1

*FIRST CELL DRIVER PULSE
FOLLOWING THE
INDICATED TIMING
LEVEL SETS THE
RECEIVING REGISTER

9

PROGRAM REG (PR)

s |

SB TO SR
13(D1)*
02,12,01,1(48B, 4E)

SRTO AD
14 (D3)
02,12,08.1(4E)

AD (28-35) TO SC
15(D1) *
02.12.37.1 (3D)

SC TO UNIT
ADDRESS DECODER
02.04.40.1
02,04.41.1

L TIME
02,15,34,1(3G)

END OP
02,15,35,1(2D)

CHS

TO0
MAR

SSP / INS Y \
TA 3\ TRUCTION 2 ) UA 2

I TIME OF NEXT

_1

1 9

STORAGE REG (SR)

INSTR COUNTER (IC)

ADDER (AD)

ADDRESS REG (AR)

SHIFT CTR (SC)

-~ s Jor |

14 ACCUMULATOR REG (AC)

4 5
\
UNIT ADR DECODER
UA =02

COMPLEMENT

INSTRUCTION

SET AC(S) PLUS
12 (D1)*
02.10.71.1(5C)

INSTRUCTION
COMPLETE

FIGURE 26. CHS,SSP

68

COMPLEMENT AC(S)
L'2(D1)*
02,10.71,1(4B)
02.02,00, 1(4E)

INST  +0760--02 CHANGE SIGN

1 (7040)
CYCLES: 1, L (7044)

[ 070 ”V/A 1| 00002 |

S1 18 21 35
20

ALPHA CODE: CHS

SEQUENCE NOTES:
CHANGE THE SIGN OF THE ACCUMULATOR, INDEXING MAY CHANGE

THE OPERATION, THE C(AC)Q, P, 1-35 ARE UNCHANGED.

TO
MAR

@

PROGRAM REG (PR)

S

STORAGE REG (SR)

INSTR COUNTER (IC)

21

i

ADDER (AD)

Q |p 00 000 011

ADDRESS REG (AR)

28 35

21

--— H

\
SHIFT CTR (5C)
1]

s Jor |

‘ ACCUMULATOR REG (AC)

10 14 17
4 5

UNIT ADDR DECODER SET +
UA = 03

INST +0760--03 SET SIGN PLUS

1 (7040
CYCLES: l,(L (7344)

+0760 W Ar| 00003 j
n

18 21 35
20

ALPHA CODE: SSP

S

SEQUENCE NOTES:
THE SIGN OF THE AC IS SET TO PLUS (0). N
INDEXING MAY CHANGE THE OPERATION.

THE C(AC)Q, p, 1-35 ARE UNCHANGED,



Change Sign (GHS)

CONSOLE INDICATORS

=]

Location

Switches | Inst Tag | Address | Octal Equiv
00000 CLA 00006 050000 000006
00001 CHS 00002 076000 000002
00002 CHS 00002 076000 000002
00003 TRA 00000 002000 000000
00004

00005

00006 Pattern 377777 777777
Location

Switches | Inst Tag Address | Octal Equiv
00000 CLA 00006 050000 000006
00001 SSP 00003 076000 000003
00002 SSP 00003 076000 000003
00003 TRA 00000 002000 000000
00004

00005

00006 Pattern 777777 777777

02

A4|As{AofA1|A2|A3|As|AslA0|A| AolAi1|Az|As|AsalAs|Ac|A
MASTER |
aof EARLY
TE o LAT]
B] EARLY B[ EARL
-
Bl LATE
i| EARL 1| EARL
1 UAT
SOP 0D+ | (04.04.47.1)
L~
/
SC
et~ sg|->
j—
L
A1 |
Lre—— 12{08}1)
A4D3 +—T |
POp 7X--]
| L —— 10{17 02} 12.37}.1)
ASDI+—T |
ICHp |SqT4 SCT7 1 UA2|(02
ssH | 5977 CTT 1 Uas
e * <
I~ qL
o —1
GO TP E MASTER|L*[L EARLY
L LATE
oD 00—
= EILD oP|(02.15
L LATE|—T]
UA2: 4|
S 760 NULLp ~ T~ PACS| | (02.1p.7].1
- L §ARLY | Arzo ——T T

\[/
\/

EARLY |+ A2D )

