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EFFECTIVE ADDRESS
CYCLE SEQUENCE

(AAGO1, SHEET )

-2 CYCLE

osusecTives:

" 2. SEE DX INSTR, FOR 12 CYCLE:

SHEET 5

2201425
1131

AA601

TYPE

1-2 CYCLE

DATE | 5-2L4-65 | P/N
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L TRANSFER |
. . 1/0 —e»B
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WORD. : 2
g F 4
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TRANSFER
T
KT301

T3

SET
- 13 SHIFT CTRL.
T oxminn

1

PREVENT
CLOCK ADV.
70 “10°

KA101

L

0P CODE 0GO11 SHIFT RIGHT

INIBIT M REG OUTRUT

ODURING IX CYCLE
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.
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ST ~p T ~
5. RULTIPLY E2 CYCLES ARE ENTERED WHEN AN EXAHINATION ° o
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.OR SUBTRACT. THE KULTIPLICAND TO/FROM THE ACCUMULATOR SRS
*PARTIAL PRODUCT. . SRR
6. 1N THE FIRST PART OF THE E2 CYCLE THE QI4 BIT IS. _ M
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: l Ezl IS DESIRED. . , _ NEE
oy X . . o - o3 . .
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SET o~ PRODUCT
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KTH ‘l'_
i
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ARITH SIGN L
o [ —e(D)| g
i ' - “ DETERMINE !
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i OP CODE 10101 DIVIDE - SHEET 1 112 4
 EIRST CYCLE . . - MRLERS
Qf -
I CYCLES ; 3
~ AR6O1 E 2 z
sl
‘ 18
ENTER

o | B ovele

R - KD111

6C NUMBER

N _ » ‘ " OBJECTIVES:
: 1) THE CONTENTS OF THE ACCUMULATOR AND THE Q AEG . -
TRANsFER 1) . (TREATED AS A 32 BIT DOUBLE PRECIS10%. 403D) ARE" 4
R . o |a o DIVIDED BY THE CONTENTS OF THE EFFECTIVE ADDRESS. e
AR . o . R -
L : : K621} 2) AT THE END OF THE OPERATION, ‘THE QUUTIENT HHLBE 5 )
: ~ FOUND IN THE ACCUHULATOR AD THE RENAIHDEN" (1t THE 2 i
’ Q REGISTER, A M
. .. S 2=
o : DECREMENT
i - ‘ , TRANSFER S
Aot R | cce > IVISOR g :
- . kG221 || oD REs " ALGORITHM; s
- 1 ‘ i 1) THE QUOTIENT OF TWO BINARY NUMBERS MAV BY GG HERATE
TRANSFER BY SUCCESSIVELY SHIFIING AND SUBTRACTING THE DIVISOR
R * FROH APPROPRIATE ORDERS OF THE DIVIDEND, (FIVHE. - - . .
T2 18— ‘“’ 0 g SUBTAACT 104 WAS SUCCESSFUL (RENAINDER $1GM -G, SAME : i
: K623 . w0 -~ AS DIVISOR SIGN BIT) A QUOTIEN, ONE B1T IS TgkenaTED &' - ;
» : AND ANOTHER REOUCTION CYCLE IS TRIED, . Jf THE - .- .- o
S T : % : SUBTRACTION WAS NOT SUCCESSFUL (REHAIWDER SYEN Hi7 .
B T B _ HOT THE SAHE AS DIVISOR SIGH DIT) A QUOTIENY Z5HQ v
'8 R : . LATCH T BIT 15 GENERATED AND Al ADDITION CYGLE {§. FAKEH ¥ ¢
12 BO BIT SAVE o RESTORE THE REMAIHDER. ; : 1
SIGN OF . .- Y : .
o kG251 DIVISOR
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FOLLOYS: ~ DIVIDE BIRARY 00115001 (57)-BY 9191 (8

'SHIFT & SUB:
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I $) (LI " SHIFT & suB;
: $165) . StoHs) - _
' : o v 7 SHIFT & ADD:
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» B . A 7 suB
R R T IR N 111 KT}
= © | ser unuike o
- 3 | ARiTH SioH . e
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-
) L . SET ZERQ
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L
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TRANSFER
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TRANSFER
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H
ADD 13

