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. A LM .
?Axuom-—w--i MB=] -0
0100XX) . & FNeMDILSA
{0110XX) : L LSS
£01311XX) C E(13)9WFN
coﬁu LE Cl=~~ ox A
I-FETCH-ﬁlI OR

OPND 2 IS IN L

0110XX == O
000
Q‘l c mn-(}“g D’Ml
®
30 C‘;E CE(lS)OHFN
(011000 e :
(OLIIXX) - * . C
SECOND LEVEL | Ni== ' 0X ~=NA

pun xs’ ™
DPND & FeTeH -

ey D’M L .
L kD MBel ey

gwoxx — oevﬁ
A t.on

- -

S

'-'.
l-ldl

0111XX === 029C
€ 0011
A LM
MB=)
L FNeMDOLSA

XR (EXCL ORD

o 0100!! e 029

O

MB=2¢140,L00P 3TIMESe

0 (OR)

O111xX — 029D
€ 0011 .
. D DoM -

HAS BEEN
_INITIATED

MB=y' - . |
€ EQ3ouFN |

xaf'i;q. o} =04

i s an o wo |

e

OPND 2 FROM SDR TO M

SE
© SETY MB = 2

. AT A TIME,

A
hompeeafl BCO L
- L
L
S
S
c
R

ATH TIME,
LOGP FINISHED

1X == 023A
ML

‘F:'No MDILSA
IR/ °+2¢A
Clé + L T#0)PCR
I=FETCH

4 REF!
EXCPNQIA (30)9A
EXCPNRQ( IMSO)-REF)’B

RESULT FROM M .
70 Lel.S (OPND 1)
CARRY WILL NOT
OVERLAP I<FETCH

— s
?‘

2050
MANUAL

snb

1 EME 10101/65

.

SHEET
VERSION

V;Ana.ax ANDLOREXCL DRe

—a‘l’mh—-—tifi
{00¢01910411)
I-FETCH

R



DO TR

COMPARES -~ AL GEBRAIC/LOGICAL
RReRX (CReC CLReCi)ae

1001XX === ZA4 XQ e 0286
QAL11 ¢ GBE e 6E 1110 | NO CARRY E 1110 |
(0101XX) D 34MB | L. WSeESLSA |
(1001%X) L FNeMDILSA | ey -l LSS !*-1
© SECOND LEVEL L LSPRILS | S TA40/22A |
I~FE TCH=RR C E¥547 2847 |
o ] R I~-FETCH |
A - XX ~=AR A S Rk w—AE
OPND 2 IN R OPND 1 TO R EXCPNQIA(30)»A
EXCPNQ(IA{30)eREF)®
SET STATS XX w243 I~FETCH CY1
FOR I-FETCH E 1111
OVLAP. A Rei M |
A BCYC I:a--f]
B EsWL
B WeMMB |
D HOT1»ADDER ‘
C SETCRALG
R (CAR) |
Clumm Xk we=CC
, SAVE CAR(0) ¥ CARRY
1001xx — 208 CAR(}) X1l === 287
QA!&loCGE----4}--4BE | IF T=Q¢ 00CR € 1110
{0101XX) D*L | IF 1<0¢ 012CR A M+SGN?T |
11001XX) D 3+MB | o) IF 0T« 109CR { WSVEILSA e QT110 AEE
SECOND LEVEL L FNeMDSLSA L LSS | (00.01.10.11)
T~FE TCH=RX I LSIRIS COMPARE BY S IA+0/29A I~F
C E+547 | SUBTRACTIONe SET CRs € SETCRALG
e XX ~—EA CARRY (QFLO) MEANS R I=FETCH ]
OPND 2 IN R OPND 2 TO L SIGN OF RESLLT WRDNGa ESmw ol wemEE
(FROM MEM) RESLL.T SIGN TO MeWITH
OPND 1 TO R NON=ZERO FORCED BY IF Te0e 00%CR
{FROM L.S) EMIT TO M THRU MOVERa IF T<Os 019CR
SEE NOTE ABDVEs IF 0CTo 102CR
EXCPNQIA(3C)2A
EXCPNR(IA{30)«REF)2B
I=~FETCH CYCLE 1
» ALSO INVERT COMD REG
SETTING BY CHANGING
OES804EHE - M SIGNe NON=ZEROD
{09 X1) VALUE IN M PREVENTS
HALFWORD FALSE 00 SETTINGa
COMPARE ;
?101xx — 0294
L FNaMD3L SA |
T L.SPRILS 3
| 1%
i |
ol A
opmn 110 R
XX w—— 0246
| |
A Rwi »7 |
BCO | QT 1 S emmmmmenh|CE
D HOTLPADDER | t00n01'10q11)
~—-—§ 1A+0/2¢A l I-FET
SETCRLUG |
R I-FETCH i COMPARE BY SUBTRACTIOM.
! N3 SET COND REGe
! SAVE CAR FROM OVERLAP I=-FETCH
i SUPPRESS MEMORY
1 IF OFF BNDS
AND 1REFETCH
IF T%BS=0e¢004CR
IF T&BS#C AND
CAR(0)=0a O019CR
IF THBS#0 AND
CAR(0)=1+109CR
OPMD L TO R EXCPNQTIA(30)9A
OPND 2 TO i EXCPAQ(IA(30)«REF)?B
0101 XX === 0295 XX owe 0247
| | * QT100 SCD
n NI i A R~ 3T (1x)
{ FMaMDI_SA % A BCO | IF THBS=0s+004CR COMPARE BY SUBTRACTIONe I-FETCH
Lo SRS L D HGTI#ADDER | IF T¥BS#O AAD SET COND REGs
- i C SETCRLOG | CAR(O)®Oe019CR
i | i | IF T#BS:0 AND
S XX w—SA 3B 1X ==5C CAR{0)Y=1s109CR
- 1 QB500



L owNmD

1010XX == 02A8

5364724

|

| 4

| 255449 09/2C/6% | MODE MANUAL
| | PeNeo

| | IBM CORPs.  SDD

r B MDeFsUL I
QA11 10 GBE memmmmmneneJeeett B W [ 4
{ 1010XxX) B WLy |
{1011XX) L. FNeMDIL SA
SECOND LEVEL L LSRILS
I~FETCH=RR ¢ Etls)owrm
AL 00 DPND 1 ADDR 1S MOVED. TO
UPND 1 70 Re ESULT STORE.
R1 T ADD THIS Is REQUIRED BECAUSE
(SEE NOTE) 00 w0220 HALF=WORD {QES80) CLOBBERS MD
SET WFN TO AND b 1000 |
A RHL IR I
A BCYC Homnnn
B EsWR |
pomeenmesk B WHMMB |
L FNe»LSA :
L RILS
QES580eLFE 0 C SETCRALG
{00+01) R 1 {CAR) |
HALFWORD Clomem 1% =~=CC
ADDeSUBTRACT 1011XX === O2AC ADD OR SUBTRACYT
E 001 SAVE CAR(O) V¥ STORE SUM IN L8
B MDyFL) | CAR(1) SET COND REG
B LD W » IF T=0e 00CR TEST OVERFLO
B WLaJ IF T<0« 013CR EMIT 1000 TO M FOR
L FNeMDoLSA | IF 0<Ts 109CR PRG MASK CHECK
L LSIRILS | IF OVERFLOWe
C E(13)»wFN |
E | oem 01
SAME AS ABOVE
SUBTRACT
0] === 0221
1000 ]
A Rel9R {
tomememefl,  BCYC i
B EaWR
D HOT12ADDER | R
L FNeJSLSA |
L RILS i »
€ SETCRAL G | |
R 1 (CAR) | NO OVERFLOWe
1010XX === 0PA9 3w 1% ——GC 10 == 021A
£ 0010 | } “E 1110 |
B MDeF3U | | L WSeEH SA |
QAL 11 0 COE ot B 19 W { Rt omormmrend SAVE CAR(0) ¥ Qe 1SS e ——QT110 JEE
:1010xx> B W.dJ | CAR(1) S 1A40/29A | (00.01-10-11)
{101 1XX D DA IF T=0+ 00¥CR pC EPS47 | I=F
SECOND LEVEL . FNaMDILSA IF T<0+ 012CR R I=FETCH
1=FETCH=RX L LSIRIS i IF 0T+ 109CR B i wen JE .
C E(13)IWFN | EXCPNQTIA(30)9A
1 00 ==if IEXCPNQ{JA(30) «REF) 3B
i
OPAD 2 TO L |
OPAD 1 TO R
Ry TO J
{SEE NOTE)
SET WFN TO AMD
QB100&EAE: y
{10) FIXED |
PT LODADS OVERFLOWe
1011XX ~we OPAD 11 === 021B XX w0248 00 == 0218
E 0010 1 E 0011 | i £ 1000 |
B MDeFLi | B Pstau MMBIV | C NOP {1 B E3WR |
S—D DWW ] bR P PY | sgmrememeeger | P B WaMDsF § St =Q T 3 | Qe GE
B WLdJ C E(23)aCR | i I | | {0X)
D Dat | | | | [ | 1 PROGRAM TRAP
L FheMDIL SA | { | W=0 | | |
L LSPRILS | NS XX e E NG #0 ——hF NP OX w=NG
¢ EQ1m)dwFN | SET CR 11a BRANCH DN MASK TRAP, CODE 7
DY o 01 TEST PRG MASK TESTa FX PT OFLD
QB1 oo el e ——— w30 MEANS DONT
{11) FIXED SAME AS ABQVE TRAP,
PY LDADS
omxmmm-———-—a -
‘{11)SHIFT
LEFT ALG
AL ENTRIES MAVE
WFN SET TO mANDm
AND MATCHING BYTE
IN M FOR PRG MASK TEST
?JI?O-JIL 0 i
SHIFT LEFT
DOUBLE ALG
| MACH €2050 | DATE 10/01/63 SHEETY 1 QB730 |
254760 12/21/6 NAME LOG 902 VERSION

ADD/SUBTRACT RR/RX (ReARsS¢SR) ;

© ALSO COMMON MASKD TRP SENSe,



ouND O

1..1 10XX == 02B9

D Dot
GE swavmmmemssrn el FNoMDL SA %

) L LS$RMLS
1Xx)
ND LEVEL
=R ALwew XX =—AA
ADD L0OGs
OPND 2 IN L XX w0249
OPND 1 IN R |
A RH I ‘
Qomeemf BCO
L FNaMD3LSA |
L LeLS
C CARe (T®O)SCR
C 3w 1X w—C
SAVE CAR FROM 0
1110XX e 02B8 ADDe STORE
| RESULT IN LS
L. FNeMD?L %A (OPND 1)
1 0 G BE wmmemwevmmee (%, L SPRIL S |
OXX) ’
1XX}
ND LEVEL | |
~FETCH=RR Elem XX == A
o QT100 CCE
(1x)
I-FETCH
>
111XX w== 02BC
L FNaMDP|_SA
hﬁ LSPRILS !a
1
| i
L XX w—di A
SUBTRACT L0OGe
OPND 2 IN L XX s 02
OPND 3 IN R
A Rel M, ]
Qewef BCO e
D MOT12ADDER
L. FNeMDSL SA
L LS
C CAR(T#0)4CR|
N3 X w—hC
SAVE CAR FROM 0
}111xx e O2BD SUBTRACT BY
COMPLMNT ADDs
D DL STORE RESW.T
i PMaMDSLSA | IN LS (OPND 1)
% LS+RaL S ;
i |
Q) we XX QA
- | MACH c2050 | .DATE 10/01/68% SHEET 1 QB7S0 |
254760 12/21/64 | NAME La6 902 VERSION

5364728 LOGICAL ADD/SUBTRACT RR/RX ‘

|

| i

: 255449 09/20/65 ?OBE MANUAL ‘
. eliNe

| | IBM CORPe  SDD | (AL+SL ALReSLR)e



[elal: Re 2]

- 11 022?

.OPNDL IS IN R

%IOOXX —— 02B1
L ‘FNeMDQ1ILSA

QA;’_ I.CGE-—-—-—-—-—-——«_ LS-}L'LS
(1100XX) |
SECOND LEVEL R BR(A=0)+B 1
1=FE TCH=RX R MD3=0 0
L daik PR
FETCH OPND 1 4 L
CHECK VALID SPECN

10 === 0226

- o e —y

J,

-

DR
L{O0)3LSGNS I*-—-O
5
1 ~=EA
CH OPND2 TO R
L _SIGN STAT
OPNDY

[ 1]
~q [TIT] (V) e e
D«l-h-

1100XX e OZBO

FN-MDQBLSA ‘
L SRS H

;kl‘-

QA111#GBE

11 = 022"’

LM i
R(O)PRSGNS | dkmmD

E

LSGNS

Cmme %X =—=CC
OPND2 » M AS
POSSIBLE MPCD
TEST L _SIGN FOR
RECOMPL IF MNEG

OX == 0239 Xy mo— 028B XX = 0248 X} m—— Q28F
E 1000 i ! } 1
A ReL - 3R A MgLOT B R3sY
B EdwWL O S— g WY1,V P—y Y, Y] 'a—-c-~3 URPWR | domemy
B WLGL | L WSIdL
e, E$503 L RILS ‘
RSGNS R (CAR)
ASe= X ==AE Rbme XX =—iF AP Xk ==AG AB== XX =AW
OPND2 IS IN COMPL - SAVE CAR FROM O

OPNDL1 IS IN M IN
TRUE FORM

OPND2 & L FOR
POSSIBLE COMPL
8%GL FOR LOOP COUNT

SO RECOMPL

STAT2 TURNED
OFF FOR FIXED MPY

sied

{1100xX)
SECOND LEVEL
I~FETCH=RR

L{0)ILSGNS

FETCH OPND) » R
SET L SIGN STAT
FOR OPND2

CHECK VALID SPECM

E 0001
A LM |
 QES80¢ .. FEmwememmsemetsB W], #MD |
{11) D G2=-1 |
HAL FWORD C E(23)sL8FN |
MULTIPLY i

|
N 11 ==NA
SET G2 "JEG FOR

HALF WOR
SET LSFN TO WS

s~

OPND2 IS IN L

CDMPARE 0PNDS IN
M AND L
SAVE R IN wS}1

L<=M
OPND2 IS MPLR

| 1X s— 023? | X0 m—— oza? | X0 e oza% XX o oza?
A =L M I A M=l T ! A MR | A LM |
D HOT1+ADDER A BCO | (o, WS19LSA | e R3D U

i f D HOT19ADDER | L LSS B URIWR
| I wS1ALSA | | | |
| | L RIS | | [ | |
E S OX =mEE R {CAR) | E B XX ——EH EQm— XX ==l
OPND1 IS COMPL E7 X% ~=EG MCL SO EXCHANGE

S0 RECOMPLEMENT

SAVE CAR FRDM 0O
SAME AS ABOVE

XCOMPLETES THE EXw
CHANGE

BYTE 3 OFMPLR

TOw

| XX = 024D
=€ 0010 .
A RIR
0 ] SR4IF |k QG701 ~JIE
E?»R | {00401+10)
B W679MB | MULTIPLY LOOP
D Gl=} !
> R R{31) wR=0 |
G- 40Y - T
SHIFT MPLR RIGHT
LOADING LO DIGIT
QL = 0225 INTD F
-t 0110 | MB NOw = 2
B EWR |
e B WIMD G F | % QT310 4.CE
| (0X)
} | PROGRAM TRAP
L 3o OX =i C
INVALID R} IS 0ODD
60 TO INTERRUPT
SET IRPT CODE TO F
[ ‘ | MACH €2050 | DATE 10/01/6S SHEET 1 QB80OO |
234750 12/21/64. | NAME | LOG 902 VERSION |
254763 01/13/65 | MODE MANUAL | ] |
| 255449 05/20/65 | PaNe 5364726 | FIXED POINT MULTIPLY
| | IBM CDRPs  SDD |.-  HALF WD/RR AND RX FORMAT

\



e (300 3 LN

3G701eAFE
{10)
MULTIPLY LOOP

00 w== 0228
E 1110
L WSHEd.SA

QT1 1 Qe -CCE

S IA+0/29A (00401010411
C E»547 I-FETCH
R I-FETCH
C 3 Wit w——Cl
EXCPNRIA(30)9A
EXCPNR(IA(30) ¢REF) B
FULL WORD WITH
LIKE SIGNS
DO I FETCH
| 10w 022? | XX - 024$ XX o= 024F
A =_3R | A =Ll | L FNGMDQ19LSA !
BCO : D CSTATHADDER |dtwwwmcemet RILS [y QT 1 O Smmaemmene_
D HOT13ADDER L FNeMDILSA | S IA+0/24A j ! (00401410011
L FNeMD?|_SA | L L3S | S SMIF 3 ! I=FETCH
L LSS | 1 | R I=FETCH i H
G 3w XX w—GC GSme XX w=GE G 2k ——GF
SAVE CAR FROM 0 SUPPRESS MEMORY |
FULL WORD WITH COMPL MO PROD IF OFF BNDS i
UNLIKE SIGNS STORE HO PROD AND 4 REFETCH i
10 we= 0552 COMPL LD PROD EXCPNRIA(30)»A |
; FETCH HOML EXCPNR{IA{30) «REF)I$B
A RIL {
A F3 SRAIF | dtme) STORE O PROD i
L FNsMDQ1®LSA | 30 TO I FETCH
L LALS {
R ¥SGNS G2<0 | .
J2m— %X B
L. SGNYRSGN»A
FIXED MPY LOOP
IS COMPLETED
ALIGN LD PROD 01 = 0229
R TO L (SR4) E 0011 |
STORE (.0 PROD L. FNeJdL.8A
Qed_ L 9L.S 0
S IA+0/23A i |
S SMIF
C E(23)»L SFN
R I=FETCH N
L 3 it el C
SUPPRESS MEMDRY
IF OFF BNDS
AND 9 REFETCH
EXCPNQIA(30)13A
EXCPMQ(IA(30)¢REF)4B
HALF WORD WITH |
LIKE SIGNS i
GO TD I FETCH !
31 === 022B |
£ 0011 ! ;
A =R | !
D HOT19ADDER | i
L FNeJOLSA ]
L. RIS |
S IA+0/29A i
S SMIF !
C E(23)3L.SFN | HALF WORD WITH
R I=-FETCH i UNLIKE SIGNS
QS % m—QE COMPL LO PROD
: STORE PRODUCT
SUPPRESS MEMORY GO TO I FETCH
IF OFF BNDS
AND 4REFETCH
EXCPNQIA(30)9A
EXCPNQ{IA(30] ¢REF)#B
i | MACH €2050 | DATE 10/01/65 SHEET 1 QB8Ol |
| 254760 12/21/64 | NAME | LOG 902 VERSION |
| 253449 09/20/65 | MODE MANUAL | |
(- | PeNe 5364727 | FIXED POINT MULTIPLY |
| | IBM CORPe  SDD | POST=_00P ROUTINE

)

CE
)



%101XX — OZB?
D DL

]
C2=1101XX =—CB
% DVR TO L

] ‘*—»

e e s

t }101xx — OZBT

L WS19LSA |

%l LILS
| |
| |
e XX (B

% SAVE DVR In w81

XX o 025?