< &
@) & &
s /s $ 5 $
& N @) > N3 N N
S /Ss/) & o ) S8 s 4 o 8
« RISVANE/N < o NE3 < & o A
& /E5) & /& S /) 59L ¥ Py g+ S
~
c /S9) /5 < Yo Yo K o A
00001 | +500 |000 00006 | 050000000006 | 000000000000 |00
00001 | +500 000 00001 | 377777777777 | 377777777777 00
00002 | +760 |002 00002 | 076000000002 | 377777777777 |00
00002 | +760 |002 00002 | 076000000002 | 777777777777 {00
00003 | +760 002 00002 | 076000000002 | 777777777777 |00
00003 | +760 [002 00003 | 076000000002 | 377777777777 |00
00004 | +020 [000 00000 | 002000000000 | 377777777777 ;00
00001 | +500 |000 00006 | 050000000006 | 377777777777 {00
Set Sign Plus (SSP)
CONSOLE INDICATORS
X / &
5 > Q & &
& RS 9 « NS 9 N
S Co & 3 & S, 95 9
> SISV & I & s T& LI & ©
“ & i~ & Ll D 0 & A
~ NS NI & o G ) o ~
O S S/ ) 5L o~ < SN v
¢ /SQ) $ /58 < Yo Yo K & I
1
00001 | +500 | 000 00006 | 050000000006 | 000000000000 |00
00001 +500 | 000 00001 777777777777 777777777777 |00
00002 | +760 | 003 00003 | 076000000003 | 777777777777 |00
00002 | +760 | 003 00002 | 076000000003 | 777777777777 {00
00003 | +760 | 003 00003 | 076000000003 | 377777777777 |00
00003 | +760 | 003 00003 | 076000000003 | 377777777777 |00
00004 | +020 | 000 00000 | 002000000000 | 377777777777 |00
00001 | +500 | 000 00006 | 050000000006 | 377777777777 |00

69
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Make Storage Sign Minus (MSM -1623.6)
Makes the specified memory location sign minus. The rest of the memory
word is inchanged.

Make Stordge Sign Plus (MSP -1623.7)
Makes the specified memory location sign plus. The rest of the memory
word is unchanged.

I TIME

]

SET PARTIAL
STORE TGR

16 (D2)
02,15.34,1 (3H)
FIRST

E TIME
02.15.34.1 (3A)

SB TO SR
E3 (D) *
02.12.01.1 (4C,4F)

SECOND
E TIME
02.15,34.1 (3C)

POS REG (17) = 1
02,04.19,1

TO SR (S)E 5 sDI)*

06.1 {3H
00.1 (4A)
20.1 (4A)

POD 62 - ¢

*FIRST CELL DRIVER PULSE
FOLLOWING THE
INDICATED TIMING
LEVEL SETS THE
RECEIVING REGISTER

0 TO SR (S) E 5 (D1)
02.01,00,1 (1B)
02.15.20.1 (4A)

1

RESET PARTIAL

B'SE TO MDR
E 2(D1)
02,12.50.1 (2A)

END OP
02,15,35,1 (2F)

INSTRUCTION
COMPLETE

FIGURE 27. MSM,MSp

STORE TGR
E 6 (D1)
02,15,34.1 (5H)
L I
FORCE STORE CYCLE SR TO SB
E 1(D5) E 0 (D5)
02.12,50.1 (3F) 02,12.40.1 (4C)

— TO MEMORY DATA REG

STORAGE BUS (SB)

C
A
i 1l s
L
l||3 | i
L
|| |
| v i

STORAGE REG ( SR)

|2

|
MAKE MINUS

ADDER (AD)

T

sfol |

ACCUMULATOR REG (AC)

INST  -1623--6 MAKE STORAGE SIGN MINUS
ALPHA CODE:  MSM CYCLES: I, E, E
[ 1623 IFH s I T r Y I
S 1M12 15 18 21 ™
13 17 20

SEQUENCE NOTES :
THE SIGN BIT OF C(Y) IS REPLACED BY A 1 BIT (MINUS).
THE REMAINDER OF Y IS UNCHANGED.