0P CODE 10101 DIVIDE

-
TRANSFER
L DIVISOR
FROM STORAGE-
T0 D REG, S
[ B
g
SET
su
LT | senemate
| uoTiEnT
DICIT ON
LIKE SIGNS.
SET
Qs = 1 3

) -

SET ZERO
REMA| NDER

KT131

, SET
3 | ARITH CTRL
. KTi21

“ P IERO

(NEXT TO T
LAST CYCLE). - - SHIFT
M674 T3 bl
SHEET 3 KT
RESET ZERO ' NO
1y | remainper
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L

CHECK FOR
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SHIFT ACCUMULATOR
AND EXTENS 1ON
BEFORE REDUCT ION,

PERFORM
ADD/SUB

_ REMA |NDER

REDUCTION

RESET
ARITH CTRL

KT121

NO e = 16 YES

SHEET 2

ALGORITHN  (CONT.):

&) _ THE DIVIDE INSTRUCTION CONSUMES €IGHTEEN E

5)

CYCLES (ONE E1 AND SEVENTEEN €2). DURING

THE FIRST SIXTEEN THE QUOTIENT IS BUILT UP

BY THE SHIFT-ADD/SUB PROCESS. THE SEVENTEENTH
AND CIGHTEENTH CYCLE ARE USED FOR CORRECTION

- KND CHECKING AS EXPLAINED ON SHEET 3.

OVERFLOW:

THE PURPOSE OF DIVIDE OVERFLO IS TO DETECT
QUOTIENT OVERFLO CONDITIONS RESULTING FROM

A DIVIDEND WHICH IS TOO LARGE IN RELATION TO .
THE DIVISOR. THIS MAY BE BROKEN DOWN AS
FOLLOWS :

5.1 FIRST CYCLE CHECKS -

CHECK FOR ZERO DIVISOR :

CHECK FOR TOO LARCE A NEGATIVE DIVIDEND -

‘“_‘5.2 CHECKS AFTER FIRST REDUCTION CYCLE - . -

CHECKS FOR A REMAINDER WHICH 1S T0O
LARGE TO BE REPRESFNTED CORRECTLY |
THE ACCUBULATOR (SIMILAR TO ADD/SUB
OVERFLOW). CHECKS FOR EXCEPTIONAL
CASES (OF UNLIKE DIVIDEND AND DIVISOR
SIGNS), WHICH ARE NOT DETECTABLE BY
THE LAST CYCLE CHECK.

. 5.3 LAST CYCLE CHECK -

CHECKS THAT LIKE DIVIDEND AND DIVISOR
SIGNS GIVE A POSITIVE QUOTIENT. CHECKS
THAT UNLIKE DIVIDEND AND DIV ISOR SICNS
GIVE A NEGATIVE QUOTIENT. - .

_ (FIRST REDUCTION E2 CYCLE)