!
L. FNeaMDILSA {
[P ——— 2N IV {30

? L(O)*LSGNS

R MD3=0 {
G #X =-—GC

% HD DVD TO R
SET L SIGN FOR

Dol FNsMDQL2 L 5A

% INVALID ADDRESS

L]

|

|

|

OX == 023C |
L
M

ADDRESS IS 0K
1X oo 023?

[]
i

A RH

%* DVD IS POSITVIVE

\ XQ == 0262 XX o 025%
A LM A LR
reammen } aum‘W~—~% QIS ] |
L FNoMD3|_SA
L LS 2LS | i
CPomm XX ==CG XX w—CH
% HO.DVD TO % HO DVD TO ReSL1

L
1.0 DVD TO MsSL1

| % DVD IS MEGATIVE

i

i [ X1 = 0293
I A =LdM

Oeeeefl BCO  5L12Q

R(O)QRSGNS

GS~— K* -—GE
L0 DVD TO o

SAVE HO DVD I

M FOR TESY

[
%
L LSLAS §
i
00) |

D MOT19ADDER
- FMQMB"LSA

Py T —

G -
SAVE CAR FROM 0
% HD DVD TO L

Aoy

THE DIVISOR SET R SIGN FOR L0 DVD TO MCSL1
YHE DIVIDEND AND COMPL)

i

i . |

! ’ i

| |

E X 0253 { [ XX = 0258 | XX — o252

i A MIM { ! A = oM i A = ?R |

i FaSLAAF | % bremD CSTATHADDER | e QISLY |mmed
L WS19L.5A | i i D CSTAT®ADDER |
b L3S | i i { |
R LSGNS i i i

L2m— *X i B

DVD TQ M{sL4
LO 6 F}
DVR 0 L

% DVR IS5 NEGATIVE

| 1K 0237

A =Ll
‘e HOT1SADDER

e e st s st e g S

i
;
i

Q2o OX ~=QB
% COMPL THE DYR
O L

% DVR IS RPOSITIVE

N = bt

1, Do XX "—'LC';

% +0 DVD(COMPL)
TQ H(FOR TEST)

1
| B XX ol M

* HO DVD TO R(SLl
AND COMPL)

P
Q

QAT310 CEE
(OX)
PROGRAM TRAP

OX swees 023D
——E 0111 |
A He 3T i
A BCO 3 % QB30L QDE
B Edul i {X0sX1)
B WL2G} i DIVIDE LOOP
D HOTLI»ADDER |
R {CAR) |
QG Xt meeQD)

SAVE CAR FROM O
* 7 TO GLIFOR
LO0P COUNT)
TEST FOR DVR
GREATER THAN
HO DVD

DOV AR

1 GBS00O |

| MACH €2050 | DATE 10/01/63 SHEET
254760 12/21/64 | NAME { LOG 902 VERSION
| 255449 09/20/65 | MODE MANUAL | -
{ | PeNe 5364728 : FIXED POINT DIVIDE (DRsD) 1

PRE~_00P COMPLEMENTING

IBM CORPe  SDD



ok SR\ IR ]

%* ILLEGAL WD SIZE

X] ww—— 0297
E 1001

QBI00«QDE:
(XO0eX})
P RE={00P
SETUP

=]

|
€2~ OX ==CB

% IRPT CODE TO F

GO TO IRPT ROUTINE

* COMPL ADD 1
XQ w— 0296
- ¥R

|

R
HOT19ADDER

(200} |
G2wm Xk wmGB

% DVD=DVR TO ReSL1Y

B=O DD

% DVDHDVR TO ReSL1
REDUCE LOOP COUNT

B EdWR !
«B WIMDoF S

% TRUE ADD 2
X} o 029B

l A RHIR |
FHSL L AF | kool F3 5L 1F | Stmmel el

R (200) |
G3mm Xk =GO

* DVDHDVR TO ReSL1L

% DyD=DVR TO ReSL1

%» TRUE ADD 3
| X1 e~ 02GF
A RS

i i

R {Z00

i
(30 e X G0

#* DVD4DVR TO ReSL1

% DVD=DVR TO ReSLL

R |
F*SLl*F%#—~

# TRUE ADD 4
X1 =m== Q2A3

|
|
R 61=0 {200} |
G S Jok ===GE

% DVD4DVR 7O ReSLL

|
i % COMPL ADD 4

#® TRUE ADD 1 » COMPL ADD 2 %* COMPL ADD 3
| XX e 025? | X0 mee 029A | XQ 029$ | XO e 02A?
A RH.AR | A Re 3R | A Re-d R | A Redi R
) F*SLL’Fg-m—OnmnA F 98| 1P| ool FAS13F | sesn{Joemesfl FPSL1AF | mwmm
| ? Gl~1 ? HOT15ADDER { ? HOT12ADDER ; ? HOT12ADDER i
R (ZOO)i R {200) | R {200y | R G1=0 {200) |
L 2o Xk ey B L B Xt ol C 14 e XA [ L Some o et E

% DVD=DVR TO ReSLY

|

A
r--? F3SR14Q |
Qe SR1+Q

A R4LAR A
?—-—A FISL1IF | e

]
A
M
!
|

#BRING NEXT DIGIT

% LOOP FIMISHED

CORRECT REMAINDER
1] 0227
R3R

| XX o 025?
A R SL

|
| |
(ol XX =—=CF

% RMDR TO R SR {INw

SERT 1 70 SIGN TO
RECOVER SPILL)

% LOOP FINISHED

MNO RMDR CORRECTION
10 e 0227
A RoL

"E LSSReLILS
R

RSGNS |
CBom X ==CH

% RMDR4DVR TO L
AND LS PER MD
(STORE ASSUMING A
POS DVD)

%SAVE ORIGINAL
gﬁG;STER DATA

*
FNoMDILSA '-—-C

P

|

|
L FNeMDILSA i
L LSIRWLILS |
R RSGASI
G K35 wmGF
RMDR TO . SRi
AMD TO LS PER MD
{ASSUMING A
POSITIVE nvD)

#SAVE ORIGINAL

REGISTER DATA
IN R

% REPEAT LOOP WITH

NEXT ADD TRUE
01 022?

MM i
FSLAF limm
|
i

L G XX =i F

gF LO DVD INTO

TAKE THE QUOT
DIGIT IN INVERT=
ED FORM INTO M

e XC ==Q
BRING NEXT DIGIT
TAKE THE QUOT

REDUCE LOOP COUNT

% REPEAT LOOP WITH

NEXT ADD COMPL
00 === 022C

FISLASF

-

gF L0 DVD INTO

DIGIT IN INVERT=-
ED FORM INTO M

|

| 2547690
{ 255449
|

MACK c2050
NAME
MODE MANUAL

5364723

PeNe
IBM CORPe snD

n
!
B
!

QT310 CBE
{OX)
PROGRAM TRAP

TE 10/01/65
G 302

FIXED POINT DIVIDE (DReD)
DIVIDE LQOP

QB902 GFE
{X0eX1)

POST= 00P
ROUTINE

1 QBI01



% DVD WAS NEGATIVE #RANGE HAS BEEN

EXCEEDED
X1 OZAT 00 e 023? . XX === 02C4 XX o= 02C5
A -

i E 1001 !
’”w | ; L WS1sLSA | B |
pe=skD HOT1PADDER | sk promsn | Hpmememnao_ | SIRILS | o WMD) oF % QT30 -CHE
L FNeMD3L SA L FNeMDQ1+LSA | ] ! L FNeMDILSA | {0X)
L LS L LeLS | ! L RIS | PROGRAM TRAP

| ] |
C2m X0 =-~=CB Co=== XX ===CF CPme= XX ==(G C B OX e==ChH

% RMDR(COMPL) TO R % RESTORE ORIGINAL % FETCH HO DVD TO R % RESTORE HO DVD
AND LS PER MD LO DVD IN GEN REGe IN GEN REG

SET IRPT CODE

RANGE
EXCEEDED

*SIGNS UNLIKE
* DVD wAS POSITIVE TEST RANGE

XO e OZA? XX v 325? 10 === 0232
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EXCPNAIA(30)3R
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FROM L TO Me
ENT M8
:er avm sm*
- M FI i
k"’"es o
\ PROCESSED,
R ‘ 1X CO3 ODB3 0X €03 01AD XX CO3 002A
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|
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L WSLEILSA ! 10 STORE
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BeD INTO M(16=~31) 110001)
WORD TO OP BUF,. - INVALID GROUPS
1=-sYl. OP
| 1X = 0703 XX w0793 : ﬁ.gtoow
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| l
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o—-? E3BS.T30253 |-—0

i
[ R—
]
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QAllO.CGE-—-—-————-—*A _5LA49F

{1110 B E#WL !

FROM ZND L EVEL B WLaMD

1=-FET D O3MB |
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S1 1O ADDER
CARRY (0} 951

DEC DBL CORRNaL
EMTER BINARY BIT
PARTIAL DEC DBLWR
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- WEX DIGITS IN ™ NOT YET TESTED
Gy uSED TG IADICATE NUMBER OF
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REMAINING BINARY
ngES LEFT JUSTIFIED

fol- X0 ~=CF
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CONVERT 1ST HEX DIG | 4 BITS COMPLETED END 4 BITS COMPLETED
Q0 === 304 10 == B80A | 01 === 80D LY e B33 Kl === 819
| e ] | | eomemend | |3pee0) i | £ 1101 i
A RIR i I A RHIR i A 09H i H i B MMBYV |
Ownaf DDCO F#SL12F|  O=—A DDCO FasL19F] D Gi=1 i oy | B VRIWR | ey
{ D LB=l i I D LB=i H i i ; : B WRIE
{ R AR(B=03%A i ——d ! R Aﬁxani‘ta ey D Gl=y
! ! R MD3=0 ¢ B=0 | i R GIC ! R S D MB4Y
[ex L 10 =GO GG 5 (3D % G5 X eaGE ;cm- o mmGE . ;SaE¢LSA
i L _ReLS
S1 TO ADDER S1#ADDER CLEAR H ZHECK BOTH F AND 81 ¢ G 00 ~=GG
CARRY (0)3S1 i CARRY{0}*51 BR IF WD COMPLETE FOR OVERFLOw ! SAVE PARTIAL DEC
DEC DBL CORRRL, i DEC DBl CORRNaL ¢ DBL IN WS 13
ENTER PINARY BIT CORRECT LAST DEC DBL RIGHT HALF BYTE
PARTIAL DEC DBL*R NEW DEC DBL TO R FROM M TO F
0
|
i [ 4
COAVERT A RY DIGIT i ?~ ~?Egoz GFF
10)
RT HEX DIGIT MNEXT H | OVERFLOW ADD FINAL
Q) == 805 11 === 30B 00 wwm 80C | 1 00 == 800 CORRECTIOM a°U
1 ! b | o | i i E 0101 STORE RESULT
A RIR ! A MM A R4LAR | i i D MB=1 {
Ow=f DDCO FHSLLIIF] A SLAF | Qe DDCO FASLLAF [mmeed e, WS4 EdLSA |
D LB=1 i D Gi~1 | B MMBay | | L LSALILS i
] | dtommey { | Qg VL WL | | st
| | ! { B WL3MD | { i
L B 00 == .C LG 00 == D D LBe} | B XX i
R BR(A=1)B |
S19ADDER SHIFT M LEFT 4 R 81 L.B=0 | LOW CORRN »
CARRY(0)2S} SPILL NExT HEX . G RoX e _E
DEC DBL CORRNSL DIGIT TO F
ENTER BIN BIT REMAINING HEX DIGS 512ADDER
PARTIAL DEC DBLAR LEFT JUSTIFIED IN CARRY(0) 28}
M DEC DBL CORRNsL
CORR LAST PARTIAL DEC DBL
NEwW PART DEC DBLSR
ENTER BIN BIT FROM F
LEFT HMEX DIG FROM M + MD
ZERD CHECK OVERFL OW DVERFL OW
10 w806 1} === B80F 1] = B03 XX == 808
| E 0101 ) E 0101 } L
] A MaM | D MBw] i D MB~} | A %
. SLAPF [ remomey b, WS oEFLSA | ity o WS s EML SA | Xt B QAEB02 QIE
] B MMBRY | | L LS3L3LS ] ¢ L LS33LS ] B (X0}
B YRIWR | ! i | ! v B DOUBLE DECIMAL
D 61wl | ! i | ! D
D hwe] | QS XX wew(E QB XX QM L
R WR=0  MD=0 | L
Qs WK w=QC LOW CORRN TO o { LOw CORRN YO L c
M LEFT 4 TO M {
W0 HEX DIG TO F i i
MEXT HEX DIG TO LOw PARTIAL DEC DBL
MYR FDR 2ERO TEST 10 R
BRANCH DN DIGIT=0 NEXT HEX DIGIT TO F
AND WD COMPLETE . - .

- | 254760 12721764 | MACH 2050 DATE 10/01/65 1 QE800 |
| 254770 01/19/65 | NAME 0 ] |
| 254772 -. 02/23/65 | MODE MANUAL |

255443 07/15/65 {’ 5364735 {

255449  09/20/65

. PaNe
1BM CORPa  SDD

FROM BINARY s CcvD



NO®MO

(X0

QEB00¢GFF

QEBOO-QIE—-—-——-——-*E 0000
DOUBLE -
- CONVERSICHN

ENTER BINARY BIT

CORRN 7O
STORE HO BIT IN @

HO DEC WD IN
STORE HO CDRRN WS3

BR ON R/L SYATY
RIGHT {ON) AND
LB=0s

10 === B02

XQ === 081A XX w0820 XX e 0825 XX — Q82F X1 e 0B1B
£ 0011 E 0011 E 0000 | | g
A RH_IR L WS9ESLSA A MM D LB~ i A MIN
pocsmfA DDCO F9SL1AQ| shmmmmmcmmeed. | SILILS Hommesoemf DDCO  QPSLY | Nemcosmmmei WSIEMLSA St e | |
L. WSeESLSA i ] L WSeEILSA L LSS i !
L LILS L L3S R ’ 1 l
i ! | R LB=0 | i
8w XX w——AA ARem XX ==pB 5.5 XX wsAC A X =s=AD ASem— 10 ===AE
S1»ADDER S1$ADDER
CARRY 0 553 DBL DEC WD LOOP CRARRY(0} 51 FETCH SO CORRN XFER umconasc"cn
DEC DBL CORRASL FETCH HO WD CORRN DEC DBi. CORRNSL IN WSCe HO DECIMAL Y0 He
DR DEC wD LOCP TO L FROM WS3 ENTER Q BITs FDRV DECR LBe

|

VOB P—
o
4
.
@

(10) SINGLE
CONVERSION

QEB00¢ACD

M
SLa4*F

SAVE TaR FROM O
ADD FINAL CORRM
T0 .0 DECIMAL
AND SHIFT RESULTS
LEFT & TD M AND F
SEl MB=X
BR OM R SIGN STAT

XQ - 836 ' :
E 1100

A R3RqAD

B MMB D | steommy
B VLWL E®WR
? WAMMB(E?)

ABemm XX ewapH
CHK DB{, WD ADR
ALTER EMIT IF

ASCII BIY ON

AR: OF HO DEC TO

)
INSERT PLUS
SIGN IN M REG

{X09X1)
2ERO DATA

X1 = 837 ’ XX - 81C
E 1101 | E 0011 |
A RIRIAD L WSeE3LSA '
(JownaB MMBY | omemm el | SHLILS Ao
B VLeWl EWWR ! I
? WeMMB(E?) l l
EBrwmme X ~—EH E Qe XX =BT
CHK DBL wD ADR
ALTER EMIT IF FETCH HO DEC
ASCITI BIT ON CORRMN (WS3) TO L
ADR OF HO DEC TO
SARe TEST FOR DBL
ADR« INSERT MINUS
SIGN IN M REG
| XX v 54? | XX w0846 | XX w0847
A M+ 3D i A Rt+asRsA | A MaD |
D CSTATADDER ! | | ! (1X)
f I ‘ ! I a I~FETCH
JEm XX e JPmm KX G G 1X g
ADD FINAL CORRN 7O ADR DF LD DEC LD DEC T SDR
HO DECs SHIFT SUM TO SAR
ENTER Feo RESULTS
TO SDR
| ‘ | MACH c2050 | DATE 10/01/65 SHEET 1 QEB02 |
254770 02/01/65 | NAME | LOG 902 VERSION
285443 07/13/65 | "ODE MANUAL,
| 255449 09/20/65 | PaNe 5364736 CONVERT TO DECIMAL |
[ | IBM CORPe  SDD ] FROM BINARYs CVD |

“JHE



N3

Al

=

11 LIXX womeen 073?

A LPRoAD
QA110sCGE . WS1HL.SA
{1111XX L LaLS |
sscown LEVEL i
I=FETCH |

A2 v XX ==AB
CHK DBL wD ADR

ADR OF HU DEC WD

XX w0843
E 0011

|
A3 o XX w=pAC
S1»ADDER
CARRY{Q}!+S]1

XX o 0849

E 0011
D

00
DM
jr— g VEILSA

T RS g
A

HO DEC WD TGO He

|
DLl XX w=efD)

| XX = 084A
A HHLT

m—-m? DCo

AG e XX ~==fE
S19ANDER
CARRY {C)#< .