POSITIONS 15-17 MUST CONTAIN 6g.

— TO MEMORY DATA REG

STORAGE BUS (SB)

3

)
I
|
I
I
|
|
|

. — — ———

STORAGE REG (SR)

RESET TO ZERO

ADDER (AD)

o | |

ol |

ACCUMULATOR REG (AC)

INST -1623--7 MAKE STORAGE SIGN PLUS
ALPHA CODE: MSP CYCLES: I, E, E
-1623 IF H 7 l T I 7 Y J
S 112 15 18 21 35
13 17 2

SEQUENCE NOTES:
THE SIGN BIT OF C(Y) IS REPLACED BY A ZERO BIT (PLUS).
THE REMAINDER OF Y IS UNCHANGED.

POSITIONS 15-17 MUST CONTAIN



X/

IO

\]

I

i

i

Partial Store prevents:

End OP (02.12.35)

SR—SB (02.12.40)

SB—#MDR (02.12.50)

LI P]l

Location
Switches | Inst Tag | Address | Octal Equiv
00000 MSM, 6 00007 562306 000007
00001 MIT, 6 00007 534106 000007
00002 HPR 042000 000000
00003 TRA 00000 | 002000 000000
Make Storage Sign Minus (MSM)
CONSOLE INDICATORS
&
> 0 &
$ /L) 8 S ¢
Q N (O3 & o & o
§) & JE) ShE) ) & S s L €5
D ~ NP RENRS & O G S o
g/ O SN A TATAR SO o'~ 9 &
@ SO NVANTATERS ¥y T & S
E(1) |00001 | -623] 000 00007 | 562306000007
E(2) |0000! | -623] 000 00007 | 400000000000
1 00001 | -623! 000 00001 | 400000000000
E loooo2 | -341{ o000 00007 | 543106000007
L |00002 | -341| o000 00007 | 400000000000
1 00003 | -341 000 00003 | 400000000000
1 00004 | +020 | 000 00000 | 002000000000
Location
Switches | Inst Tag | Address | Octal Equiv
00000 CLA 00006 | 050000 000006
00001 STO 00007 060100 000007
00002 MSP,7 00007 562307 000007
00003 PLT, 7 00007 | 534107 000007
00004 HPR 042000 000000
00005 TRA 00000 002000 000000
| 00006 Pattern 400000 000000
Make Storage Sign Plus (MSP) _
CONSOLE INDICATORS
N
2 £ &
¢ /S /8 & & &
S/ S O& & o ~ A S D &
SN VY/SS < §S8 N2 &H NS
5 NS INIARS & Lo o3 [OR) S o~ S /8
S/ & /S & /8S/o/ & LN G~ 9 & > /S
A\ <O SV L e Q & T o0 N O
(@) G N G < N N g 2 Q
E 00001 | +500 | 000 00006 | 050000000006 | 000000000000 | 00
1 00001 | +500 | 000 00001 | 400000000000 | 400000000000 | 00
E 00002 | +601 | o000 00007 | 060100000007 | 400000000000 | 00
1 00002 | +601] 000 00002 | 400000000000 | 400000000000 | 00
he17
E(1) 100003 | -623| 000 00007 | 562307000007 | 400000000000 | 00 15
617
E(2) _|00003 | -623| 000 00007 1 900000000000 | 400000000000 | 00 15
617
1 00003 | -623] 000 00003 | 000000000000 | 400000000000 | 00 15
617
E 00004 | -341] 000 00007 | 534107000007 | 400000000000 | 00 15
617
L 00004 | -341] 000 00007 | 000000000000 | 400000000000 | 00 15
617
1 00005 | -341] 000 00005 | 000000000000 | 400000000000 | 00 5
! 00006 | +020| 000 00000 | 002000000000 | 400000000000 | 00
E 00001 | +500| 0000 0]00006 | 050000000006 | 400000090000 | 00
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Low-Order Bit Test (LBT +0760 ... 0001

If accumulator bit 35 is a 1, the computer skips the next instruction. If
bit 35 is a 0, the computer takes the next sequential instruction.