SET
T2 OVERFLOW

KTi31

RESET
T2 ccc

KG221

7 END OP
KG221

2201453
1130
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AA674

OP CODE 10101 DIVIDE
AL 65 P N

DATE
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EC NUMBER

DATE

€C NUMBER
415L83A

DATE
oCT 65

OVERFLOW
CHECKS

" AFTER FIRST

REOQUCTION
CYCLE ONLY,
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E E
ALGOR JTHM (CONT.): Q
& TEST FOR ' %
"‘":é'c‘gfg” 6) THE SEVENTEENTH (NEXT TO LAST) E CYCLE IS THE 3
cor REMAINDER CORRECTION CYCLE, |F THE REMAINDER 3
. SIGN IS NOT THZ SAME AS.THE ORIGINAL DIV IDERD 1g
SIGN, THE DIVISOR |S ADDED TO (OR SUBTRACTED
FROM) THE A CORREC RE R.
AR LT OTAL OH) THE ACCUHULATOR .TO CORRECT THE REMAINDE :
Kil2l 7) THE EIGHTEENTH (LAST) E CYCLE PLACES THE e
QUOTIENT IN THE ACCUMULATOR AND THE REMAINDER <
"IN THE Q REGISTER, CORRECTS THE QUOTIENT, AND HE]
PERFORMS THE OVERFLOW CHECKS AS DESCRIBED HE
UNDER 5.3. THE QUOTIENT GENERATED WILL BE z| v
EITHER A POSITIVE NUMBER, OR A NEGATIVE NUMBER gl
IN ONE'S COMPLEMENT FORM. SINCE THE 1130
SYSTEM USES TWO'S COMPLEMENT REPRESENTATION wla
FOR NEGATIVE NUMBERS, A ONE IS ADDED TG THE 5|
RESET QUOTIENT WHEN A ONE’S COMPLEMENT RESULT IS 8
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ARITH CTRL 7.1) DIVIDEND PLUS AND DIVISOR MINUS
KT121 7.2) DIVIDEND MINUS AND DIVISOR PLUS,
EXCEPT WHEN REMAINDER IS ZERO ;
TEST FOR 7.3) DIVIDEND NINUS AND DIVISOR MINUS, :
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CYCLE % .(
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.3 ( .
- e
2 1
i
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ADD/SUB . COmRECT | i
T4 REMA INQER i
5 . : %
1 ¥ |
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ARITH CTAL
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70 LAST €2 . . : |
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015 =1 QUOTIENT | i
: KT101 ' i
: “DECKEMENT © - i
T cce r . |
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‘ T !
754 i
. 1 6 i !
TRAMSFER n - A
APPROX T2 foron o RESET
: : RITH CTRL
. L sLock < J
DIVISOR ~ ‘
i
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KG231 t
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o SET
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e
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© E
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|
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cce :
n KG221
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E 4
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END OP
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T 1 = 5 ] T .

0P CODE 11001 DOUBLE PREC LOAD

13201456 .
13

AA682

8Ji S:

- TYPE

1. LOAD CONTENTS OF A+l
INTO THE Q REG.

TR

OP CODE 1100}

: 2. LOAD CONTENTS OF. EA INTO

I CYCLES ‘ . . o THE ACCUM. .

ARGO! " 3. EA HUST BE EVEN FOR CORRECT. ©
~ OPERATION, '

A

DOUSLE . PREC-LOAR
oate | supbs5le N
AN

oATE |ec Numsen]

OATE - [£C NUMBER
.- | 4iskB0O
OCT 65 | -L}shB3A

. o N T
P - : 10 § & cveie _ A
KDIT1 _ : o '

S TRANSFER C o : .
R I 70 ] A—en

KG211 " R I ETRRTEARV
SELECT LOW ORDER , _ oo ‘

‘ : > PORTION OF DOUBLE - . Lo , - S e

TOACE PRECIS|ON WORD (EA+1) ' U i e e

DRI 00p S . : ) R _ _

0} AboR san 15 : : — . ¥ RN
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‘A.’ ’ TRANSFER - . : .
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TRANSFER
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ENTER TRANSFER SN - . |
10§ E-2 CYCLE n B—==p | - f . S “ \
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‘ \ ' ‘ : AT Y AT
SELECT HIGH L o LOAD EA iNTO ACGUM
SELECY ORDER . 4EXCHANGE L (HIGH ORDER WORD) - .~ '
T0 EFF, ADDR. PORT |ON OF Cl TR Ae—aQ | i : ' T
: : QOUBLE PREC ) - : n
. KT311 ‘.. e . LOAD EA®l INTO Q REG
i : Lo ‘ WORD(EA) RV _ i. R SO (Low ORDER woRD) 7L T
DECR. ' ' RN TRAKSFER ) : :
n cce p—eA - LOAD ACCUN, . .
R L ONIIL VITH €A, .
XG221 . ‘
, y
. (APPROX) T2} STOR— @ T7 | END OP .
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/ :
7
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| CYCLES
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E-1 CYCLE
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TRANSFER
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TRANSFER R s
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END oP
KG221

OBJECTIVE:
TORE THE ACCUN INTO THE EFF. ADOA.
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| CYCLES
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" FORCE
DPW 00D
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¥

TRANSFER
U—p- A

KG231

1

EXCHANGE
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KT311

k)

TRANSFER
A——8

KG241
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B -t=5TOR

g
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9
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EFF. ADDR.
IN STOR,

Y

DECR
ccc

| XG221
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KT311

1

TRANSFER
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KG24 |
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QP CODE 1101}

."DOUBLE PREC STORE

SELECT LOW ORDER
PORTION OF DOUBLE

”  PRECISION WORD
(EA+1)

Y

RESTORE ACCUA
CONTENTS,

PLACE CUNTENTS
OF Q REG IN ACCLM
FOR STORAGE,

SELECT MIGH
ORDER PORTION
OF DBL PREC,
wonp (FA).