Hmmmemsnzn ) HOT 1 #ADDER

XX = 0B4B

A Rl 3T

L WSi3LSA
L LS*RILS

Afeas XX b
SUB CORRN FROM

!
)
i
:
F

A7 o Xt ===AG
OP2 ADR + 4 "0 S5AR

XX w= 0B4C X1 === (839
E 1111 | ) |
A R¥44ReA ] A HaH

cnmemn B EP WL ) SRGHF
1'3 WLPGY g :
R 720 ;

LB—- XX w—pH

X0 = 0838 °

G OX ==AT

~0 SAR, OP2 ADR T WS1 DEC ADD CORRNSL SIXES (WS3) TO Re DEC ADD CORRNAL SIXES FOR YALID SET G 7O 1i1: FOR SHIF” » RIGHT 4 DATA TRAP.
2ERD Me GEM SIXES DEC ADD OF MO DEC  DEC CHECK: FETCH MB=0 TESY LATEP 10 K A%D Fe
TO La i, TO WS3s AND SIXES OP2 ADR TO Re BR ON ADDER LATCH
ZERD FOR VALID DEC
* i
: XX w———— 084D X0 == 083A XX ww—— OB4E XX e OB4F XX === 0830 X0 === 0B3C ! X1 === 083D XX = 085 XX w—— 0852
i E o0ll ] E 0010 E 0011 | | ! E 0111 || E 0100 ! E 0000 |
; D DR ! A RIR A L A »7T | A HaL B EdWR I_J A L3 ) A R A LT |
) 3918 | e rmmnfy FASRA | ewemememf  DCO Skwmeremrel) HOTLPADDER | dtwoecmmmean 5L13Q |demaQer=B WIMDF ‘ prmfl DHH | siommmercamm B l#h-—-——A DHL
L WSIESLSA | B R3sU | L. WS9E3LSA i L. WS23LSA i i | i | | L WS<E3LSA ] c E(13>+WFN | 1
L LSIILS ] D OIMB | pr— LSHRILS L LSIRILS { | N || L LaLS i ] 1 i
R T=0 | . WSeE3LSA i | ! R =0 | ! ! | 1 £ 8474E i | 0 R MB=3 i
£} Xix g A L RS i E 3o XX ==EC EQm XX gD ESeaee Xk ==efE 1, Ebew OX =wfF | E7e= XX =—E£G £ XX cwmf b E Guomm WY wmE]
£ LoRSGNS § S19ADDER : i DEC MALF CORRNIL DEC HALF CORRN#L
£0 DEC WD 7O Re E 2w XX et B CARRY {0)9S] SUB CORRN FROM SHIFT H Li “C 1 G0 TO INY DREYA ' .0 CORRN#AUX :HIFT R L1 TOL AUX CORRN3L ¢ D=3)
SIXES {wWS83) 7O _» IF =913 5GN ey RGN DEC ADD CORRNSL SIXESs FETCH LDW TO FORmM 157 ”f THTERRPT 4 ; FASS L THRYU ADZER FORM 15T cnnnv PASS L THRL: ADDER
SET LB = 3, IF NOT SGNs TRAP FETCH SIXES {WS83) DEC TO R FROM wS2 BR OMN T=0 IF . T FORM FIRST SET MVR FN 10 70 FORM FIRST CORRN

GO TO INVALID

E
B EdW
r-? WIMDoF g*—-ﬂ
|
| |
| A

Q1310 ALE
{OX)
PROGRAM TRAP

|
1
|
I
!
]
BR OM ADDER LATCH R SR4 TO REMOVE | ADD SIXES TO 1.0OW VALID 2JEC TP - ;. £ORRN S0R HO DEC CROSS=GATE « FOR L0 DEC IN L.
2ERO. (HO DEC Z2ERD) SGN AND RT ALIGN | DECIMAL AND FORM IN Lo . TO WS4e BR ON MB=3 FQOR
STORE R » WS2 | CORRECTION IN L SEY R/L S5TAT 3 7O SINGLE DEC WORDa
SET L SIGN STAT | FOR VALID DEC CKe RIGHT {DFF),
09MB FOR DBL DEC i
DOUBLLE WD . 0
ROUTINE i |
OX === 0840 X] ww—— 083B Q) == 081D | 11 == 0B1F OX w0841 XX o 0553 X0 == 083E
E 0100 E 0010 ] E 0100 | E 0100 | E 0100
A Re IR | A RIR |1 A Rei 3R | A Rei R A He_dH A HIH ! A RaR i
QB BCO i ) F3SR4 [l QA BCO A BCO #0mrmree) CSTATHADDER |Himmemermal DHH_ SR1Q {simlmmeed DHL Q3SRIIF | shomned
N HOT1#ADDER | B R3¥Yy | B MDeFay B MDeF3l) MMB#V ] i L WSeEXLSA i | D LB=i !
D 3»MB %q D 3sMB ] B VLWL o B O2BWL VRIWR Sl i L L*S i R AQ{B=0)7A
L WS9EILSA | L ws:EaLSA ! B WaMMB B WaMMB i R T=0 | R S5 _ LB=0 |
L LS3L3LS | L RaLS | D HOT1»ADDER D HOTIPADDER S XX e JE JG— X5 o F ST — -G
Sl OX ~=JA ¢ L.RSGNS | L WSeEILSA D MBwj DEC HALF CORRN#L DEC HALF CORRNL
SAVE CAR FROM 0 NP2 XX B L LSS L WSeELSA SUB CORRM FROM He LD CORRNSALX AUX CORRNSL (O=3)
FETCH HO CDRR IF =919 SGMey RSGH C S47qE L LS»LS HALVE HO DEC IMN M HALVE LO DEC IN R
(WS4) TO L IF 0T SGNs TRAP J 3w OX w——JC C S47e4E STORE L. TO %SG R/L STAT S ONn FOR
SUB 0w cnRRm FROM R SR4 TO REMOVE SAVE CAR FROM 0 R G1MBZ | LEFT
L0 DECa MB SGN AND RT ALIGN 19R/L STAT 5 (LEFT) JGom— WX D
- CONTROLS BINARY STORE R » WS2 F3M RT HALF BYTE SAVE CAR FROM 0
DATA INTO ™M REGe SET L SIGN STAT SUB CORRN FROM R (G1=0)R(MB=0)3A
09MB FOR DBL DEC HO CORRN # [ FROM O{RIGHT)*3TAT 5 |
wsa SUB CORRN FROM R
HO CORRN{WSA)#L,
SINGLE WD ')
ROUTINE
;1X m— 0842 10 mw= OB1E 1X w0843 X1 e 0B3F
! | E 0100 | | | i |
A R 3R | A Rei PR | A ML | A ROR |
by, DHL SR1F | bomere  BCO | el o FAQMDILSA  {oitwmen e DHL. Q#SR1LIF |0 -QE9C1 *1GE
C HMOT19ADDER | D HOTI1SADDER | LoLaLS | ¢ D LB=1 { (01+10011)
D LB~1 | #& . WSeEM SR | | R AR(B=0)2A
[ | L LS#LILS R | SGNS o | R $S LB=O
N e 10 ~=NA N OX w=NC 1S e RO w—NE N7 W —=NG
DEC HALF CORRND SAVE CAR FROM 0O DEC HALF CORRNAL
ALX CORRNAL {0=3) SUB CORR FRIM LO XFER BINARY IM M ALX CORRND| {Om3)
MALVE DEC IN Re DEC IN Re FETCH TD L. AND STTRE IN HALVE L0 DEC IN R
WO DEC WD IN He HO CORR %S4 TO L GEN REG PER MD, R/l STAT S ON FOR
LO DEC WD IN Re BR ON i SIGN STAT LEFT
COMVERT BY SUCCESSIVE
SHIFTS RIGHT BY 1 BIT. "
SPILL T Fa GEN CORRN |
TO Lo ;
!
[ QE901 NE
{00410}
"IF INITIAL MO 7 DEC
DIGITS EQUal ZERO OR =QE GO e AF
WHEN CONTENTS OF ~ (10)
GUES TD ZERD ENTER .
SINGLE ROUTINE
’ MACH £2050 DATE 10/01/65 1 QE900 |
254770 02/01/65 | NAME L0OG 902 |-
255443 07/15/65 | MODE MANUAL
| 255449 09/20/65 oo 5364737 'CONVERT TO BINARY (cva)
] \ IBM CORPs  SDD = FROM DECIMAL e



""""'B

10 = Q82A
E 1001 |
A =L

B WIMDyF ’

D HOT1HADDER

L FNoMDILSA

L L3S

G oren P

BINARY CONVERSION
OVERFLOWEDa
COMPL. CONVERSION
IN Le STORE L TO
GR PER MDe GO TO
OFLD INTERRUPT.

E*WR '—

.

s

0] == 082 00 === 0824 00 === 0828
E 0100 | E 1001
A R=LdR A R=LAR B EPWR
QEQ00 ¢ NGE e DourmsmmneeA DML~ SR1SF |dkmw(omomwA DHL ~ SR1IF [wq peweB WHMDOF
{01410011) B MDeFaU D MOT1#ADDER
B VLWL D LB~y - -
B WAMMB R AQ(B=0)8A |
D HOT13ADDER R S5 (.B=0 | Ade=  OX ==AC
D LB=l A2 %ok ==AB BINARY CONVERSION
¢ Sa7qe DVERFLOWEDe GO TO
R AQ(B=1)2A DEC HALF CORRNAL INTERRUPT.
RO T=0 AUX CORRNSL (Ow=3)
Ale— stk ==d HALVE DEC IN R
DEC MALF CORRNaL
AUX CORRNSL { Om3)
LILEFT)#STAT 5
F 3 W RT HALF BYTE
HALVE DEC IN R
QEQ00, NEE O
(00¢10) ? ?—
! 10 == 0822 ‘ 10 = 0826 0] === 0829 |
| I ] Mt E 1110
A Rei 3R | A MOL | L WS+ELSA
C DNL  SRLPF [ad L FNeMDILSA Dt LSLILS 1
D HOY10ADDER L LaLS S IAH0/29A
QEDO0 o NAF e oot | Bom  — C Essa?
110) R AQ(B=0)PA | R LSGNS 0| R I~FETCH
R S5 {B=0 | E2mm %0 ==EB Edmee ol wegC
Elme  #0k weEA EXCPNQIA(30) »A

mxzncowmulbm

DEC MALF CORRNSL
AUX CURRNOL (O~3)
HALVE DEC IN

R/L ?TAT 5 ON FOR

XFER BINARY IN M
TO Le L TD GR PER
MDe BR ON I SIGN
STATe

EXCPNQ(IA(&O).REF)%B
1ST WD OF I=FE

1} ~ 082B

E 1110 |

L WSeEILSA

LSAILS

S IAH0/29A '
C E#*347

R I=FETCH |

E G Ha¥ wfD

EXCPNQIA(30)4A

1ST CYCLE OF
I~-FETCH

EXCPNQ{IA{30) «REF)»B

g —

]
R COMPLETELY ]
COMVERTED |
1] == 0823 11— 0827 11 e QB2F ! 00 === 082C
0100 | { | E 0
R~_$R A MaL | A =Ll | L WSeE¥SA |
DHL.  SRIF |eweeeOmweml FAoMDILSA  |MmemDwreesD HOTISADDER | diwemwwmesd L L SHLHLS ! 0 QAT110 ECF
MDeFd) MMBIY L. LILS | L. FNeMDOLSA | S IA+0/29A I (00.01.10.11)
29%WL  VRIWR R BQ{A=1)9B L LIS { e E3547 | ImF
WHMMB R LSGNS (200) R BR{A=1)98 | R I-FETCH |
HOT19ADDER NP L) ) R T2%BS (200) | G 408w JD
{.BoMBe1 W HOX e J EXCPNQIA(30)9A
SA7¢nE XFER BINARY IN M LATCH ZERD TEST EXCPNQ({IA(30) 4 REF)+B
AQ(B=1)9A TO Lo L. TO GR PER PER BYTE STATS
GIMBZ  T=0 MDs BR ON L SIGN COMPLEMENT BINARY 1ST CYCLE DF
NAE Bt —JA STAT AND SIGH BIT IN Le L. _TO GR PER I~FETCH
0 IM ADDER LLATCHe MDs BR ON ADDER
DEC HALF CORRNSL LATCHES 2ERD AND
AUX CORRNAL (O=3) LATCH BIT Z2ERO
(G1=0)Q(MB=0) A (SIGN)
HALVE DEC IN Re O
O(RIGHT) » STAT 5§
F » M LEFT MWALF
BYTE 0} =~ 082D
G1 IS NON=ZERD E 1001 | .
Tno IF cumvsnsxom B R |
COMPLETE ‘B WIMD 5 F 0 %gi%c ACF
; PROGRAM TRAP
NS OX ==NC
GO TO QVERFLOW
INTERRUPT e

254760
254770
255449

12/21/64
02701765
09/20/65

MACH
NAME
MODE
PelNe
IBM CORPa

2050

MANUAL
5364738
SDD

|
[

SHEET
VERSION

CONVERY TO BINARY (CVB)
FROM DECIMAL

DATE 10/01/65
LOG 902

1

RES0L



QO M

QA1115C6E
{ 0000XX?

- 1000%X}

SECOND LEVEL
I-FETCH

CPND 1 IS IM Le
STORAGE CYCLE
(OPND 2) HAS
BEEN INITIATEDe

van Jomarentit FA ¢MDPLSA I*——

}OOOXX — OZA}

SDR TO LsLS
(OPND 1 ADDR)e

o aT100
(1x)
I=FETCH
?oooxx — 0281
? LaD
|
:
J1m=- 1X =~JA
STORE .
OPND 1 TO SDR
| | MACH C2050 . | DATE 10/01/6S SHEET 1 GF100
| 2547€0 12/21/64 | NAME LOG 902 VERSION
255449 09/20/65 | MODE MANUAL
. PaNe 5364739 | FIXED POINT RX LOAD/STOREe [
I | IBM CORPa (I - 1

SDD

AAE



o-ooe

AN

s QG 30 O AF E

QSesltialod XX ==QE

SAVE CAR FROM O
LONGeB NOT O

OPND2 TO L
2EROS TO F
LS 7O FL PT

(0000%X )
STDeSTE
(1000XX)
LDsLE

Oesmmnnee(QM | 1 1
(0001xx)
(0010XX)
(0011XX)
(0100XX)
(0101XX)
(0110XX)
(0111xX)
INVALID OPS

AFE

O QG400 AFE
(1001XX)
CDsCE
(1010XX)
ADWAE
(1011xX)
SDSE
(1110xX)
AWeAU
(1111XX)
SWeSU

e 7 ) Qe A F £
(1100xX)
MDeME

o ——QG5 0
(1101xX)
DD«DE

R —
) .
PROGRAM TRAP

Rt YeY [y o SR——'
(0000XX)
LPDRsLPER
(0001XX)
LNDR+LNER
(0010XX )
LYDRLTER
(0011XX)
LCDReLCER

00— JE E
(0100XX)
HDR +HER

11 E
{0101XX)
(0110XX)
(0111xX)
INVALID OPS

300 |

{1000XX)
LDRWLER

o WS, V¥V, Y, SO -
| (1001XX)
0 CDReCER

EE

011100 = 011C 011000 —— 0118 XX =— 034 1X =— 09C7
E 1111 . E 1110 E 0000 E 0010
. A M23HL IR A M23H IR A RH IRAW A OM
QT 115 ¢ CH D st FN o JIL SA oy i FNeJILSA o ——B WRIF (B EPWL e
I-FETCH_ L LSS L LSILALS L WS13LSA L' FNeMDILSA
1001000}" C E¥S03 C E+503 L RILS L LSIRILS
(001001) , | R MD=FP C E(23)9LSFN
RR LONG Al— XX ~—ARA A3— XX ==AC AS— X =—pE R M(47)»ROAR
(001100) CHECK WORD ADR Afmmtiitici XX =——AF
(001101) SHORT OPND WITH L.ONG OPERAND RX SHORT X NOT O OPND1 TO R
RR SHORT B NOT OeX NOT O B NDT OeX NOT O (B4+D)4X TD Rs LS 70 FL PT
(011000) DO B4D TO R *OR B4D TO R FOR SARWWS] 2ERQS TO M
(011001) ADDRESS CALC ADR CALC 2ERGS TO F
(011010) FETCH X TO L FETCH X TO L
(011011) SET STATS SET STATS
RX LONG
(011100) 0-
(011101)
(011110)
(011111) O 0
RX SHORT
011101 =— 011D 011001 = 0119 XX —— 0344 0X === 09CS
E 1111 E 1110 E 0000 E 0110
A M233R A M233R A RHLIReAD B E»WR
O=—{ FNeJILSA o i FNeJILSA —0 B WRSF i meeB WHMD o F ¥
L LSHLILS L LSS L WS13LSA
C E¥503 C E9503 L RIS
| | R MD=FP
El=— XX =—EA E3—~— XX ==EC E S #X —=EE EGe— OX =—EF
CHK DBL WD ADR
SHORT OPND WITH LONG OPERAND RX LONGeX NOT 0 OPND1 ADR ODD
=04 X NOT O B=0s X NOT O (B+D)+X TD Ry GO INTERRUPT
TAKE D TO R FOR D TOR SARWWS1
ADDRESS CALC FETCH X TO L 2EROS TO F
FETCH X TO L SET STATS
SET STATS
QEA00,CHE: o O
EXECUTE
(001000) |
(001001) 011110 = O11E 011010 — O11A 001100 == 010C 00110} == 010D
(001100) E 1111 E 1110 E 0010 E 0010
(001101) A M23H.PReAW A M234L PReAD A =13R A =19R
(011000) O—1{ WS13LSA =) WS15LSA |0 A BCO  SRAF |#y bemem—p BCO  SRGIF |ewm—s
(011001 ) L RILS L RILS D HOT19ADDER D HOT1+ADDER
(011010) C E¥503 C E?503 Pl FNoJILSA | L FNeJOLSA
{011011) R MD=FP R MD=FP | L LSS L LSS
© {011100) Jle— XX ——JA J3 XX =—=JC C E(23)3LSFN € E(23)¥LSFN
(011101) CHECK WORD ADR CHK DBL WD ADR R M{(47)9»ROAR R M(47)»ROAR
{011510 SHORT OPND WITH LONG OPERAND RX Stttk XX =—=JE SOl XX I
{011111 B NOT Os X=0 B NOT O4X=0
DO BD TO R B+D TO ReSARsLS SHORTs B NOT Oq SHORT4B=0¢X NOT O
QT11S ¢ GDE=mmmmemmg SARsSAVE IN WS1 SET STATS X NOT O OPND 2 TO L
I=-FETCH SET STATS OPND2 TO L SET LSFN TO FL PT
RR OFF BOUNDS SET CSTAT(SHORT) SET CSTAT(SHORT)
{001000) 2EROS TO F 2EROS TO F
{001100) } 0 SET LSFN TO FP
o ()
011111 = O11F 011011 = OLl1B
£ 1111 E 1110
A M233RAW A M233R4AD
by WS19LSA et WS19LSA e
L RIS L RILS
C E+S03 C E»S03
R MD=FP R MD=FP |
N AKX —NA N3 %X —=NC |
CHECK WORD ADR CHK DBL WD ADR 0= 0
| SHORT OPND WITH LONG OPERAND RX
QEG00 oL G E e g =04 Xm0 B=0+ X=0
EXCUTE D TO ReSAR¢WS1 D TO Re¢SARWWS1 001000 == 0108 00100, === 0109
RR OFF BOUNDS SET STATS SET STATS —E 0010 E QOL
{001000) A OIR A 09R
{001100) b BCO  SRGF |-~ —A BCO SR4F |—0
L FNeJILSA L FNeJ»L SA
L LSLILS LSHALS
€ E(23)3LSFN C E{23) 3 SFN
R M(47)2ROAR R M(47)#R0OAR

QE=—sioiolakX X ==QF

SAVE CAR FROM 0
LONG+B=0eX NOT O
OPND2 TO L
LS TO FL PT
2EROS TO F

258060
258068
258430

MACH
NAME
MODE
PeNe
1

BM CORP.

2050FP

MANUAL
3449051
SDD

DAT
LOG

(1010xX)
ADR+AER
(1011XX)
SDRSER
(1110XX)
AWR¢AUR
(11311XX)
SWReSUR
DremrrmemmamenenQG 7 O Qs E £
{1100xX)
MDR «MER

~JEE

~QGS00
(1101%xX)
DDRe¢DER

E 12729767 SHEET 1 QGO10
662 VERSION

FLOATING POINT OPERATIONS
2ND LEVEL DECODE



DO OO0

0000XX === 030?