P-Bit Test (PBT -0760 ... 0001

If accumulator P-bit is a 1, the computer skips the next instruction. If
the P-bit is a zero, the computer takes the next sequential instruction.

PBT

AC (P) =12
02.10.75 (2€)

| TIME POD 76
UA 1, 760 NULL
02.04.07.1 (3G)
02.04.40.1 (3B)
02.04.45 (4A)
02.04.42 (3G)

SB TO SR
13(D1) *
02.12.01.1 (4B) (4E)

SR TO AD
14 (D3)
02,12,08. 1 (4E)

AD (28-35) TO SC
15(D1) *
02,12,37.1 (3D)

SC TO UNIT
ADDRESS DECODER
02,04.40.1
02.04.41.1

L TIME
02,15,34, (3G)

END OP
02,15.35,1 (2D)

PR (S) PLUS ?

SET SKIP SYNC TGR
L3D1
02.10.74 (4E)

STEP IC
L4 (D1)*
02,12.36.1 (4F)

*FIRST CELL DRIVER PULSE
FOLLOWING THE
INDICATED TIMING
LEVEL SETS THE
RECEIVING REGISTER

10
MAR

(LBT)

AC (35) =12
02.10.75 (2D)

FIGURE 28. LBT,PBT

IC TO AR
A 5 (D1) DELAYED
02.12,34,1 (4D)

RESET SKIP SYNC TGR
{174

INSTRUCTION
COMPLETE

— TO MEMORY DATA REG

: A
' STORAGE BUS ( SB)
c
)
PROGRAM REG (PR)
: |
1 9
STORAGE REG (SR)
s c
) 2
INSTR COUNTER (IC) |
+1 IF AC(35) = 1
21 35 *4
5
ADDER (AD)
T
]
]
ADDRESS REG (AR) Q] 18 %
3
21 35
SHIFT CTR (SC) l l l 10
s [alp
- | MAR
! ACCUMULATOR REG (AC)
10 14 l 17
UA DECODER
UA =01
INST  +0760--001 LOW ORDER BIT TEST
ALPHA CODE: LBT CYCLES: |, (1)
+0760 m T V Aoo 000 om]
s n 18-20 28 35

SEQUENCE NOTES:
IF AC(35) = 1, THE COMPUTER SKIPS THE NEXT INSTRUCTION AND CONTINUES,
IF AC(35) =0, THE COMPUTER TAKES THE NEXT SEQUENTIAL INSTRUCTION.,
INDEXING MAY CHANGE THE INSTRUCTION.
*4 STEP 1. C.BY 1 IFAC(35) =1,

CYCLES REQUIRED: 7040: |
7044: 1, L

— TO MEMORY DATA REG

i
STORAGE BUS (SB)
C
PROGRAM REG (PR)
s
1 9
STORAGE REG ( SR)
s c
2
INSTR COUNTER (IC)
+11F AC(P) = 1
21 35 *4
5
ADDER (AD)
T
ADDRESS REG (AR) @ 1P 1
28 3
3
21 35
SHIFT CTR (SC)
- T s |a(p
l ACCUMULATOR REG (AC)
10 14 l 17
UA DECODER
UA=01
INST  -0760--001 P BIT TEST
ALPHA CODE: PBT CYCLES: 1, L)
-0760 W%TW// oooooom]
s1 n 18-20 2 3

SEQUENCE NOTES:

IF AC(P) = 1, THE COMPUTER SKIPS THE NEXT INSTRUCTION AND
CONTINUES.