REPLACE ACCUN
CONTENTS .FOR
STORAGE.

7\

i QRJECTIVES:

ADDRESS PLUS ONE.
(E~1 CYCLE)

(2. STORE THE ACCUM INTO THE EFFECTIVE

- ADDRESS. = .. :
" {E-2 CYCLE)

- 3. EA MUST BE EVEN FOR CORRECT OPERATION, '

> 8TORE @ REG,

> STORE-ACCUH.

STORE THE Q REG. INTO THE EFFECTIVE

OP COOE 11011
DOUBLE PREC STORE

DATE | §24=65|P'N

2201458

1131

TYPE

AAGBL

EC NUMBER

DATE

EC NUMBER
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DATE
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2. THE CONTENTS.OF THE EFF, Apu. ARE “ORED 3lalw
BIT BY BIT WITH THE COMTEWIS GF THE - REE ;ér Ay
ACCUM, L i 35_‘% v
;  [Gronase 1o o’_’ “:"'
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o . OBJECTIVES: . RS
: 3. THE CONTENTS OF THE EFF. ADDR. ARE :
S EXCLUSIVE "ORED" BIT BY LiT WITH THE ‘
¢ ' CONTENTS OF THE ACCUN. g
TRANSFER e o '
(] A K STORAGE - tj1jojo .
XG211 ACCUN iy ofjo :
T RESULT Y I A A
DECR. "B, NOTE THAT NCRNAL Do A e
n ccc ! TRANSFERS ARE ACCOMPLISHED PR
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Amox 12| sToa-ms i
' TRANSFER . ! :
1] s—ed |
K623 l : . -1
ADD/SUB/ N . (o
. DR/XOR = :
1] ot oo
_RESET D il
 SANPLE. : |
oMt} : X e
RESET O RESET D .
. " SAMPLE - SAMPLE ]
el nl .
AW SaupLe ONI 1) L o X
IF D=0 v :
NI T} |
, SET A ‘ | o
"y | IF om0 g
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| X or oy
BINARY A |
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o
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PR L)

AN
2 ] 3 B [ ) 1. .5 , | ) 6 1 7
- : o .11 CYCLE TIMING CHART . ' ' ‘
S TGHAL HAME LOGIC PAGE TEST POINT 1" l 2 J 3 l ™ l TS I 15] 17 ! 10 ] CNOTE: ROT ALL OP CODES MAVE ALL LINES
T CLOCK ADV SAMPLE ¥AI 01 BCh. BA1CLGO3 ot L ,mmm.‘;,;j:jiiilii """"" I P D
END. TO 5P KT331 ARZ BA1BADOA
| 1 CYCLE (FF) KD101 AS2 _BA162J09
1 7O M SPD GATE KG211 ASh BATMZJ06 -
0-7 )
| TO M SP 8-15 KG101 AL2 BB1F3B12
START IAR {NCREMENT KG101 AT2 88165803
STORAGE READ CYCLE MC101 ARG RA1J2B13
STORAGE SELECT HC101 AGh BA1J2B10
RESET D REG SP KG151 AS2 BATH2DO2
6 0-7
DC RESET B 8-15 Ku3ll ARL fA1H2D1O
DC RESET OP REG AND OP FIAGS|  KU311 ASh BA1H2BO7
o7 IR
A TOUSP &-15 KUI31 ALY BE1FLBOS
DC RESET A REG KT311 ATh BATH2DOM
GATE % BITS 0-9 TO OP REG KDIDI AZL PA162J06
_GATE 8T0 D 8-15 w231 ALk BAIMADO2 o S e
: s eaivs ] ST T
DC SET D 0-7 KG231 AW BAMLBIO ki - - :
oy » T e T TIITID NI TIITT T T T T T T
GATE | TOA 8-15 KG231 BAL BATM4BO2
ARITH CONTROL KTi21 AZ2 BATHUJO6 e et '
SET CCC 1 KG221 AF4 BAIE2G12 - -
A TO M SPD GATE KG211 BFh BA1H2G05 — ;
: : 5C NUMBER | DATE [ BC NumBsR| 11 CYCLE TIMING CHART
LISLB3A S - o
B oare| . [en - | 2201209 ¢
K 3 e 1130 -
' IBM | aa701