E 1000

A LaL '
QG010s JEE 't XA +SGN> |0
SECOND LEVEL L FNeMDILSA |
I-FETCH L LSIReLILS |
(0000XX) C E»s47 |
LPDRyLPER R AQ(B=1)»A l
(0001 XX) R CSTAT MD/JI
LNDRLNER A2 %ok ——AB
(0010XX) DATA TO L(SETTING
LTDReLTER SIGN POS)AND TO
(0011XX) LSe OLD CONTENTS
LCDR¢LCER OF LS TO R

CARRY STAT HAS BEEN
SET OMN FOR 3HORT WD

SET CR CODE 0010
FOR POSeA ZERD
TEST FOLLOWS LATER

0001XX === 0304
E 0000
A LIL
O————=A ~SGN? |~
L FNeMD>LSA
L LS»ReLILS
C E»547
R AQ(B=1)2A
R CSTAT MD/JI |
E2~— do ==EB
DATA TO L(SETTING
SIGN NEG) AND TO
LSe OLD CONTENTS
OF LS TOR
TEST FOLLOWS LATER

|
R L(0O) |
J2— #X —JB

*TEST THE_SIGN

OF THE DATA
IN L

0011XX === 030C

I

|

R L(O) I
NE=— %X ~—NB

TEST THE SIGN OF

THE DATA IN L

0010XX === 0308 OX = 01BD
E 1000 |
A LT
[ g dpmeQmm{_ FNeMDILSA —_—

zzmnrr‘i)m

00 = 0340

| |
A =L>T

DATA SIGN IS NEG
1X =— 01BF
0000 |
LT |
FNeMDaILSA —(}

O-——A BC8 '*
D HOT1%ADDER
» FNeJQ1LSA
L LSILOLS
C S447543CR |
AS=— XX ——AE
SAVE CAR FROM 8

LONG FORMAT

TEST HO FR FOR Z2ERO

BY(COMPL FR)+1 AND

LOOK FOR CRY FROM

ADDER 8

LO FR TO L

SET CR

LSIReLILS

E»S47

AQ(B=1)3A

CSTAT MD/JI
E3— ok =—£C
DATA TO T(ZERO TEST)
AND TO LS

SET STATS 4-7

T0 0000 FOR

GEN NEG FOR CR

Z)JUOI']')I’"

L LSPReLALS
C E¥547

R AQ(B=1)3%A |
R CSTAT MD/JI |
J3— Aok —=JC

DATA WAS POSITIVE
OX == 09D1
0000

LIl

=SGNY |===0
FNeMD3LSA
LS>ReLILS
E3S47
AQ(B=1)3A
CSTAT MD/JI
— it ==NC
1 TO DATA SIGN AND
STORE PER MD
SET CR FOR NEG DATA

DATA WAS NEGATIVE
1X = 09D3

1000

Ll

>pm

— +SGNY |
FMaMDIL SA '
L SHRsLILS
£3547 {
AQ{B=1)9A
CSTAT MD/ul i

3 R e

L BDBOTT

TO DATA <IGM AMD

STORE PER MD

SHORT FORMAT

XX e 034

b -t

BCO

HOT1»ADDER
FNsMDQ1JLSA
LILS
BQ(A=0)9B
CSTAT (CAR)
. ol m—f
SAVE CAR FROM 0

TEST LO FR FOR ZERO
STORE LO PER MDQ1

9

i
LT I*

|

l

|

F

>DIH’"|’U

NOT ZERO FRACTION

LONG FR NOT ZERO
01 == 0345
E 1110
L WSeEILSA

S IA+0/29A
C E¥S47
R I-FETCH |
E8— dox =——EH
EXCPNQIA(30)2A
EXCPNQ(IA(30)e
REF )9Be
CR CODE IS OK
OP BUFFER 7O L
DO I-FETCH

e LS*LOLS l*—-c

LONG FR NOT 2ERO
10 = 0346

o T

C S5444S542CR

R 1 T13=0

JSm— 1% =——JE
TEST FOR ZERO FR

SET CR

| e
|

INVALID ADDRESS
1] = 0343
E 0110
B EdWR
LB W3MDsF
L FNeMD3LSA !
L RILS

|
NG = OX =—=NE
ADR WAS 0ODD
SET IRPT CODE
REPLACE DATA TO LS
PER MD

Z2ERO FRACTION

€ 1110
L WSeEILSA

R I-FETCH |
[ I

EXCPNQIA(30)»A
EXCPNQ(IA(30) o¢REF)3B
SAME AS ABOVE

QT110- EHE
€00¢01¢10911)
I=FETCH

BOTH HO AND LO FR
ARE 2ERO
11 = 0347

? E(23)3CR

R I~FETCH

NBamme dog =—fH
SUPPRESS MEMORY

IF OFF BNDS

AND 4 REFETCH
EXCPNQIA(30)9A
EXCPNQ(IA(30)eREF)IB

SET CR CODE FDR
2ERO
GO TO I-FETCH

—E 0000
IA+0/2+A
b S SMIF |

QT 1 05 s \HE.
(00401410011,
I~FETCH

Q7310

NEE

| 258060 09/26/€7
i 258063 10/20/47
258424 11/06/€7
258430 12721/67

MACH 2050FP |
NAME

Mnre MAP1 AL

Pt v 544305,

IBM CORPe SDD

| L36

LONG/SHORT L P1

(0X)
PROGRAM TRAP

SHEET- 1 Guio0



QonNGD

LONG WORD WITH ADR EVEN ‘I‘

XX === 0351
E 0001 |

OX == BD‘:

|
13 i
P SR19Q w———-n @PSR1HF I*—Lf‘ |
L FNeMDQ1LSA | L FNeMDILSA L FNeMDQ13LSA
L LSIRILS L LILS L RIS
C SO3QE |
AZ=— XX ==AC R M A= 01 —AF
HO FR SR1 TO L AGe— %X ==AD SUPPRESS MEMURY
LO FR TO R IF OFF BNDS
. LO FR SR1 TO R AND YREFETCH
10 == 0ED2 HO FR TO LS FER MD, EXCPNQIA(30)3A 00 — 07D4
f 0001 | EXCPNQ{JA(30) ¢REF)>B A RHL
7
r——{ I:h .0 FR TO LS r—=_ FNeMDILSA S} HE
| L LSIILS (00)
l i C S47¢EDHFP UNDERELUW  solok
C S47enE |
Cl— A C8= 00 =—CH
r J
{
XX == 032B 10 = 03Cé 1X == 3D6 11 = O9CF 01 =— 09CD 10 = 07D6
| E 1111 | - *—E 1100 |
A LaL B EdWR A R3R A MHLIL A 09R S IA+0/23A
FPZERO 2 B EWL — ) FISLAIF |% A BC1B FIFPSLQG |kl WS13LSA spme(JemmS  SMIF QT 1 0SmmmeE HE
L WS13LSA { B WIMMB L FNeMDQ13LSA | L LSILILS R I-FETCH (00¢014100¢11)
L LS | C Sa7qE L R3LS r—4 FNeMD>LSA | r-—C S03eqE | I-FETCH
R BQ(A=1)9B R BQ(A=1,9B | L LaLs | R CSTAT s7 |
R CSTAT 0 R UNORM o ES=— 11 —€E E6—- oL ——EF E7=— ol = E8= sok ==—EH
El— %k =—=fEA E3— dok =—=EC IF S7 THEN EQUALS
O- \ \ 'UNDERFLOW
0100XX wmemee o:noJ LE 11 = 03C7 11 === 03CF XX e 03D7 | .
E 0001 1111 )
A O3M B EWR A MHIL |
QG010 JEE —-xC SO3QE O=——B EIWL %O=t=—=A BClB FPSLG {s=ws ——| i)
(0100XX) D MB+1 B W3MMB C O3LSGNS
SECOND LEVEL L FNeJQ13LSA C 1ILSGNS L FNeMD3LSA R UNORM i
I~FETCH L LSIR>LS R BQ(A=1)9B L LILS |
R1 MD/JI R UNORM (o] R 1 (CAR) GS=— %1 =GE
61— 1k ==GA G2=— Jok ==GB G 1% ==GC
SHORT WORD WITH
ADDRe EVENeoe -
- L 00 = 3CC 10 = 034A 10 = 09Cc2 01 == 07D5
| E 0001 E 0001 |
A =13R A RIL13 | A RHLST
s BCO % A SR19F | | — O~ FNeMD3{ SA |=——(0
B WRSF L FNeMD3LSA C S47qQe L LSaLaLS |
r—=D HOT15ADDER L LILS | C S47+ED¥FP |
C 0»RSGNS C SO3e¢4E R UNORM 0 i
R1 SO Nk XX =—=—JC J5— sk —JE JBomm 00 ~=JUH
N 1% ==JB N ! .
| T )
[ . SUPPRESS MEMORY \ )
10 === 03CA IF OFF BNDS | 11 ~— 03CB 11 = 07D7
i1 AND 1REFETCH | | | |
LA L2R13 EXCPNQIA(30)> A 03L ‘ A RHOT
St EXCPNQ(IA(30)-REF)~)B S SMIF 0 i FNeMD>LSA —
S IA+0/29A i L LS33LS
’ FR(SR1) TO L AND LS L FNeMD3LSA | C S47.EDxFP |
R LSGNS L LaLS l | |
L2— #*0 =i R I=-FETCH L B 00 ~={ H
n LG=— %ok —=4.D s
FRACTION TO R INVALID INSTRUCTION
11 == OED3
E 0110
B E3WR
B WIMDoF % e o e s QT 310~ NCE
{QX)
PROGRAM TRAP
N3=— ox C
ADR 1S 0ODD
SET IRPT CODE
00 == 3C4 10 == 03CE 10 =— 03D2 11 == 09C3
E-1111 E 1000 l
A R>T RIR A MH L
B EdWR |={ SLAIF | A BC1B F3FPSL4 |¥=———0— o
B EdWL L FNeMDR13LSA C S03e4E R UNDRM 0
B W»MMB L RIS —L FNeMDILSA I
L FNeMDQ13LSA g R 1 0 k L3LS
L RILS Q33— 10 —QC (CAR) Q5+ St ==QE
C 0ILSGNS | Q4= 1% ==QD
R UNORM So |
' QZ— M -—QB
CARRY STAT HAS BEEN SET 01 === 03CD £ oogé == 03D]
FOR SHORT WOR
oN RIR { L FNeMD3LSA
SLAIF |te—{m—f, RILS
I FNoMDQ13LSA S 1A+0/23A
L R3LS S SMIF
R AQ(B=0)3A R I-FETCH
RO T=0 S§=-= S ==SD
S3e= sk ==SC
Y 253020 09/29/67 | MAZH 2050FP | DAYE 02’22’68 1 QG200 |
i 258068 10/25/67 | NAME 0G |
258427 11/09-67 | MODE MANUAL
2584 3¢ 12/21/67 | PeNe 5449053 FLOATING POINT HALVE
- | 258545 0:/26/68 | IBM CORPe  SDD { RR LONG AND SHORT



CcCowoOo

%OOOXX — 03??

. A LT |
QG010eJEE «x_ FNoMD3LSA o
(1000XX) L LSIReLILS ‘
SECOND LEVEL R AQ(B=1)9A I
I-FETCH = RR R CSTAT MD/JI

A2— % -——AB

SAVE OLD DATA FROM

LS IN R % INVALID INSTe % RR LONG WD
NEwW DATA FROM L TO 11 — 034F 00 — 034C
LS E 0110 ] |
TEST FOR LONG OR B EdauR | D MD+1 |
SHORT AND VALID O=—B W3MD+F L—1{ FNoJQIILSA | QR100 CFE
INSTRUCT ION L FNeMD3LSA L LS>LILS (1000¥Y)
% RILS St | L TO LS
| i T~FE
C3—  OX —cC C6—1000XX —CF THEN I=FETCH
RESTORE OLD DATA LD OF FR TO R

SET IRPT CODE IN F

. Q7310 CCF
LOAD seiioki ONG (0X) -
1000XX == 0322 01 == 034D XX == 03D5 PROGRAM TRAP
E 0010 i | E 0000
D D3R L WS13LSA A REIIA :
QGO10eAFE 0 < FNyMD3LSA oot | SIRILS B E3WL  ESWR |3 AKE6E L DE
{0000XX) L RIS | | ! | D MD+1 | (OXel1X)
£1000XX} C SO03eE | | | L FNeMDR13L3A | COMPLETE LOAD
SECOND LEVEL R BQ(A=0)3B | | L LS2L9LS : OR STORE
I=FETCH = RX R 53 0 | L3 XX =i C R S2
L2e— e L4— %X =—={D
DATA TO R TO LS EFFECTIVE ADR TO R
SET STAT 2 QFF FOR .
LOAD
% (EFF ADR)44 TO
SAR R
STORE soinlokSHOR T
0000XX = 0302 10 —— 034E
E 0010 E 1110 COMPLETE 1 FETCH
A R3D L WSeESLSA SHEET QT110
-C S030E | LS3LILS ‘; QT110 QCE
| i S IAH0/23A (00401410411)
R BQ(A=0}»B I C E»547 | I-FETIA
R S3 0 R I-FETCH |
Q2= ik ~=QB Q3 sk =—Ql
EXCPNQIA{30)3A
. DATA TO SDR EXCPNQ{IA{30)«REF} 3B
; STAT 2 ON FOR STORE % OP BUFFER TO L
STAT 2 1S OFF FOR LOAD D0 I-FETCH
IS CN FOR STORE
E=S===TE=
STAT 3 IS ON S0R SHORT WORD
IS5 OFF FUR LONG WORD
| 258060 N5/25 /7 1 MAC 208CFP | DATE  12/29/&7 SHEET 1 QG300 |
258430 12.21/57 | NAME LOG h62 vERSION
o ) MODE MANUAL
. . PeNe 5449054 FLOATING POINT LOAD/STORE

IBM CORPe SDD - RR/RX FORMAT¢LONG/SHORT



Y-Y Y T-N

IBM CORPe sDD

1010XX === Q32A 1010XX — 0328 XX = 0307 10 = 0346 X0 == 04BE
ADD E 0100 ADD E 1011 E 0000 scicioloiiclok SHORT EXP SUBT |
NORM D DL NOF © A O3M A 09H A R=L3T A RIR
QG010 ¢ AF E = JrmmetxD 0L B Sty —D 03LB s L | Q=P BC 13FPSRAIF | stmm{iem—mA FPSRASF | k= O~ AG40S At
. SECOND LEVEL L WS29LSA L FNeMD3LSA c E{13 SWFN D 0»MB {0000XX "
I=-FETCH=RX - L3LS L LSHRI. S R AQiB=. A c S47 EDNFP (000 XX
{1001 XX) C S03e-E C E$503 R CSTAT MD/UI | (CAR, R EDROAR | 10010xXX,
CDoCE AGe— AD A7-- X —=AG AB~tioloioX X =—=AH 10011XX:
(1010XX: Al— XX =—=AA STAT 3 IS ON FOR RX SHORT WD OPERATION SAVE CAR FROM 1 (01Q0XX.
ADesAE DATA TO L AND WS2 A3— XX —AC . |. IS OFF FOR RX LONG wD OPERATION "o +BLBCK- CARFROM8 - =7} -EXP1 LESS THAN EXP2 ST T 0101XX
{1011XX} SET STATS(0=2) DATA TDO R === NORM SIGNIS4 HO FR SR4 TO R FOR 70110XX,;
SDeSE T0 101 FOR NORM ZEROS TO M CRY STAT IS ON FOR RR SHORT WD DPERATION COMPL ADD9SS THE 1ST PRE=SHIFT 10111X%x}
(1110%X)} ADD SET STATS:(0=3; IS OFF FOR RR _ONG WD OFERATION (EX16) ose PRE=SHIFT
AWeAU 70 1011 FOR NORM {ED=0.9
(1111%X) ADD SET EXP DIF REG (e G 4 O § e A HE
SwWesU {1000XX;
HO1=HO02 TO EXP DIF 11001XX)
SET FLPT SIGN STATS 11010X%X)
PRE=SHIFT
.—-——QGQOS—-—-—AHE
ADD UNNORM ADD UNNORM SHORT EXP SUBT {1011xx)
1110XX === 033A 1110XX == 0338 10 == 0442 X1} === 04BF £1100XX)
E 0110 E 100: | < | *1101%XX)
D DL A 03M A Re=L3T A L3R {1110XX)
Q=D 09LB ——() Q=D 03iB ) . A BC 19FPSR4>F FPSRAF |~ (1111XX)
L WS23LSA L FNeMDILSA D 09MB L FNeMD3LSA PRE=SHIFT
L LILS L LSIRILS C S47EDXFP L LSILILS
C SO3e4E C E»503 R {CAR) | R ED¥ROAR
| | E7— Xk —=EG EBmiciolc10 ==EH
El=— XX =~=EA | SAVE CAR FROM 1
E3= XX =—EC B.OCK CAR FROM 8 EXCHANGE OPNDS SO
DATA TO L AND WS2 DATA TO R NORM SIGN+S4 SMALLEST EXP IS
SET STATS.0=2) ZEROS TO M XX = (3303 COMP._ ADD®SS IN R WITH FR SR4
TO 100 FOR UNNORM SET STATS{O-. E 0c0C | IEDX16 ;956 (THIS SHIFT IS
ADD m 1001 FOR UNNDRM A- 09H {ED=0:9S7 MADE ON A GUESS
| 0 SET EXP DIF REG THAT EXP NOT EQ)
T E1L3.IWFN |
i | . QG402 ADE
R 53 o1 (00; EXP SUBTR
o D %0 ~=GD 711Y INVALID
QG010 ¢ JEE: 0
SECOND LEVEL SUB NORM i
I=FETCH=RR SUB NORM o, i QG401 GDE
11001 XX) 1011XX === 032E 10L1XX = 032C XX === 0313 {00,
CDRyCER € 1000 E 011: E 0000 EXPONENT SUBTR
{1010XX) D Dy A 03M A O3H
ADRWAER O=———=D 03B —() 0—D 0B —0 ~| ; () QG401 JEE
{1011xX) L WS23LSA L FNeMD3_SA ‘ C E{13.9WFN | (00
SDRsSER “ LS L _S¥R3I._S i | EXPONENT SUBTR
£1110%XX} C S03e~E | C E+503 ! i R O s3 !
AWR + AUR | | | - USe— 0% ===UE
“1111XX: Gle— XX =—JA | . QG4 02em—m\F E
SWReSUR o3 XX =—_C % EXP SUB FOR RR {00}
: DATA TO L AND WS2 DATA TO R . COMPARE SHORT EXP1 LESS THAN 2 EXPONENT SUBTR
SET STATS(0=2} 2EROS TO M 100iXX === 0326 i SAVE HOI IN WS1» 10 == 044A X0 == 04BZ (11, INVA_ID
70 0l FOR NORM SET STATS!0=3) E 0010 | HO1-HO2 TO EXP DIF E 0001 | SPECIFICATION
SUB 70 01il FOR NORM D D3 u SET FLPT SIGN STATS A R={3T A RIR
SUB D 33 B O===A BC 13FPSREIF | st FPSRAF | =t
L WS23LSA | D 03MB C E(23,3LSFN
_ .S ] L WS19LSA |
C SO03esE | L RIS R ED3ROAR
C S47 4EDXFP L 8emioioiok XX ==t _H
L5 XX = E R {CAR) | g G & O 3 HE
- L P— Xk ~iG HOL SR4 TO R FOR . (000010
SUB UNNORM SUB UNNORM DATA 7O _ AND WS2 SAVE CAR FROM 1 PRE=SHIFT 1000110}
1111XX = 033E 1111XX == 033C SE” LB=3 FOR XX w0337 BLOCK CAR FROM 8 LSFN=011WK STOR) i001010}
E 1010 E 0101 COMPARE E 0000 NORM SIGN3S4 1001110}
D DIL A 05M A 03H COMPL ADD?SS 1010010)
QereeD 09{_B B — O—D 03B L | el (EDC16) 956 - {010110)
L WS2» L FNeMDILSA C E{13)3WFN {ED=0)357 PRE=SHIFT
L LIS L LSIRILS | R AQ{B=1)3A ‘ SET EXP DIF REG
C SO03e+E C E»503 | R CSTAT MD/JI
| N&=— St ——lF
N1 XX =—NA
N3 XX ==NC % EXP SUB FOR RX EXP1 GREATER OR (i3 G & 0 § e HE
DATA TO L AND wS2 DATA TO R COMPARE SHORT EQUAL EXP2 (011010)
SET STATS(0~2) Z2EROS TO M 1001xx = 0324 01 — 0441 X1 =— 04BD £011110)
70 010 FOR UNNORM SET STATS {0=3; E 110 | E 0001 1100010)
SUB TD 0101 FOR UNNORM A Os>M A R= 3T A L3R PRE=SHIFT
SUB D 33 B B A BC 13FPSR4)F A FPSR43F
L FNeMD3_SA D 09MB L WSeEILSA L
. « LSIRILS ! L WS13iSA (e [ SILILS -0 0 QG4 05— HE
¢ E*503 L R3S C E!23}3LSFN £100110,
‘ C S474ED¥FP R ED3ROAR 1.01010}
| SAVE HO! IN WS R CAR Q8==iicioick10 ~—QH ©1011107
Q5 XX ==QE HO1=HO2 TO EXP DIF Q7 Xt ——QG 110010}
DATA TO R SET FL P¥ SIGN STATS SAVE CAR FROM . EXCHANGE OPNDS SO (110110}
- 2ERQS TO M ELOCK CAR FROM 8 SMALLEST EXP IS (£11010)
SE- _B=3 FOR NORM SIGN2S4 IN R WI™H FR SR4 1111110)
COMPARE COMPL ADD9S5 'THIS SHIFT IS PRE=SHIFT
(EDC16) 956 MADE ON A GUESS
"ED=0}957 THAT ExP NOT EQ;
SET ExP DIF REG
258068 10/24/67 | MACH 2050FP ‘ SHEET . 1 QG400
258424 11703767 | NAME VERSION :
253430 11/27/67 | MODE MANUAL ,
, PaNe 5469501 FLOATING POINT ADD/SUBT/COMPAR