IF AC(P) =0, THE COMPUTER TAKES THE NEXT SEQUENTIAL INSTRUCTION,
INDEXING MAY CHANGE THE INSTRUCTION,
*4, STEP I, C,BY 1 IFAC(P) =1,

CYCLES REQUIRED: 7040: |
7044: |, L



N

n

3lals

garly-
R9

| late-
A4D3

| lgte-

jo 14

End op|

lat:

o

PQ

L eprly

SR|—

02,

D

ASD1-

L (p2.

(21-3

is.

IUAD -
+ [UA]

;|PE

L eprly-AJ

Skip s;

LI
SQ

RS1764
RS1760

L late]

te
D Q

any
Enfd o

Location

Switches | Inst Tag Address | Octal Equiv
00000 CLA 00006 050000 000006
00001 LBT 00001 076000 000001
00002 HPR 00000 042000 000000
00003 TRA 00000 002000 000000
00004

00005

00006 Pattern 000000 000001

Low-Order Eit Test (LBT)

CONSOLE INDICATORS

NS /
s Q > &
s /S /8 S s $
Q S O < < A7 ()
< @) <} X >

S/ & JEE) S ) £ ) Sge ) OF LY &F A
A\ O SN NS Q ’ (o2 (ORE) ~ ~

& N =) “ Y (€] 3 OGN AN ~
°F) & )59) /395 ¥ €5 Yo f g N

1 00001 +500 |000 0100006 | 050000000006 | 000000000000 {00

-

E 00001 | 4500 ]000 0100001 000000000001 | 000000000001 |00 h

1 00002 | +760 |001 0100001 076000000001 | 000000000001 |00

L 00003 | +760 |001 000003 | 076000000001 | 000000000001 |00

1 00004 | +020 000 0100000 | 002000000000 | 000000000001 [00

00001 4500 1000 000006 | 050000000006 | 000000000001 |00
NOT. 35 in tHe accumulatof eduals zeTo this routine }rngs up with cy¢le time L Indicator ON
T
Location
Switches Inst Tag Address | Octal Equiv
00000 CAL 00006 450000 000006
00001 PBT 00001 476000 000001
00002 HPR 00000 042000 000000
00003 TRA 00000 002000 000000
00004
00005
00006 Pattern 400000 000000
P-Bit Test (PBT)
CONSOLE INDICATORS
./
> L &
“« /9 s « Ay 3
NAY TS & o L& S 5 S

A ) &

& <SR S & & SSa S g & N
S/ & S65) )85/ § 5L &Y Lo &7 N
b/ o SO/ §/58)S) < Yo Yo A o Ay

00001 -500 |000 0 100006 | 450000000006 | 000000000000 [00
E 00001 -500 |000 0 100001 | 400000000000 | 000000000000 [01
I 00002 -760 001 0.]00001 | 476000000001 | 000000000000 [01
L 00003 -760 J001 0 [00003 | 476000000001 | 000000000000 |01
I 00004 | +020 000 0 100000 | 002000000000 | 000000000000 j01

00001 -500 000 0 [00006 | 450000000006 | 000000000000 |01
NOTE: it equals zerol this routine hangk up with cycle time L indicatorlon.
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Divide Check Test (DCT +0760 ... 0012)

If the divide check indicator is on, it is turned off and the computer takes
the next sequential instruction. If the divide check indicator is off, the

computer skips the next instruction.

1 TIME POD 76
UA 12, 760 NULL
02.04.07.1 (3G)
02,04,41,1 (3F)
02,0442 (4H)

SB TO SR
13(D1) *
02,12,01,1 (4B) (4E)

SRTO AD
14 (D3)
02,12.08.1 (4E)

AD (28-35) TO SC
15(D1) *
02,12,37.1 (3D)

SC TO UNIT
ADDRESS DECODER
02.04.40.1
02.04.41.1

L TIME
02,15.34 (3G)

END OP
02.15.35.1 (2D)

L3 (DI)

SET SKIP SYNC TGR

02.10.74.1 (4E)

STEP IC
L 4 (Dly*
02.12.36.1 (4F)

I

DIVIDE CHECK
TGR SET?
02.10.75 (4G)

*FIRST CELL DRIVER PULSE

FOLLOWING THE
INDICATED TIMING
LEVEL SETS THE
RECEIVING REGISTER

FIGURE 29. DCT

!