| 2 3 S & ] 5 7
OP CODE 01110 MDX TIMIRNG CHART 11
SIGNAL NAME LOGIC PAGE TEST POINT LVL T°JT'lTZJTB]""lT5I761771771“’! o - ‘ .
F=0 . ‘ e - RL))
TAG=00 NORMAL -1 STEPS. - - +
HDX KG2L1 AFL BAIL2613. | - 11
o B
T CLOCK ADV SAMPLE KAT01 BEL BAICLDO2 +
BRANCH | KB101 AY2 BA1K2013 .
BRANCH 2 KB101 AZ2 BA1K2693 . 8
A TO M SPD SAMPLE KB101 BAL DA1K28C9 -
DC RESET CCC KG221 AKb Mlizabz -
M TO | SPD SAMPLE X810} 98L BAIK2006 - -
T7 END OP KGZ21 Awb BAIE2J13 .
U TO A SPD SAMPLE K6231 AZ4 BA1K4GOT - ¢
fad K «'.«--«l--.—L——.—---—'-g.
TAG 01 £-1 & E2 CYCLES
IX INHIBIT SAR KUBOI AT2 BATH2JI2 * -
— ,
1X ADDR SAR 15§ KU30% Avl BATH2J0S -
GATE B T0 D KG231 AKY DAIRLBI3 +
[+
8 BIT O LATCHED KG251 AX2 8ATL2J12 + :
SET ARITH CONTROL KT201 AR CAIALBOY -
ez
€CC DECREM SAMPLE kG221 Awh GA1E2B13 -
INC HAR SAMPLE ®G211 804 8AIM2G13 -
i -.-—*-.—....-_..,_...4 dieT3 el AL b e
A YO 8 SPD BATE %6121 Am2 sAlL2s0) - £
8 TO STOA - .
GP-CODE 01110, HOX ]
TIRING CHART . e
savE] “lerw T Lza01388
E Teer 11130
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' 0P CODE 00001 - XI0 TIMING CHART .
. A . v :-1 cvcu.f : E-2 CYCLE ' & 'E-3 CYCLE |11 eveee
NO . SIGNAL NAME LOGIC PAGE TEST POINT we || 1o| n l 1 ! _LTSJ T6l 17_]710 ] T l T2 l bt l Th l Tsj % I 17 To] ! l T2 l 3 I 11.' 5 I 16 J 7] 1 ] n n
v - B B T il Tt e e
1 NOT END OP TO 5P KT331 AQ2 BA1B4B10 - ' e NG SRRSO o
_ aeeeninnIiTU
.2 £ND OP TO SP KT331 AR2 BATBADOY - SN cec= o\
. :
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4 DBL WORD OLD ADDR RN111 ATB 8A182612 e e XD P UEET T T I T T T T L
S N e T
3 A TO % SP B-15 KG101 AJ7 BB F3004 -
6 DPW ODD ADDR SAR 15 KU3C1 Awl BATH2J06 b L L T e e e
7 STORAGE TO B apeox| ]
‘ 0-7 - Lo
8 GATE B TO D 8-15 - KG231 ARk BAL:#BI3 . +
ADD, SUB OR EOR GATE .
9| ‘b T0A) DRITI AY4 BA1D260D -
0-7 '
ic A TC U SP 8-15 KG131 AL2 BBIF4LEC8 -
GATE SENSE INHIBIT s
n STORAGE USE TN201 ASh BAIHARIO -
1 NOT STORAGE USE DN201 Ak BA1J7B02 + g .
13|  CCC DECREM SAMPLE KG221 Awh BAIE2813 - : :
' 14 1/0 T0 8 SP KG121 ALk 8BIFLBI2 . - — . :
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