RR AND Rx FORMAT. LONG/SHORT



Y- Y1)

QGA00 ¢GDE

00 —— 0440

(00)
EXPONENT ‘SUBTR

QGAR00 ¢ JE E e

(00) /
EXPONENT SUBTR

STAT 7 IS ON WHEN
EXPONENTS ARE EQUAL

X0 =—— 04CO XX =— 0400 XX —— 0404 XX = 0414
| E 0010 | E 0010 E 0001 | |
A R=L3T A R3L A R4ESIA A LM D DL
~ckA BC 19FPSRAIF |km Nmmp FPSRGJF | ki FNoeMDQ19LSA A F3SR4EHF | D 0»MB P W 1 7Y, (- S— Y
D 0sMB B EdWL L LSILILS L WS13LSA | (0000XX)
<xC S47EDXFP B WL L LSIRILS | (0001 XX)
R (CAR) L WS19LSA C E(23)3LSFN R ED3ROAR | (0010XX)
A= X% =——AB L LSIRLILS AG— XX ==AD AS=-— XX —=AE A7—oklokXX —=AG (0011XX
SAVE CAR FROM 1 C 1544549CR . (0100XX
BLOCK CAR FROM 8 A3— XX =—=AC EFF ADR+4 TO SAR HOl (SR4) TO R L02 TO L (0101XX)
NORM SIGN3S4 EXP1 < EXP2 LOL TO L LO1 (SR4} TO M (0110XX)
COMPL ADD#SS EFF ADR » R (0111XX)
(EDC16)956 EMIT 2 TO J PRE=SHIFT
(ED=0)3S7 SET COMND REG
SET EXP DIF REG HO1 TO WS1 (SR4)
HO1=H02 TO EXP DIF e G § 0 § e A GE.
SET FLPT SIGN STATS (1000X%X)
(1001XX)
(1010XX)
PRE=SHIFT
o m——) (3 8 () Jrsn f\ G E.
(1011XX)
(1100%XX)
(1101XX)
(1110XX)
(1111XX)
PRE=SHIFT
EXP1 GREATER OR
EQUAL TO EXP2 EXP1 GREATER EXP2
X1 == 04C1 OX == 04C4 XX == 0418 XX == 041C XX == 0420
| E 0010 E 0100 | l |
B MDeF3U A RIEIA A RIR D DIL A /
b——B UL>WL Sl WSRILSA e [\ FPSRAIF | sitmmemememane e\ F3SRASF | s - QG403 JGE
B WLYJ L LS3R3ILS D O9MB (000010)
L WS1SLSA C S03e-E | L FNeMDQ13LSA (000110)
L LSIRILS | | | L LSS {001010)
C 1S44543CR | JG— XX ==—=JD JSm— XX ——UE Jo—— XX ——=JF R EDJROAR (001110)
R S7 | J7=migioloit 10 ==JG (010010)
J3 #X ==JC EFF ADR+4 TO SAR HO2 SR4 TO R Lo2 10 L LO2 SR4 TO M (010110)
EFF ADR TO R HO2 TO LO1L TO L PRE=SHIFT
MD TO MVR TO J 0P2 LESS THAN OP1
SET CR IF FR=04 C 4 04— JGE
F=NOT O+ EQUALS (011010)
NOT SI FOR (011110)
COMPARE (100010)
PRE=SHIFY
o ———( (3 8 () S G £
(100110)
(101010)
(101110)
(110010
(110110
(111010)
(111110)
PRE=SHIFT
EXP1=EXP2
1X = 04C6 XX —— 0424 XX == 0428
E 0010 E 0001
A RHEIA A O9H D DM
i WS23__SA Ypmed_ FN4MD19| SA |sk——emmeC S4 70~ E * QG40 7————GFE
L LS?RILS LSS | (01e11)
- ‘ NO PRE=SHIFT
R S5 1
Q4— XX ——QD Q5= XX ~QE Qb= %] —=QF
EFF ADR+4 T0 SAR L01 TO L LO2 TO M
Ho2 TO
258060 - 09/29/67 2050FP DATE 12/29/67 1 - QGaol
258068 10723767 oG 662
258430 12/27/67 MANUAL
5449055 FLOATING POINT ADD/SUBT/COMPAR
~ DETERMINE THE EXPONENT DIFF

Shb:.



nNoO OO

. 00 =~ 0448 X1 =— 04C3 1X == 04C7 XX === 042C
_ RR LONG EXP SUBeCMPR | E 0101 | E 0001
A R=L3T A _3R A LM A 09H
QG400e NFE QeermttA BC 19FPSRGIF | stemm{ Jomemmy FPSRGIF | sxemmmmed  FN ¢ JILSA AmmeB MD4F U % QG4 O 7 AEE
(00) D 09MB L FNeJQ1LSA L JSIRI;S B ULIWL (01e11)
EXPONENT SUBTR C SA7+ED%FP L _SILILS C 1544543CR B WLdJ NO PRE=SHIFT
(11) INVALID R (CAR) C SO3e5E | L FNMDRIILSA
SPECIFICATION A2 X% ~==AB R §7 AG— XX ==AD L LSILILS
‘ SAVE CAR FROM 1 A3— %X —AC EXPONENTS EQUAL C S47e+E
BLOCK CAR FROM 8 EXP1 GREATER OR R S5 1
NORM SIGN»S4 EQUAL EXP2 L02 TO M AS— %] =—AE
COMPL ADD»S5 L02 70 L HO2 TO R 0P2 LESS THAN OP1
(EDC16)956 HO2 SR4 TO R SET CR L0l TO L IF FR=0,
(ED=0)3S7 MD TO J F=NOT O¢ EQUALS
) SET EXP DIF REG NOT SI FOR e (G4 ) Jeemmmean
COMPARE (000010)
HO1-HO2 TO EXP DIF (0001109
SET FLPT SIGN STATS (001010)
(001110)
(010010)
RR LONG EXP SUB FOR (010110)
ADD OR SUB OP EXP1 GREATER THAN 2 PRE=SHIFT
00 - 0444 | OX === 04C5
A R=L3>T A LM
QG400 ADE: —O==ctA BC 13FPSR4IF |=—0 ——p\ F9SR4IF | % { G4
(00) EXP SUBTR D 0»MB B MDeF3U (011010)
(11) INVALID C S47.EDNFP B ULIWL (011110)
R (CAR) | B WL>J (100010)
E2~— X%k =—EB D 04MB PRE=SHIFT
SAVE CAR FROM 1 L FNeMDR13{SA
BLOCK CAR FROM 8 L LSS
NORM SIGN9S4 C 1544S4»CR @ s () G O S DE.
COMPL ADD®SS R ED¥ROAR (100110)
(EDK16)9S6 EQ==icioick10 ==ED (101010)
(ED=0)+S7 (101110)
SET EXP DIF REG LO2 SR4 TO M (110010)
L0170 L (110110)
HO1~HO02 TO EXP DIF MD TO J (111010)
SET FLPT SIGN STATS SET CR (111110)
PRE=SHIFT
EXP1 LESS THAN
EXP2
X0 = 04C2 XX == 0430
E 0001
A RIR A LM
 S—') FPSRGHF | sitmmmmmememefy F3SRAF | 0 QG405 JDE
L FNeMDQ13ILSA D O»MB (0000XX)
L LSS L FNeJQ13LSA (0001XX)
C SO03e-E | L LSLALS (0010XX)
J3e XX ==JC C 1544S49CR (0011XX)
R ED?ROAR (0100XX)
HO1 SR4 TO R JG Ol XX =)D (0101xX
L0l TO L LOl SRG TO M (0110XxX
L02 TO L (0111XX)
SET CR PRE=SHIFT
Q————-——QGQO‘——-JD[
(1000XX)
(1001XX)
(1010%X)
PRE=SHIFT
. QG403 JDE
(1011xX)
(1100XX)
(1101 XxX)
(1110XX)
(1111XX)
PRE=SHIFT
b D INSTRUCTION INVALID INSTRUCTION (ODD ADR)
NVALI N 0 & :;.TS%
11 —= 0447 1] == 044B 0x
E 0 E 0110 PROGRAM TRAP
B EaWR B EaWR
B WIMDeF =B WIMDoF
Q6= OX —=QF Q8 0X ==—QH
IRPT CODE TO F IRPT CODE TO F
STAT 7 IS DN WHEN EXPONENTS ARE EQUAL
258060 09/29/67 | MACH 2050FP DATE 11/28/67 SHEET 1 QG402
258068 10723767 | NAME L0OG 639 VERSION
258430 11/27/67 | MODE MANUAL

PeNe
IBM .CORP, SDD

5449056

FLOATING POINT ADD/SUBT/COMP.

CALC EXPONENT DIFF=RR { ONG -



[F1-F YY)

SHIFT 5§ SHIFT &4
Q6400 ¢ AHE e Qe O o I o SHIFT 3 o SHIFT 2 SHIFT 1
(1011XX) ‘ |
(1100XX) 1011XX == 042D I 1100XX =— 0431 1101XX == 0435 1110XX == 0439 1111XX == 043D
(1101xX) | [ E 0001 E 0001
(1110%XX) A RIR | A RIR L_A R3R A R3IR A HH
(1111XxX) A FPSRAF | stemmm A FPSRADF | sitemmy A FPSRQF | sty A FPSRGF | —A F3SRG |se==0 O QG406 CHE
g ‘5‘3?.1%)” | C S47e4E (10) SHORT
= CMPL ADD
R S3 R S3 R S3 R S5 S3 R S3 S5 (11) SHORT
6401 4 AGE C1~~0100%0 =—CA C3==0011%0 ==CC C5==0010%0 =~=CE C7m ] CE~ %% e==CH TRUE ADD
[ ]
&%3&; FR SR4 TO R FR SR4 TO R FR SR4 TO R FR SR4 TO R SET S7 OFF
ek R
——C
(1111XX) . Y o CE
CMPL ADD
(01) LONG
TRUE ADD
QG402 ¢ JDE=—meemmemy
&%&i)y % LONG WORD % LONG WORD %  LONG WORD
(1101XX) 010000 = 0410 001100 = 040C 001000 s 0408
(1110XX) . | ]
(1111XX) A MM A MM A MIM
Demef FHSREIF | sy Yo\ F3SRGF | siomem DA F9SRAF | st
|
G2==010010 ==GB G4=—001110 =—GD G6=—=001010 =—GF
LO SR4 TO M LO SR4 TO M LO SR4 TO M
% SHIFT S * SHIFT 1 o Q6= CGE
(01) SHORT
3 CMPL ADD
QGA 00 ¢ EHE e Joeel} O~ o~ (11) SHORT
(000010) % SHIFT 4 % SHIFT 3 % SHIFT 2 | TRUE ADD
(000110 Ot e rereemnee() ) () 7 e C G E
(001010) 010110 = 0416 010010 == 0412 001110 == 040E 001010 —— 040A | 000110 — 0406 (10) LONG
{001110) | e | et 0001 E 0001
(010010) A RIR A RIR A R3R A RIR A HOH
(010110) A FPSR4F | =eeep} A FPSRGIF | wmel) A FPSRGHF | = A FPSRGSF |~ A FISRG |~
| C S47eE C S47enE
QG401 ¢ JGE=mremeee(] b bR AQ (B=0 ) 2A |
. (000010) R S3 R S3 R S3 R S5 s3 R S3 S5
gggogigg N1==0100%0 ~=hA N3==0011%0 ==—NC NS==0010%0 ==\E N7 ok =G N8— sok ——H
1
001110} % FR SR4 TO R % FR SR4 TO R % FR SR4 TO R % FR SR4 TO R % SET S7 OFF SHIFT 0
010010) SET S7 OFF
(010110) . ?00010 — 0402
A RIR ) ‘
QG402 ¢ EDE ey i FIFPSL A | ttmmmmeeomeene QG4 ) 6 =) ] E
. (000010} B WRF (01) SHORT
(000110) | CMPL ADD
(001010) . R S5 1 (11) SHORT
(001110} Q99— %] ——Ql TRUE ADD
(010010)
(010110} % FR 5,4 TO R
(CORRECTS FOR THE FIRST SR4
'STAT 3 IS ON FOR SHORT WORD THAT WAS MADE BY GUESS)
=8 .
STAT & IS ON FOR TRUE ADD
=8
_ STAT 7 IS ON FOR AN EXP DIFF OF 6-13
i 258060 09/29/67 | MACH 2050FP DATE 12/29/67 SHEET 1 QG403
258430 12721767 | NAME LOG 662 VERSION
MODE MANUAL
‘PeNe 5449057 FLOATING POINY ADD/SUBT/COMP
IBM CORPe  SDD . PRE=SHIFT 0 THRU § .



2O0POD

"%QOOXX - 0421 1001XX === 0425 ' 1010)(;)( - 0429 11 = 0453

, E 1000 E 1000 i
A MM - A MM A MM i A 09R
XA SLAF | A SLAFF |u- A SLAIF | sommy B WRIF —_—
. C S03QE L WS12LSA
——R BR(A=1)9B et LIS e
Al XX AR :253 sk OAB g 2(3)3-15 . RS ! '
-— — — 2K — 0 . A W]
A3— %0 —AC = 1 —A1
% SHIFT 8 % SHIFT 7 % SHIFT 6 ‘ % SHORT WORD
XX = (034B
*L0 SL4 TO M %0 SL4 TO M .0 SL4 TO M | % 2ERQS TO R AND
(RESTORES FROM (RESTORES FROM (RESTORES FROM A M3H F(FR SHIFTS
PREVIOUS SR4) PREVIOUS SR4) PREVIOUS SR4, 2 OFF THE END)
QG400 ¢ AHE =mmeee() - = R BQ(A=]1)9B
(1000XX) R S3 0
(1001 XX) CS5= Aok ==CE
(1010XX) (
> g L Q
QG401 ¢ AGE =)
(1000XX)
(1001XX)
(1010XxX)
QG402 ¢ JDE = o
(1000XX)
- (1001XX)
(1010XX)
& SHORT WORD
11 = 044F 00 = 0450
| E 0001
A O9R A R*M
0 O B WRHF — —.Y FISLAIF | % @ ()54 () 7 e ) T £
C S47QE (00+401)LONG
S CMPL ADD
R S5 1 R S6é 0 (10411)LONG
G 7 *]1 ==GG GO %0 ==GI TRUE ADD
QG405 AFE N .
(11) ' % 2ZEROS TO R AND
F(FR SHIFTS
OFF THE END) 00 = 09C4
QGA405¢AGE " |
(11) A OdH
t)—l dpt=()
R S5 s6
JGe— dok w=J]
*x LONG WORD
00 == Q44C XX == 0438 0] = 044D 10 = 09C6
— E 1000 E 0001 |
A RIR A MM A M>H I
G A FISLAIF | it SLAIF | g Qo | L o
| C SO3QE C S47QE |
QG300 o EHE mes o I I | ' I |
(011010) RO o] R 85 Sé
(011110) LSw=— XX =——{ E LG 0% =={F L 7 00 == G LG %ok =——{
(100010)
*HO SL4 TO R {RE= #.0 SL4 TOM
* STORES FROM PRE= WENOTE#x THE SHIFT
VIOUS SR4; OF 6 IS DONE IN
QGA01 ¢ JGE mrrmmes(] EFFECY BY 2 DIGITS
(011010) LEFT THEN 8 RIGHT
(011110)
(100010)
QG4026EDE 0 -0
(011010; x SHIFT 8 % SHIFT 7 % SHIFT 6 %* SHORT WORD
(011110 .
(100010) 100010 == 0422 011110 = 041E 0110i0 = 041A 10 === 044E XX == 0434
| 1000 b 1000 | |
A MM A MM ) A MM A R A 09R
WA SLASF |- A SL4IF |- A SLAIF | =0 D MB+1 YtmeemeeemB | MB3U Es 0 O QG306 = £
C SO3QE L WS13LSA B URIWR ; (01) SHORT
R BQ(A=1)3B L LILS B WRIF CMPL ADD
R S3 0 C S03enE - D MB=1 (11) SHORT
QL XX ==—QA Q2 Jok ==QB R S3 0 Q5= XX ==QE L WS13LSA TRUE ADD
Q3= %0 ~—QC HO FR TO L (FOR L LSS
TEST FOR WD SIZE 0 SLd TOM * .01 SL4 TO M GATING THRU MVR} R S5 1
(RESTORES FROM {RESTORES FROM 1’MB (FOR HO QE=— k1 ==QF
PREVIOUS SR4) PREVIOUS SR4; FR DIGIT! %2EROS TO R AND
L02 70 wWs1 HO FR DIGIT TO
F AS GUARD DIGITe
STAT 3 IS ON FOR SHORT WORD GIVES RESULT
STAT 5 1S ON FOR TRUE ADD - OF RIGHT SHIFT F 24
STAT 6 1S ON FOR EXP DIF GREATER 16
B ~ |
258060 09/29/67 MACH 2050FP DATE 11/28/67 SHEET 1 QG404
! . 258068 10/20/67 | NAME LOG 639 VERSION .
. 258430 11/27/67 | MODE MANUAL -
- PeNe 5449058 FLOATING POINT ADD/SUB/COMPARE
IBM CORPs sDD : PRE=SHIFT 6 THRU 8 : .