IC TO AR
L5D1 DELAYED
02.12,34 (4D)

I TIME
NEXT INSTR

RESET DIVIDE
CHECK TGR
1D1
02.10.22 (4B)

RESET SKIP
SYNC TGR
12D1
02.10.74 (4F)

- C

INSTRUCTION
COMPLETE

)

STORAGE BUS (SB)

PROGRAM REG (PR)

S

—> TO MEMORY DATA REG

STORAGE REG (SR)

18-20
N

i

TAG REG (TR)

s
2
INSTR COUNTER (IC)
+1 IF DVD CHK TGR OFF
21 35
5 \
ADDER (AD) INDEX REGS (XR)
I I ] XR 1
P 128 35
ADDRESS REG (AR) Q 1 XR 2
XR 4
21 35
21 35
SHIFT CTR (SC) 1 | | J
ix *+— ! o I :
: ACCUMULATOR REG (ACQ) MULTIPLIER-QUOTIENT REG (MQ)
10 14 l 17
UNIT ADDR DECODER
UA=12
LEGEND INST  +0760--012 DIVIDE CHECK TEST
ALPHA CODE: DCT CYCLES: I, (1)
———®» jCYCLE
—————— — ECYCLE L 10760 E % T W Aﬁm‘ °‘£|
S n 18-20 28 kY
e L CYCLE
_____________ CONTROL SEQUENCE NOTES:

XFERS INCLUDE ALL BITS CONTAINED IN
THE SMALLER OF THE TWO REGISTERS IN-
VOLVED, UNLESS OTHERWISE SPECIFIED.