MO PO

0000x» === 040 Q00iXX == G405 - COLOXX == 0409 OCl:iXx === 340D CLO0XY === (41

z DiGIXX = 04 0110XX === (%19 0111XX == 04:D 0 — 0652
t | l | i | | } E 50G: |
A 03MD A 09MD l A R3MD A RIR A R3R | A RIR ' A RIR A MaM I A RM
B MDeF2U oy B MD+FaU — A FPSLG | emmemn A SRAIF l*—-—J A SRA3F ==y A SRAIF |&k=—' A SRGIF |4— A SL4¥F ) SR4IF '*.-—-1 o meeea QG4 () 7 e L £
B ?29WR B ?23WR B MDeF3U | ] | C S47QE (00401) LONG
=B WRIF ~B WRSF B ?23WR ~| ~| - - | CMPL ADD
‘:153 AX =——AA 222 %X =—AB S \ggw rAa 11001lo AD rAS 0130 Aé | gs * S3AF ! 2753 ! é l E 2 : § ° Sf’m i i
-— —_— —_— — —_ ——501:10 = L — —_— #1 ~—A [ %] =——AH G -—
QG300 ¢ AHE =} O —O—f=—! A3e—— #X ==AC r=t=0 0 0 -0 ‘l . . 0* ,I‘ TRUE ADD
zgggc{x; % SHIFT 16 %  SHIFT.15 | | * SHIFT 14 I | * SHIFT 13 %  SHIFT 12 % SHIFT 1t % SHIFT 10 7 "V |'#& " SHIFT o i %  LONG WORD
(0010X%XX)
(0011XX} % ZEROS TO F % SAME AS SHIFT 16 | % SAME AS SHIFT 16 | HDO SR4 TDO R (LD HO SR4 TO R HO S HO SR4 TO R TEST FOR SHORT OR HO SR4 TO M
(0100XX) (SHIFT IS OFF THE GOES OFF THE END (LO OFF THE END) (L DFF THE END) (L0 OFF THE END) LONG WORD STAT 7 ON
(0101XX) END OF THE REG) SO IGNORE IT|
(0110XX)
(0111XX? 0
Qe (e QGA 04 A
QG401 ¢ AGE =] O -0 (11) E
(0000XX) .
(0001XX) < 00 =~ 0854 01 = 0855
(0010XX) |
(0011XX) : A HOH
(0100XX} S b FISRG | st=md=0)
(0101 XX}
(0110XX) -
(0111%X) R S5 s6 | R S5 S6
E8=— ok ——EH E9—— dok ==fY
QG402 ¢ JDE=—mmen % LONG WORD
(0000XX.)
(0001XX) OX === 04C8 11 = 0857
(0010XX) | | E 0001 |
(0011XX? A OM | A HH
(0100X%X) 0 O -0 O~—=B MDeF3U [E0 e ') FISRE | st mmeameQ G4 O 7 e TE
{0101XX) B 79WL°  ?9WR C S47QE (01) LONG
(0110%X) B W3MDF | CMPL ADD
(0111XX) R 1 S6é R S5 1 (11) LONG
. G B 1% —=GH GG %] ==GI TRUE ADD
ZEROS TO M
STAT 7 ON FOR :
SHIFTS OF 6-13 10 — 0856
E 0001
—C S47QE
R S5 1
JO=—— %] ——JI
QGQOQ.EHE_——_“
-(100110) % SHORT WORD % LONG WORD
(101010)
€101110) 1X = 04CA 01 — 0451
{110010) | E 0001
(110110) B MDsF3U A RIM
{111010) b——B 79WL  ?9WR |%y O—C S47QE —
(111110 1'3 WIMDF | }
| RO S6 ‘
L8 XX == H LG O —L1
QGQOI.&E———-——(] .
(100110) : Z2ERO TO R (SHIFT HO TO M
(101010) IS OFF THE END) STAT 7 ON FOR
(101110) SHIFTS OF 6=13
(110010)
(110110)
(111010
(1111109
- %  SHIFT 15 % SHIFT 14 %  SHIFT 13 %  SHIFT 12 %  SHIFT 11 % SHIFT 10 I 0 QG808 el GE
QG402 ¢EDE: 0 0 0 0 -0} - -0 = (11
(100110} | % 3 3 SHIFT 9
(101010) 111110 = 043E 111010 == 043A Luouo — 0436 110010 = 0432 101110 —— 042E 101010 = 042A | | 100110 = 0426 XX == 031B
(101110} bak | | | | | £ 0001 |
(110010} A O»MD AR A R3R A R3R A RIR A RIR A MM A 03R |
(1101107 - B MDeF3U p— A FPSLG |l A SR4HF |=—0—=A SRAF | el SRAIF | et A SR4F A SLAIF | B WRAF | dmmereee———Q64 06 =————QI €
(111010¢ B 79WR B MDeF3U | | | : | | - | | ‘A1) SHORT
(111110). B WRF B 29WR | ' | | | | | I ! ! CMPL ADD
R S3 B WRF | - R 1 s3 R 53 1 R S3 b R S5 | {11) SHORT
Ql=— AX ——QA R S3 Q4-—110010 —QD Q5~=101110 ==QE Q= 1% =—QF Q7— #1 —QG Q8= %l =—QH A9 # ==yl TRUE ADD
Q2— %X —=QB
% SAME AS ABOVE : SAME AS ABOVE SAME AS ABOVE SAME AS ABOVE SAME AS ABOVE TEsTGFogR%HORT OR
LONG W
STAT 3 ON FOR SHORT WORD
STAT 5 ON FOR TRUE ADD
STAT 6 ON FOR EXP DIF LESS THAN 16
STAT 7 ON FOR SHIFT OF 6-13 o
| 258060 09./29/67 | MACH 20S0FFP | DAVE 1./28/6" SHEE™ L QGGA0S
| 258068 10/20/6™ | NAME ) l LOG 639 VERSION .
| 258430 11727767 | MODE ME UL
; i FaNe 8443059 i FLOATING. POINT Anwsusr/cwm

IBM CORFe  SDD PRE-SHI“' 9 THRU 16 ~



O‘O:ﬁ!

. (X0)
| y SET COND REG
l
- l
o364 1 G D
26403 CGE | (0001300
] L= hd N a
(01913 %  CMPL ADD * UNNORM RECMPL | 1o — o702 foo01xx)
PRE=SHIFT o1 0455 00. = 484 | oL -—- 0485 E 1100 (0011XX)
O%E 1111 € 0000 | | A LSL (0100XX)
A R=L3L AR =LaL M| C 184.S42CR | 0 LA FRYTYIG FA— (0101XX)
€ » U=tiA BCB LO«S4» A BCFO 1091543 |% — B 1 i B E»WR (0110XX)
ac403.01E 0 B ESWL  ESWR C FFZERD | | % , 8 WNDSF (o111xx)
PRE=SHIFT | (R S L | RSO  L8=0 | ! L P RDILSA (1001XX)

{ ¢ PozirD | C3— X0 =—=CC CS— ok —CE ‘ €8—  OX =—CH (10306
oo o el (7831726} NO_NORM OR RECUMPL 5 (1100XX)
23231 | \ (F=0) 453350 NEEDED ¥X —— 07¢D | | 01 — 07p1 | 01 == 0C3D {1101xx)
PRE-SHI , SAVE cAR FROM 8 coueL FAHL(TF F=0) SET CR ' | E 1100 | E 1101 (1110%%)
agavs.are . (F=0) 453350 INSERT INV SIGN A l ‘*-‘H‘)——A —sche |- -4 -son> | RECOMPLEMENT
PRE=SHIFT: SUB HO FRACTIONS bl ] B EPWR MD+F QT310 CHE

INSERT NORMAL SIGN| ) 1 B WIMDsF B WaMDe . (0X)
SET STAT 0 1F FR=0U ! R W(67)5AB | L FNsMD3LSA L FNMDILSA PROGRAM TRAP
| . E?—  OX —E E8—  OX ——EH
O1as00112 NORM RECOMPL EXP OFLO | 1% b0 noRMALIZING *ND NORM NEEDED
9 e A
re EHENT 10 ~— 0482 10 = 0486 01 = oaei E [ oeer , 01— oseD
E 1111 | = oG4
~ B PSWasU A MHLIR \ 4G4 09———CEE
O—t—sh BCE L0+Sa» |—O—n DEPG LOvrS43|  ——b SR |%ed A BCIB F>FPSLG|4—0 |0 (00401410411)
QG403 ¢ CHE: "1 1 LB EsWL  E3WR L FNeMD3LSA ] L FNeMDSLSA ZERO TEST
(10e11) B Edns C LoLS I | —t_ L3LS s0 8=0 |
PRESHIFT T1ADDER C S44qS42CR | I C 150450 CR &7 o GG
¢ Prziere R_FHROAR ‘ Gd=— XX —GD R Ba(A=0)48 o' N FR=D ADD OR SUBTR
¢ FPee a G 3mriiok XX =—=GC R UNORM (CAR) | FR SL& TO R AND BR ON FR= ADD OR SUBTR.
a2 R (F=0)»ADDER SET_CR FOR ADD G5— 4ok ==GE EXP=l TO R (=L IS AND ADD/SUB
6= ' COMPL FRt1 (IF F=0: | SUBT AND IRPT gcggkcgﬁRFgggM 1y PONE BY ADDING PP " XX — 0327 10 — 0C3E 11 =— 01D7
01 .
SAHE AS APOVE INSERT INV SIGN 1504 (T(8~11)=0)5A SUM TO LS AS NORM , £ Lioa ! -t
: STO SUM IN CASE JAYNOT BE REEDED. _ P, +SGN> L e 29WR |
NORM. NOT (NEEDED BE CHANGED LATER: B ESWR |
T Totgue o | e |
COMPL 7)» L FNeMDIL
IN F FOR NORMALIZING Rpie7isne L L Loes J9— XX =—JI
084LBE ' e 002010100117
GG : XP OFLO ¢ 4014104
(o1a10) ] % FRACTION OF:.0 %NO E L — {00401
EXP OFLU H mf% 222 oas7 01 —- 0489 10 == 0492 : 00 — 0488 ( 11 =0
! —
—£ 1111 I — 1110 C +544585CR A R=15L LGE
SSA - 1544 e 0G416 L
- g?éﬂlo.sa-) s—O—R Ber15FPSRASF |t [ S3CILe i*w — l U—AD ag%fﬂ’sgg‘ﬁ‘ * égéﬁiﬁiéé }
B E3WL  E>WR t tg.rsm-)\.SA l g g;%aﬁ\ i | l L FNeMD3LSA
C FNeMDILSA- C 7584S8CR R I-FETCH i RSO LB=0 | LRuS \
L Ee R igﬂﬂc.i ERcPnoIA3015A . | Lo L R Ba(A=0)E | SGNe FRACTION HALVES
RS20 car) SAVE CAR FROM 1 EXCPNG (TA(30) «REF * >B SET CR | RUNORM (CAR) | TRUE
L2—— %ok —_B BLOCK CAR FROM 8 OF BFR 10 L ) ' 90 — 0sce 00 — 01D4
SAVE CAR FROM 8 FR $R3 TO L 0 Do I—FETCH SAVE CAR FROM 1 E O E 1101
(T(8-31)=0)e EXPHL TO L AND LS BLOCK CAR FROM 8 C E013)ouFN A LaL s |u—bs aT310 NIE
(F'-’O’.SB')SO SET CR 150.(7(8-11)20,‘)“ l—'*l *—()-"A LOESUR )- it
ADD HO FRAC TO L B WSMDE > ‘ PROGRAM TRAP
BeSrOE o o 7 ExpoiaL - BQ (A=1)»B L FRaMDoLSA l
STAT O ON IF FR=0 R LSGNS RSGNS |
FF TO M(0-7) e NEg— ok —=NH
to01 e ' % FRACTION OFLO EXP OFLO NORMAL IZE EXP UFLO
% TRUE ADD — 04 10 —— 048E XX = O30F
PROGRAM TRAP i 0483 11 — 048B £ ook — 0497 , o osen | » |
E 11 A M+t IR A *nL QG4 E
A RHLIL LoL C (13)-)HFN . ‘ A B&B F3FPSLA |—f—0——A BCIB FPSLG |% i *0 .(.00())9-——0’1
A BC8 L09S4?» |=m=(~——A BC 13FPSREIF |—ee{)omemm FNMDILSA C 13LSGNS |
B ESWL  ESWR L FNeMD3LSA L FiaeosL — i i MULTe DIVe EXP UFLO
B WIMMB L LS R AQ(B=0)7A E & Lisarcr ] RUNORM 0 | |
L LorgDoLsh g 1°%"5%1ChR) % G- 5" ap R 3“(“'0::2'2) l a7—— XX —Q¢ W@ H0
UN i
5 EP7R0 camy | 3= = INRPT CODE TO F B0 LS°R) ZEROS TO STORE !
- SAVE CAR FRDM 1 —
SAVE CAR FROm s M S ABOVE BLOCK CAR FROM 8 Pl — oos
STAT 0 IS ON WHEN FR O A _ 3500 (T(8-11} e € 11
STAT 2 Is ON FOR_ N%guﬁézeg OPERATION R =7 2t 10 16 ComPARE, GO 19 I-FETCH R sLa TO R Lt Logsas |—
G v
C BYTE CNTR 3 FOR COMPARE SAME AS ABOVE IF ADD SUBT GO T T B WoMDyF
- . L FNeJILSA i
QG416+ QBF C L3S
EXP' UNDERFLOW A i QG406 |
- -~ 50F E 02/2 = +
| e T Geave: |y e | oNEoepm
| 258430 12/21/6" | MUDE / MANUAL COMPAR
LOATLNG POLNT ADD/SUBT/COM
| 2%8%9s 01730768 | Bol® core.  aon?0%° DAY RSO R Cel SHRTL



woson?

00 = 0480 C0 —— 0494 00 — 0498 00 —— 049¢C

| i % COMPARE § * COMSARE |
A M=L3M A =M SHIFT NOT 6-13 A R=L3L A RH.3L i
A BCO — ~—A BEO (A BCE 104543 |#=— : ~——R BCB LOsSA? |40 . SN Y, —
-~ B WR>F | B WRyF D CSTATHADDER D CSTATSADDER | (X0eX1
QG403 CHE: Q====D HOT13ADDER D HOT13ADDER }ae C FPZERD C FPZERO SET COND REG
(00401 % D 0sMB D 0>MB R (CAR} | R (cAR) |
PRE=SHIFT L FNeJILSA L LSLILS A= Xtk ——AF AB— X =AM
SHORT L LSILILS C (T=0)9S3 SAVE CAR FROM 8 SAVE CAR FROM 8
€ (T=0)3S3 " R 1 LB=0 (T(8=31)=0:4 (T(8=31}=0)e
R S7 LB=0 : AQ— 1% ~=AD (F=0) 453950 (F=0)453S0
R2== ok =i SAVE CAR FROM 0 SUB HO FRACTIONS
SAVE CAR FROM O COMPL. ADDs ED=0R INSERT NORMAL SIGN ADD HO FRACTIONS
GRTR THAN 16 TURN ON SO IF FR=0 INSERT NORMAL SIGN
SUB LO FRAC TO M SUB LO FROM 2ERD TO M . SET STAT 0 IF FR=0
HO FRAC TD L HO TO L
SET $3 ON IF LO=0 SET S3 ON IF LO=0
2EROS TO F AND MB ZERQS TO F AND MB
0 0 % NOT COMPARE % NOT COMPARE
CMPL ADDe ED LESS SHIFT NOT 6«13 O QG4 0 G AF E
THAN 16 % SHIFT NOT 6-13 (X0eX1)
01l = 0495 - 01 = 0499 XX === 033B 01 == 049D SET COND REG
| E 0001 | E 0010 E 0010
A M=L>M A R=L3L A RHSL
O——A BCO - O dteepemmmf BCB LO9S49 |%q O———A BC8 LO+S4>
B WRIF D CSTAT-)ADDER D CSTAT2ADDER
—<xD HOT19ADDER C S474E D M D MB+1 =
D 0IMB | L FNvMD-)LSA L FNeMDILSA
L FNeJOLSA E6m—— XX ——EF LL L LaLS
L LSILALS . C FPZEROQEOFN C FPZERO¢E¥FN
C (T=0)983 R_S2 (CAR} R S2 (CAR)
R S7 LB=0 E7— dok —EG E8—— ok =—EH
STAT 0=1 IF ALL OF FR=0 Eq— dok ——ED
STAT 2=1 FOR A NORMALIZED OP . SAVE CAR FROM 0 SAVE CAR FROM 8 SAVE CAR FROM 8
STAT 3=) IF T(0=31)=0 (T{(8=311=0}e (T(8=31)=0)e
STAT 7=1 IF ED IS 6=~13 SUB LD FRAC TO M (F=0)¢53950 (F=0)e533S0
L BYTE CTR =3 FOR COMPARE HO FRAC TO L E(2=3}3LSFN E(2=3)3LSFN
SET S3 ON IF L0=0 SUB HO TD L AND ADD TO L AND LS
ZERDS TO F AND MB : STORE PER MD INSERT NORMAL SIGN
INSERT NORMAL SIGN . SET STAT O IF FR=0
SET STAT O IF FR=0
QGA01,QGFE .
(01411)
NO ‘PRE=SHIFT XX = 0380
LONG E 0010 .
’ A =Ll
QG4024 AEE: i} -0 A BC8 104545 |=0
(01411) t D CSTAT3ADDER 1
NO PRE=SHIFT D MB+1 |
LONG l L FNeMDILSA
L LaLS
QG4056GIE: . . x COMPARE C FPZEROWEFN % COMPARE
"(0}ell) TRU ADDED= OR SHIFT 6=13 R_S2 {CAR) SHIFT 6=13
PRE=SHIFT GREATER THAN 16 J7— sk ——JG
LONG 10 = 0496 10 —— 049A 10 = 049E
| E 0010 | f
A LM A =L3L A LoL I
QG404 ¢ JIE: 0= {J~—A BCO Vg O=——A BC8 LO¢S4> |—t=d O=——A BCB L0¢S43 |=—
{00¢01410411) . B WR3F D CSTATSADDER D CSTAT3ADDER |
PRE=SHIFT D 09MB | O=4——D MB+1 | . ¢ FPZERO ‘
LONG L FNeJ3LSA C FPZERDSE>FN | R (CAR)
L LS3ILS R (CAR} L8~ Xk =i H
C (T=0)3S3 Lo— X =L F SAVE CAR FROM 8
(00.01.10.11) LG=== 1% =={ D (T(8=31)=0)e (F=0)¢539S0
PRE=SHIFT XX === 08D6 ’ (F=0)eS33S0 HOHCAR(FROM LO)IL
LONG SAVE CAR FROM 0 E(2=3)3LSFN INSERT NORMAL SIGN
A HaH SET STAT 0 IF FR=0
A F3SR4 |%0 LOTOM 2ERO = HO TO L
- HO TO L INSERT NORMAL SIGN
SET S$3 ON IF T=0
RO S5 Z2EROS TO F AND MB
N2=— = O% ——NB
TRU ADDWED LESS % NOT COMPARE o QG408 EGE
0 -0 % NOT COMPARE {0090101093i1:
THAN 16 | % SHIFT 6=13 SHIFT 6-13 RECOMPLEMENT
10 === 0456 01 = 0481 i1 = 0497 | 11 === 049B 1] =~ O49F
E 0001 | | | E 0001 4 E 0010
A MM A MH.OM A MHLOM A L3L
QG403 ¢ COE mmmmmmemsmeeetit A F3SRAIF | st BCO —~A BCO b ~———A BCB LO¢S4> |
(10} B WRIF B WRYF | D CSTAT3ADDER |
PRE~SHIFT D 03MB D OMB - b= §4704E . ! 0 D MB+1 —( QG4 0 8= E HF
LONG L FNeJ3LSA L FNeJILSA | L. FNeMDILSA 100901410411)
Ql— XX ==QA L LSILILS L LSS Qb= XX ==QF L L3LS NORMALIZE
C (T=0)5S3 c (;=0)->53B o [+ FPZERO:E:; !
LO SR4 TO M LAST R S7 LB=0 RS LB= R S2 [
PRE~SHIFT ‘ Q2= %ok —=QB Q4= ok ==QD Q8= sk —=QH HOHCAR(FROM LO)
LONG TRU ADD wITH SAVE CAR FROM 0 SAVE CAR FROM 0 N SAVE CAR FROM 8 SAVE CAR FROM 8 TN L<TO LS
A SHIFT OF 2} ADD LD TO M ADD LO TO M (T(8=31}=0)e : (T(8=31)=0)e INSERT NORMAL SIGN
HO TO L HO TO L (F20)e$39S0 (F=0)eS3350 SET STAT 0 IF FR=0Q
SET S3 ON IF T=0 SET S3 ON IF T=0 E(2=3)3LSFN E(2=3)5LSFN
ZERDS TO F AND MB 2EROS TO F AND MB 2ERD = HD TO LoLS
INSERT NORMAL SIGN
SET STAT O IF FR=0
| 258060 09/29/6? | MACH 2020FP | DATE  11/2B/¢T SHEET 1 QGao7 |
| 258427 11733767 | NAME | “Ov 639 VERS1TH
258430 11/27/67 | MODE MANUAL §
PeNe 5449061 LONG FLOATING ADD OF FRACTION -

IBM CORFe sDD WITH TESTS FOR CMP./NORM J



-
4

E 000l
A ML

RECOMPL UNNORM OPND

AT @ =

o
FOR ZERD FRACTIDN

K.

* FRACTION OFLO -
11 == 04A7

kin

L FNeMDILSA

QL
SAVE CAR FRDM i
BLOCK CAR FROM 8

% SAME AS ABOVE

% NO EXP OFLOD

bh BC 19F PSRAIF | el

L FNeMDQ13LSA
L RS

S IA40/22A

S SMIF

R I-FETCH
Q2 ok
SUPPRESS MEMORY
IF QFF BNDS
AND <REFETCH
EXCPNQIA(30)9R

EXCPNQ ' TA" 30" oREF : 3Be-

GO DO I-FETCH

FPSREIF | =

(D0 zl 10s11) t': S47qE
+01¢10%
RECOMPLENENT
Gt XX
LO SUM TO Le
10 = 04A2 XX == 043C
E 0001 |
A MHL A =LoM
‘! BCO *
S470E D HOT19ADDER
L FNeMDSLSA
L LSIILS
El=—— XX ——F C S341S49CR
RECOMPL NORM EQ=— XX ~==EB
. OPND SAVE CAR FROM O
O=(LO SUM TO M
LO SuM TO. L HO SUM TO L, .
SET CR INVERTED
" 364094 CDE
£00)
Q5407 oEHF: R
‘0090ie10011) % FRACTION DFLO EXP OVERFLOW
NORMAL IZE
01 === 04AS Xi === 04CF
| | E 0000 1
ALA A MR
Q=R BC 13FPSR4IF |dtmm{jrmmp F3SRAIF
L FN+MD3LSA C E{13.2wFN |
L LIS ' | ’
R {CAR) L FN.MDon._SA
Lle X —{ A L RIS
SAVE CAR FROM 1 R AQ(B=0!4A
BLOCK CAR FROM 8 RO LB=0
HO SUM SR4 TO L L2w—= Ak = B
{WITH ENTER § TO
HO FP DIGIT,
: EXPt. TO L {EXPe
QGA20«CEF foe
{0Q) L{HO RESWLT TO LS
NORMAL I .
LONG

- 11 === 0CD3
% DO NO NORMAL IZING {
NUT ZERU FRACTION A Lo
. | » U U QT 1 05w A EE
- . L FNeMDQLILSA , (0040191011} -
L LS I~FETCH
_ g Iﬁ'{O/ZOA . -
NO FR UFLU AND R I-FETCH : —— PR SIS QG4 PP EE
UNORM OPND A %ok —=AE % EXPONENT UFLOD (1X)
SUPPRESS MEMORY M TEST MASK
00 = 04A4 IF UFF BNDS 00 == 04AC 10 = 0CD2 XX ——— 0323 i -
E 0001 AND 1REFETCH | | | . ~QIA O = I
A MR EXCPNQIA (30)9A | A M=13L A P-13R13 ! (X0 ) MONZERU
Pl memm.sn %1 | EXCPNQ(IA(30)eREF)?B L FNsMDQ1JLSA |¥1 =R BCO D CSTATIADDER |3y (X1)2ERD
L RILS L LaLS | L FNeMDILSA L FMyMDILSA | |
c 547.1'; I PREVIUUS LU SHIFT C 19RSGMS L LSIRILS L RILS . G4 20 CIE
SO NOT NEEDED SO RE ; R UNDRM ) | . | . (XX)
ca- X& ==CD STORE LU EY SR4 C7 %) ==~CG CE=— XX ==CH COmem XX ==CI
L0 SUM TO Ry TO L AND TO LS 2ERO FR NOT ZERD
T0 LSe 0 GUARD DIGIT. ZERUS 10 LS(LY FR) y
% FRACTION=ZERO ¢ |
XX = 0443 oox -— 0844 | OX === 04DS 01 = 0CD 00 == 0CDO
E 1001
- L FNeMDQ13LSA A R=19R ' A Lo
A LO+1549 | % LLS #r{=0===A BC1B F2FPSL4 |%D~ Ot %0t FNeMDQ1ILSA
D CSTAT3ADDER | D HOT19ADDER L LILS
L FNeMD3LSA | C SO3eqE L FNeMDILSA =5 IAY0/29A
L LILS | R WR=0 | L RILS S6 (o} S SMIF
R S2 1 | ES=— XX =——EE C 19LSGNS EBm= #0 —=EH R I=FETCH
E3= %1 =-=gC NO FR OFLO R 1 (CAR) % MORM COMPLETED ES— o B 3 4
o;'sgu"s)um TO Lo NORMAL IZED OPND %gngg TO LS E6=— Wk w—EF % EXPONENT UFLO
X QA | G C GE
SET SIGN INVERTED 10 == 04A6 01 ~— 0GAD XQ === 04CC (00¢10)
E 0001 {}= | UNDERFLOW
A HYH L FNeMDQ1ALSA RIL .
D=t=A SLAIF | dete O=—+=L LILS —t—( =i FNeMD?LSA #» ~QGA 0% ~61E
| . S IA+0/2<N\ L LaLS (00)
C S47e~E C 19RSGNS EXP UNDERFILOM
R UNORM s0 | R I-FETCH |
Go— Aok ~GD ox =—=GG [ 00 =—GI .
] supmsss MEMORY T(BYTE 1}
GO NORMALIZE IF OFF BNDS NOT Z2ERDe ZEROS TO LSILD FR)
. ' AND REFETCH
<S0e(T(B=11}=015A | | XX === 08CF EXCPNQIA{30)3A OX == 04C9
LO SUM SL4 TO ¢ | EXCPNQ(IA(30), | )
HO FR DIGIT TO W A R=13R REF3Be A R=1IR
HO SUM TO R twA BCL1B FIFPSL& | -0 A BC1B FIFPSL4 |%~—0
D HOT12ADDER D HOT1»ADDER
L FNeMD?_SA L FNeMDILSA
L RIS L RILS
C 13LSGNS R {CAR)
NO RECOMP. NEEDED R W=0  tCAR) moam:_xzms JB—m Xt w—UH
UNNORM OPND J5—- Wk ——JE NORM COMPLETE AND
SAVE CAR FROM 1 UNDERFLOHED NO UFLD
0L —-= C4AL BLOCK CAR 7ROM 8 00 <= 04A8 10 = O4AE SAVE CAR FROM . X1 == 04CD
O=E 000 ¢ HO SUM SLe TO R E 0100 - ] BLOCK CAR FROM 8 E il10
A M3R AND TO LS A ML { HO SUM Si4 TO R L WSeE _SA .
e cm.mm- 3LSA ;.,,. O =1 %= O==={ FNeMDQid_.SA |= EXP=I TO R bl LSILILS SpeememeenQ T | § Qe ment._ 1 €
L R ! B LMB3U L L2LS S IAH0/29A 10040101011}
c 503.15 ] %R UW == 19RSGNS ' C E»S47 I=FETCH
SO L FNeMDILSA R_UNORM 0 R I~FETCH
.,4-- % =i D L L3RS L7 #0 =i G L9 %k =i ]
LO SUM m RsTO LS C E»BS 0 y EXCPNQIA 30 3A
R BQ{A=1:3B 2ERO TO S EXCPNQ{IA 30, «REF 9B
e R F= v s7 {L0 FR)e T{BYTE 1)}=2ERO OP BFR TD o
gg == 03C8 L6== ok = F | 0i == 0329 1X ~== 04CB GO DO I=FETCH
E 01
A M3L A M=13L A R=13R ol
e %A F+SLA3F | A BCO #. O=4=P BCLB FIFPSL4
B LMB2U L FNeMDILSA D HOT15ADDER
~B UsW L LSPRIS L FNeMDILSA 3 QGA 20- -QlE
l L FNeMD3LSA | L RILS {0000XX }
L LS3RILS N7 = XX —NG R {CAR} (0001 XX}
NO RECOMPL NEEDED C E¥BS NB— 1k —pH (0010XX 1}
NORMA_IZED QP NS s XX ==NE (0011XX}
) -0 {0100XX,
11 === 04A3 01 === 04A9 10 == 04AA il == 04AF SAVE CAR FROM i XX === 0.D6 {0101XX}
b ; E 0t0C P -& BLOCK CAR FROM 8 ! 10110%2?
A H¥H ‘ : A M “L- L SAME AS ABOVE A R-13R13 ‘0111xX
b (Y. R p— .. FISLAF s =~ bl SLGIF | e NOTE: be—D CSTATHADDER 1000%x! :
B MDeF3U i ’ L FNeMDQ13LSA | WITH BYTE { = 0 | {1001XX" -
0L SGNS" B URIWR i B el L3 MORE NORMALIZX R F3ROAR 110.0%X* ;
] L FNsMD3LSA | RO 57 R T2#Bs _ TS NEEDED i | 10T1XX:
R UNORM SO | L LS*R#LS i A~ 0% ==GF Q7—- *X QG Qi kXX = QI -1100%X
! C EsBS e < LATCH ZERD TEST -1301
| o BT 0 SiM Wa To Lot
Q4—- g =D AT SR T T RRTRTLIR R, K Lo 3 g §
+S06(T:8=11'=0C"3A RECOMFLEMENT
hosumsu 70 L:HO YO R
0 FR DIGLT TO'W :
1 258345 01.26 €8 | 228060 09./29/67 | 20S0FP | DAE 02/22./68 i 15
i | 3208 1%/a0%¢ | numne W el i
1 .
25842” 18/13/67 | PeNe- 5449062 LUNG F...nhﬂm mm
258430 11727767 | 1BM CORPe  SDD i




VOLOH

-

00 = 4B0 XO === 04D2 1] == O19F 0X' === 04D4 XX == 04B8
, NOT 2ERO FR E 1110 ADD SUB WITH FR E 1110 | % PSW MASK BIT=ONE € 1110 ; E 1010 :
. AND COMPARE OP L WSeEILSA NOT 2ERU L WSeEILSA | B PWR A EdR .
-QGA06¢ CEE ool LSILILS Ky pe— L LSS - =B WIMDF A SL19Q -QT 310 AHE
(000(')1010011), S ém_/’an ~ .. g é:-g%zn | I (X%) '
SHOR —— PROGRAM TRAP
R I=-FETCH R S3 1 R I-FETCH |
A2w— sl —=p A3— %1 ==AC ASm— P XX =—AG AB=— XX ==AH .
EXCPNQIA(30)9A EXCPNQIA(30)9A
EXCPNQ(IA(30)eREF)»B EXCPNQ(IA(30)4REF)?B IRPT CODE.TO F SAME AS 1ST CYCLE OF
s OP BFR TO L OP BFR TO L INTERRUPT ENTRY
' X0 === 4B4 GO DO I=-FETCH GO DO I-FETCH | 01 = 019D 11 = OCB?7 XX === 032F XX == 0354
A HIH A HH A 03 | ‘
QGAO 7 ¢ AHE: A SLAF |=4=0 L—A SLAIF | dtmemy ==l FNeJILSA | Hpmrmmemed . FN 9 JQ1ILSA =L FNOMDQ1AILSA |skemme(} QT 100- ClE
(XOeX1) ’ C 154+S49CR L LILS | L L3LS L LILS (1X)
LONG COMPARE rle o 0 = r—i I=FETCH
' Cl=— dok ==CA Co= 00 =—C C7mme XX ==CG C8=~— 1X =——CH I (of o 1X ==CI
WZOQ'EE T (] 0 + QT 1 1 Qe BE
(XX) ‘ *NOT COMPARE OP MVR FN TO AND *PSW MASK BIT=ZERO | . (oo.onxoon)
I-FETC
| X{ == 4QBS 01 =—— 04B1 1X === 04D7 XX == 0445 XX === 0449 XX === 0454 | 1X == 04D6
| | E 0010 E 0001 E 1110 . E 0000 i | | —-—J
| A =T C E(13)»WFN A RIR B PSWG3U MMBaV A0 ‘
s %d (e—=f BCB | A +SGNS | dfrmmeB 79W e ~‘L-u---q. F'\I’MD’LSA 0 N g (T —y
154+545CR D HOT19ADDER B E3WR ] C E(23)5CR L RILS | (00+71910011)
| L FNeMDILSA I B WSMMB | S IA+0/2~>A
| L LaLS I L FNeMDILSA ! | R W=0 S SMIF
El=— 00 ==EA R (CAR} E 3w XX =EC L RILS ES v XX ——EE E6~— X e—EF R I-FETCH
2= X% ==EB UNNORM ADD SUB E4— XX =mED E 7o s ——~EG ADD OR SUBTe
- SAVE CAR FROM 8 WITH ZERO IRPT MASK TQ M DO AN ANT THC Mye TEST W FUR KESULLT LOMG
QGA164CCE: 0 TEST L(8=31)FR FOR FRACTION SE1 SIGN PGS WIlH MASK IN M AND OF THE(AND) SUPPRESS MEMORY
(00}’ ZEROWFOR THE SHORT X1 == 04D3 PSW(32-39} 1F OFF BNDS 10 == OCB6 11 ~— 0813
EXP UNDERFLOW UNNORM ADD SUB E 0000Q AND YREFETCH | E 0000
A L3R EXCPNRIA(30)3A A 0L A 0L
QG408 CDE {oremf) +SGN> | k= EXCPNQ(IA(30) eREF)3B =L FNeMD3LSA s . FNeMD3_SA sl
(XOeX1) L FNcMD-)LSA | | L LaLS L L3LS
LONG L R3L ZEROS TO R AND LS i C E(23)aCR
E(23)->CR GO TO I-FETCH | |
3-= ~=GC G B XX =—=GH GO~ XX ==GI .
mosm:c -0 SET SUM wITH NORM O~ i
(1X SIGN 7O ReTO LS % EXPOMEMT UFLO () -0
ZERD FRACTION SET CR
0Q —— 048C XX ceme 0430 XX e O4AB
QGA06 ¢ GHE ==—~mmeem(] E 0010 | | ’ E 1101
(Q0) B E?WR B PSW43U MMBIV
EXP ,UFLO o} B WaMMB * B 79W - %0 QG406 JHE
C E{13)3WFN (00!
06416.QBF--—-"—-r=f3 s BQ(’)A-I;-)B PROGRAM TRAP
w=
EXP UFLO % N XX ==JE JF XX ==—JG J8=— ok -JH
ADD OR SUBT,
QG503 ¢ 61 Emmmemmereme—i{] *_ONG COMPARE QP ADD SUB WITH MO /ER FN 3EY 7O AND MASK IN M SET IRPT CODE IN F SHORT
‘007 { NEEDS RECOMPLEMENT | FRACTION O WITH PSW(32~39} GO TO IRPT ROUTINE
UNDERFLOW . i X0 === 4D0 il = 04B3 11 === 04B7 10 == 04B6 10 == 0812
QG200 ¢ CHE ==} | | E 000G | | TEST MASK TO M € 0000 ]
{00} A L3l A L3R : ! - A 030
EXP UFLO ‘ L0414 | 4SGN3 o o . oL FN.MD-u.SA —
C S444543CR L FNeMD3._SA | | | L L3LS
QGA08 ¢ G I Ermrmmereef } i | L R3S L FNsMDRi$LSA ‘ e | C E(23)3CR
{00} : l R SO LB=0 C E{23)»CR | L LS ] i
EXP UFLQ 2w ok =i B L 3o 1X =i C LG 1X ==_D ; LG IX | L= 1X =—t1
QG406+ CCE: . SUM TO R{SIGN 0
(X0’ % INVERT SIGN SET PLUS' AND { .
SET CR CR=0 §
: ‘ 11 ~= 09CB 00 == 0810
QG002 ¢ HHE mmemeorrere g { |
{0G) | | A 03L
LONG DVD C b skwemte-Oerl FNOMDILSA %1
EXP UFLD L LaLS
QG702eAIE 0 § ~ i
{XX) SHORT MPL R LSGNS RSGNS R1 S3
EXP UFLO NB=— doit —=NH NG 1% [
. % CDMPAR!: WITH ; LSGNS EQU ADD OR HALVES SHORT
} #_ONG COMPARE OP FRAZTION = O i SUBTe RSGN EQU
NOT NEEDING RECMPL LONGe
X1 = 04D1 i0 «== 04B2 10 === 09D2 00 === 09D0 0i = 0811
[ l E 0000 '
. A HYH :
QG407 AFE { A SLAIF | Yoo *—0*-5 IA+O/2-)A s ) — LS
{X0eX1} C 1544543CR R F=0 0 SMIF . § IA40/23A
m& COMPARE ! c E?2313CR S SMIF -
R SO (o] ! R I=-FETCH R I=FETCH R 1 S~
@2— dox ——=QB Q3= %0 ==QC Q3— ok =~=QD Q5= ok Q9— 1% ~=Q
. SUPPRESS MEMORY MU_Te OR DiVe
SET CR IF OFF BNDS
ANg 1REF§T?HA
EXCPNQIA(30)% "
EXCPNQ(IA (30 oREF ) 3B . - e ?33’-,‘8 CDE
1Y + 7
) SET CR=0
GO DO I-FETCH
STAT 0 ON FOR FR=0 e
258060 09/29/67 | MACH 2050FP DAVE 02/22/68 SHEEY 1 aGe09
T - S B o |
258430 12721767 | Pe 5449063 FLOATING POINTY
258545 01/26/68 | IBM CORPs  SDD 2ERD TEST» m