IF THE DVD CHK INDICATOR IS ON, THE INDICATOR IS TURNED OFF AND

THE COMPUTER TAKES THE NEXT SEQUENTIAL INSTRUCTION. IF THE

INDICATOR IF OFF, THE COMPUTER SKIPS THE NEXT INSTRUCTION AND

CONTINUES. INDEXING MAY CHANGE THE INSTRUCTION,

CYCLES REQUIRED: 7040:
7044

: I, L




Location
AolAy A4|As|Ao)A1|A2 Ai|A2|A3|AslAs|Ao0|Al |A2|A3]A4|AS|A0IAI Switches | Inst Tag Address | Octal Equiv
00000 CLA 00005 | 050000 000005
WABTE MASTER | 00001 DVP 00006 | 022100 000006
00002 DCT 00012 | 076000 000012
EARL p_EARLY 00003 TRA 00000 | 002000 000000
TE LATH 00004 HPR 00000 | 042000 000000
00005 Pattern 200000 000000
ARl o] EARL 00006 Pattern 100000 000000
LATE LATE
| EARLY EARL
| LATE 1|LATE
SQD qog 70 NULL (02.04.442./1)
(P} ON)
el
I garly < |
>_ SB—#SR (Op.1R.0f1.1
A3oj1 -1
1 Latg« |
= Rt AD (0212 J08]1)
h4D3 1|
PQD 1|
1 Lotet —= ADT*5C | B2.512.57.1)
ASD1HT]
SC14 + 5CT5 1 sq16|+ TP UA 1 (02.04.40.1)
| Late
N
> QT L
GOTOE
0D 7X blocks GO|TQ E) MASTER 1 - 1| EARL
Divide Check Test (DCT)
T CONSOLE INDICATORS
UR 120 ENISE[sKIP (92.]0.75.
yeo NYLL— T~ { ) > o) 4 &
= > < &
DIV CHECK TGR & S 9 & \Y Q
o/ 8 JCs/) &/ & 5 L& §\ i~ JOPN
spDj 00t ~{_| 8/ JE8) & /o & §&H N3 & &
~ N O (02.)5.35.) SO/ & JES) & )85 o) & ELI Gr o/ &7
L{Late T cg) o fSO) /08 = o Yot A& @
ENID OP|TGR
I E 00001 +500 000 | 0 |00005 050000000005 000000000000 100 000000000000
A20) 1 E I 00001 +500 000 | 0 {00001 200000000000 200000000000 |0Q 060000000000
"DIV GHECK |[TGR" SKIP SYNC TGR |(02.19.74.1
D Fd 1 E 00002 | +221 | 000 | 0 {00006 | 022100000006 | 200000000000 |00 | 000000000000
edrlyt—| - STEP |C 1(02.12.34.1) E L |00002 | 4221 | 000 | 0 {00006 | 100000000000 | 177777777777 |11 | 000000000000
AdpIH—T .
L I 00002 +221 000 | 0 {00002 100000000000 177777777777 |11 000000000000
END DFTGR'\\_ RESET A I L 00003 +760 012 | 0 {00012 076000000012 200000000000 l00 000000000000
Late ———
A D]// - IC—AR (02.12.341) L I 00003 +760 012 | 0 {00003 076000000012 200000000000 j00 0000000€0000%
D V'#'E EHHCK| TGR (p2.10.p2.1) ,_/*:-‘S’ANI';':L' 1 1 00004 | +020 | 000 | 0 {00000 | 002000000000 | 200000000000 loo { 000000000000
Z .
4760 — 0&12 EARLY * [A1D1 I £ |00001 | 4500 | 000 | 0 00005 | 050000000005 | 200000000000 000000000000
1




76

Sense Switch Test (SWT +0760 ... 016! to 0166)

If the switch tested is off, the computer takes the next sequential instruction.
If the switch is on, the computer skips the next instruction.

| TIME POD 76,
SOD 00
UA1-6,5C13
02,04.07.1
02.04,40-42
02,04 .45

SB TO SR
13 (DN)*
02.12,01.1 (4B) (4E)

SRTO AD
14 (D3)
02,12.08.1(4E)

AD (28-35) TO SC
15(D1) *
02.12,37.1 (3D)

SC TO UNIT
ADDRESS DECODER
02,04.40.1
02,04.41.1

L TIME
02.15.34 (3G)

END OP
02.15,35.1(2D)

NO //SENSE \

YES

—® TO MEMORY DATA REG

STORAGE BUS (SB)

e

SWITCH ON?
\02.10.75 (4A-47)/

FIGURE 30. SWT

IC TO AR
A 5 ( D1)DELAYED|
02.12.34.1 (4D)

—

RESET SKIP
SYNC TGR
12D1

02,10,74 (4F)

INSTRUCTION
COMPLETE

(5D 1 (e
5,3 -11 18-20
*FIRST CELL DRIVER PULSE NS —
FOLLOWING THE
INDICATED TIMING PROGRAM REG (PR)
LEVEL SETS THE
RECEIVING REGISTER 3
1 9 | ]
STORAGE REG '( SR) TAG REG (TR)
c
2
INSTR COUNTER (IC)
+1 IF SW ON
21 35 *4
5
| J
ADDER (AD) INDEX REGS (XR)
I | ! XR 1
P 24 35
ADDRESS REG (AR) Q | XR 2
XR 4
3
21 35
21 35
SHIFT CTR (SC)
TO o T s |la|p S
MAR l ACCUMULATOR REG (A C) MULTIPLIER-QUOTIENT REG (MQ)
10 14| 7
UNIT ADDRESS DECODER
UA=1 6
0161
v ——
LEGEND INST  +0760--0166 SENSE SWITCH TEST
ALPHA CODE: SWT CYCLES: 1, (L)
——————® 1 CYCLE
SETSKIPSYNCTGR| . <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>