[l X 1Y%

QT110 GBE
) ~ . §2gé$é.'.‘°”“ )
QG406 ¢ GCD— 0 0~ ) )
(888133&‘ o 0 TO LO DIGIT OF R F T0.LO. DIGIT OF.R .| .E ¥O kB~DIGIT OF R '+ D TO- £O DIGIT OF R
- T0010XX: 10 = 09CE XX === 099B 00 = 09CC 0000XX == 0403 0001XX == 0407 0010XX === 040B 0011XX === 040F
(0011XX; | ] | | | 0—%E 0000 u—-—t—: 1111 | O-—E {110 | O-——f 1101 |
\C100XX ; AL A R=13 A RIL i A MH3R A MHIR A MH IR l A MH IR |
10101XX} Ot A SLOIF | sty ch FaFPSL4G Lt FNoMD3LSA e A BC1R E¥FPS.4 A BC1B E¥FPSL4G A BC1B E¥FPSLG A BC1B EJFPSL4|
(0110XX: L FNeMDR15LSA D HOT19ADDER L LaLS ) l | |
(0111XX) L3LS L FNeMD3LSA Y R BQR(A=0!9B e . R BQ(A=0)3B - |= R BQ(A=0}3B - R BQ(A=0)9B -
{1000XX) | L RILS ‘ ¢ R UNDRM (CAR} | R UNORM (CARj R UNORM (CAR) R UNORM (CAR)
(1001XX; Cl— XX «==CA c2— XX ==CB C3— 00 —CC C5=— doi ==CE (o o ===CF C7=— sok w==CG CH gt =—=CH
{1010XX) O—f=—t SAVE CAR FROM 1 SAVE CAR FROM 1 SAVE CAR FROM 1 SAVE CAR FROM 1
(1011XX) ) BLOCK CAR FROM 8 BLOCK CAR FROM 8 BLOCK CAR FROM 8 BLOCK CAR FROM 8
{1100XX} <S0e!T(B=11,=0!3A 1506 {T{B=11)20)3A 15S0e(T(8=11)=0)A 1S0e(T(8=11)=0)3A
(1101XX) XX e 09C9 .
(1110%X)
(1111XX)
RECOMPLEMENT o "
GUARD DIGIT 4
R UNORM ol
E2— %0 ===EB
QGA 0B ¢ CGE ey *NORMAL IZING .
(00410) COMPLETE NORM COMPLETE C 7O LO DIGIT OF R B TD LO DIGIT OF R A TO LO DIGIT OF R 9 TO LO DIGIT OF R
01 —= 03BS 0} ~=— 04B9 C100XX o= 0413 0101XX —— 0417 0110XX == 041B 0111XX === Q41F
. QG503 4 NGE -E 1110 § e E $110 — O£ 1500 | | O=—E 1011 O0—=t 1010 n--E 1001
(01) « WSJE3LSA _ WSEILSA A ME IR 1 A ML A MHIR A MHIR
SHORT DIVIDE ——{ LS9LILS i LSILILS A BCiB E>FPSLG| A ch Eansha. A BC1B EIFPS_L4 A BCIB E¥FPSL4
WITH UFLO S TA+0/23A S IA4+0/23A | ‘ | | |
CORRECTED C E»S47 C E»S47 | R BR:Aa=0)3B -0 R BR(A=0:3B |=0 R BQ(A=C;»B -0 R BQ{A=0)»B |=0
R I=FETCH | R I=-FETCH | R UNDRM (CAR. | R UNORM (CAR. | R UNORM (CAR} | R UNORM (CAR: |}
G2=— dox ==GB G3— ok ==GC S soit ==GE Ge— sok ==GF G 7= dok ==GG GB=—= dek ==GH
EXCPNQTIA (30)3A EXCPNQIA{30}9A SAVE CAR FROM i SAVE CAR FROM 1 SAVE. CAR FROM 1 SAVE CAR FROM 1
EXCPNQ{IA(30,;sREF}2B EXCPNR(IA(30)eREF ;3B BLOSK CAR FROM 8 BLUCK CAR FROM 8 BLOCK CAR FROM 8 BLOCK CAR FROM 8
506 .T{8=111=0;9A ~SO0e(T(8=11.=0)9A 7 S0e({T(8=11)=0)3A +S0e!T(8=11)=0)3A INSTRUCTION WORDS TO THE
LEFT IN COLSe S5 THRU 8 ARE
A 16 WAY FN BR FROM Fe
. EACH IS THE SAME EXCEPT
FOR THE EMIT FIELDeEACH
WILL DO A NORMALIZE STEP
O y WITH THE COMPL OF THE
l GUARD DIGIT BEING SHIFTED
INTO THE FR I
MORE NORM NEEDED MORE NORM NEEDED 8 TO LG DIGIT OF R 7 7O LO DIGIT OF R 6 TO LO DIGIT OF R 5 TO LO DIGIT OF R
1] = 03B7 11 —— 04BB 1000XX =—— 0423 1001XX == 0427 1010XX = 042B 1011XX === 042F
| | 0—E 1000 0—=E¢ 0111 Ot 0110 O—~& 0101
: A MH IR A R=15L A MH IR . A MH IR A MH IR A MH IR
QG406 4L GE: (= BC1B FPSL4 |%=—0-—A BC1B FPSL4 A BC1B E»FPSL4 A BClB E¥FPSL4 A BCIB EJFPSL4 A BClB E3FPSL4G
(01¢10e11) C O9RSGNS D HOT13ADDER | | | | |
NORMAL 12E L FNeMD3L.SA | L FNeMDaLSA | R RQ(A=0)»B |=0 R BQ{A=0}9B -0 R BQ(A=0}4B I—n R BR(A=0)3B ‘-u
L LILS L RILS R UNDRM {CAR; | R UNORM (CAR) | R _UNDRM (CAR) R UNORM (CAR)
R BR(A=0)3B R BR(A=0)3B L5 sk ==L E L&= Aokt F L 7= doit =G L= solk =—{_H
R UNORM (CAR) R UNORM (CAR) SAVE CAR FROM i SAVE CAR FROM i SAVE CAR FROM 1 SAVE CAR FROM 1
L2=— dof =={ B L3— L X BLOCK CAR FROM 8 BLOCK CAR FROM 8 BLOCK CAR FROM 8 BLOCK CAR FROM 8
SAVE CAR FROM 1 SAVE CAR FROM 1 +50e{T(8=11)=013A +S0e {T{B=11)=0)3A 150e(T(8=11)=0)9A 750e(T(B8=11)=0)3A
BLOCK CAR FROM 8 BLOCK CAR FROM 8 . .
15064 (T(B=11)=0)9A 1506 (T(8=11)=0)3A
FR SL4 TO R FR SL4 TO L
EXP-1 TO R EXP=1 TO L
EXP UFLO EXP UFLOD 4 TO LO DIGIT OF R 3 70 LO DIGIT OF R 2 TO LO DIGIT OF R 1 7O LO DIGIT OF R
10 = 03B6 10 —— 04BA 1100XX == 0433 1101XX == 0437 1110XX = 043B 1111xx - 043F
E 0000 E 0000 ——£E 0100 L——f 0011 ‘—-—E 0010 b—eEf O 01
A L3L A RL A MH_ IR A MH IR A MH_IR A MH IR
‘——{ FNeMDILSA b—C 13L.SGNS A BC1B E¥FPSLG A BC1B E3FPSL4 A ch EsFPSLE A BC1B E¥FPSL4G
L LILS | L FNeMDILSA | | | | 1
C 19LSGNS l*- L LIS I—-— R BQ{A=0!3B l—n R BQ(A=013B |-n R BQ{A=0!3B I-o R BQ{A=0'3B I-n
R UNORM 0 R UNORM 0 - ‘R UNORM {CAR: R UNORM ‘CA R_UNORM !CAR: R UNORM (CAR:
Q2 %0 —=QB Q3— %0 =—QC Q5= ok «=QE Q= —QF Q7= dok =——QG Q8— e
LSGN EQU ADD SAVE CAR “ROM . SAVE AR FROM I SAVE CAR FROM 1 SAVE CAR FROM : o ——reeeeaQ(; § 0§ e QBF -
SET ZEROS AND IRPT OR SUBTRACT B_OCK CAR FROM 8 B_OCK CAR FROM 8 B..OCK CAR FROM 8 BLOCK CAR FROM & 110}
: 50 T(8=12=0.3A +S0etT.8=11 30!3A < S0e(T(B=11'=0)9A ~S0etT{8B=11.=0"3A EXP UNDERFLOW
O —(} o $ QG4
l {0Lel0ell}
| NORMAL I12E
J— % - e - e[ Yo w354 () G QB -
- (00} s
e e - EXP UNDERFLOW -
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258430 12/21/67 | MODE MANUAL
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QG4086QlIE L U 0

%gt&;; - 0 TOF FTOF ETOF . D TOF
(0010%XX; COXX — 08539 01 = 0S5AS 00001X — 0502 0000XX —— 0301 0001XX === 0305 0010XX === 0309 0011XX === 030D
(0031 1XX) | { E 1100 O=xE 0000 | O—£ 1111 | O—-——E 1110 O0—E 1101
soxooxx; A R=L3R | B EdWL ] ! A LM A LM A LM
0101XX} w—ttD CSTATIADDER | smwmeee(iew - B WhJ —_—( B E3WR | B E3WR B EIWR B E3WR
0110XX: L FNeJILSA | | L WSeEJLSA B WRF | B WRIF B WRSF B WRaF
0111Xxx} L LSIILS | | L LSaLILS” i L FNeMD3LSA |35 L FNsMDILSA |-—1 L FNeMDILSA - L FNeMDILSA  |=
1000XX) R AQ(B=0)»A C S034nE | L LSIaLILS | L LS3LsRILS L LS RIS | L LSO RIS |
1001XX} R S2 Gz<o C2= XX —=CB R AQ{B=0'2A | C5~— 00 =—=CE" Comme 00 —=CF c?— 00 =CG c8— 00 ==—CH
1010XX) Cl— R S2 GZ(O |
(1011XX, SUBTRAC! HD 6)( MPCD C3m— sk =——CC
(1100XX}) FROM PRODUCT IN Re
(1101XX} LO MPCD PER J TO Le MPLR=0e BORROW
{1110%XX} LO 1X MPCD TO L
(1111XX) TN OFF BRW STAT 0
RECOMPLEMENT
GUARD DIGIT , .
NORM LONG
cCTOF BTOF ATOF 9 T0F
10 = 0SA6 Q0010X === 0504 0100XX === (31} 0101XX === 0315 | . 0110XX === 0319 0111XX === 031D
QG802 ¢ JDEmmrereeememg ] E 1100 i O——E 1100 O=—f 1011 0—=E 1010 O=—E 1001
{XX) \ B EdWL A LM A LM A LM A LM
0= -0 O=B WLJ | =0 B E2WR | B E3WR B E3WR B EdWR
| l L LSILaLS | B WRyF I B WRF B WRYF B WRF
L WSeE2LSA L FNsMD3LSA  |=0 L FNeMD3LSA -0 L FNeMD3LSA |=D L FNoMDaLSA -0
. i R AQ(B=0)»A L LS3LWRILS L LS3LRILS L_LS3 RIS | L LS3LeRILS |
G2 XX ==GB R S2 6240 G5 00 ==GE b= 0Q ==GF G 00 ==GG GB=— 00 ==GH .
ek A e=GC
MPLR=1e¢ NO BORROW
lI.D 1X MPCD TO Le
QGBO02¢EAB )
(00001X)
(Q0011X) .
BORROW
(C0010X) . aG802 CBE
(00100X) . {XX)
NO BORROW
QGBO3 L BE
8 TOF 7 T0F 6 TOF STOF nn
XX ~== 083D 11 == 05A7 CC011X === 0506 1000XX = 0321 1001 XX ~= 0325 1010XX == 0329 101LXX —= 032D
i i } E 1600 O=—=£ 1000 Oeeeef 0411 O==£ 0110 i | O0——E 0101 |
A RH-2R l A HHSH _ B E»WL A L3M A L*M A L3M A LM
QG802 eNCE =D CSTATPADDER |===eee{}=A BCC F3>SRA3F |~ =B WLYJ -— . B EMR B E3WR B E3WR B E9WR
_(XX) L FN<J3LSA } L FNeJQ13LSA C SC304€ WRIF _‘l B WR9F B WR3F B WRYF
L LSIL?LS LSHLILS L WSE»LSA L FNcMDsLSA L FN s MDMW_ SA =0 L FNeMD3LSA =0 L FNeMDILSA !-0
R AQ(B=0)3A ! L LSIL~LS ' L LS3LerILS L LS3LRILS L_LSPLeRILS L LS3LeR5LS
R S2 G2<0 L2— 11 —LB R AQ(B=0C)9A LS 00 =4, L& 0C ==LF L7— 00 =i LB~ 00 ==iH
L 1o ¥k == A R §2 G2<0
ADD HO MPCD TO L3~ dor =—LC P QG4 O\ EE
PROUDUCT IN Re (xX)
LD MPCD PER J 10 — 0032 %*MPLR=1 : BORROW XX === 0022 11 == 09D7 01 =— 09pS
TO Le E COL0 |
A L3k L0 2X MPCD 70 Le
B WRIF == | IN OFF BRW STAT C - sgmfas X ,
L. FNoMDQi5LSA 1A40/729A
L LILS C E(L3)>WFN S SMIF
C (T=0)3S3 S0 1 | R _I=FETCH
N2 XX =NB NG ] —nND NS = XX —NE N7~ ke ~=G '
(¥ QY1 0§ =———QBE
; 4 1C F 3T10F 2 TOF 1TOF ;ggégé’:msu
XX =we 09CA ! 01 = 0031 00100X =——— 0508 XX === 0012 | i L102XX === 0331 1101XX = 0335 1110XX === 0339 unxx —— 033D
; f ! /E E 1000 { O——E 0100 f—£f 0011 0010 \—=—f 0001 i
| b LsL 1 B E3WL A R3R i A L3M A LM A LM A |_+M
QG408 ¢ C I E vt | |#==O=——_ FNsMDQI3LSR | =B WL5J crad I i B E3WR B E»WR B E3WR B E9WR
(XX} L L LS L WSeE3LSA ! B WRSF B WR3F B WRIF B WRIF
R AQ{B=0)3A I S IA+0/2%A L LSS C FPZERC L FNoMDILSA =0 L FNoMD3LSA -0 L FNoMD3LSA =0 L FNIMDSLSA ]
R UNORM s2 S SMIF R AQ(B=C)¥A & ! L LS*LsRILS L LSILsRILS L_LS*LR3LS \.s-n.qn-n_s | [
Q= doi —=QA R I=FETCH R S2 G2<0 | 4 e XX =—QD Q5= 00 ~=QE Q6== 00 ~=QF Q7— 0C =—=QG 8=
Q2= sk ==QB Q3= s w——QC
MPLR=2¢ NO BORROW
11 == 0033
i 0 () 0 e G4 0 8=——=mCEF
i (00)
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|
R F3ROAR
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1101XX =— 0336 XX === 033F
£ 1101 E 1111
QGO 0AF: g g:i.w —8 EOHL  ESWR |0 oG
Y M f Jo . - .
ééé%xl)_ev& E egugot.s:a «B: !;;'230 \ | ‘°:?o .
L] ~ . - . -
I-FETORX . L RoLS R S3 - : RX LONG DIVIDE .
Al— XX =AA A2~ X w=—AB
DVR TO L ' m??cl);'g:)s;so
=0)e NORM AN o
SAVE DVD IN w813 SET ONES IN BYTE O | SHORT WORD % NO NORM NEEDED 2 AND UFL .
01Do OF M 1X —— 09D6 01 = 0381 10 — 038A
Fi fad : 38} old
A R=15L |
| o L——A BCIB FPSL4 | — gy ~—A BC1B FPSL4 DVD FR IS SL& TO L
L WSeEILSA L WS29LSA I L WSeEILSA - D HOT19ADDER = ExXP=1 TH L
l‘. LaLS LaLs L LSHLeRILS C Sa7QE STAT 5 ON FUR UFLO
" R BQ(A=0)3B
Cl— XX —CA BQ(A=0)4B | C5— XX =—CE R UNURM (CAR)
0Pl IN H UNORM  (CAR) p 0 DVD 70 L CB==  #ok ==CH
OP2 IN Wse SAVE CAR FROM 10 Ot AND wrLo ZER?BSSZS’E“}’S i3 % NORMALIZE DV BLUCKCAR FROM.
. ALIZE DVD BLOCK CA 8 % NO NORM NEEDED
XX ==- 03CS BLOCK CAR FROM 8 10 = 0362 | XX —— 0384 11 — 0387 1504 (T(8=11)=0)3A 01 — 0389
E 1101 2504 (T(8=11)=0)3A £ ggton . 1, | E 0000 E 0110 .
> L A MH> A LM
— #  SAVE DVR IN WS2 O-A BC1B FPSL4 ——C FPZERD O=—A BCIB FPSLG |#=—0 i WS23LSA 0 QG50 —
L WSeESLSA NORMALIZE THE DVR L WS23LSA I I C E(13)5WFN . L LSSLILS e 1€
L RILS i FR IS SL4 TO R L iaLs 1 #0=f——R BR(A=0)3B C SO03e+E | EXP SUBTR
¢ FPZERle —h EXP-1 TO R ¢ sarae g | \_ e R_UNORM. (CAR)
D =0)» 11 Jee ok —EG E9=— XX =
SAVE OP1 (DVD) R UNORM (CAR) l (T(8=31:=0) SAVE CAR FROM 1 NORM DVR TO L
IN WS13 % NORM NO UFLO Ed== ok =——ED (F201253950 BLOCK CAR FROM 8 NORM DVD TO M
TEST FOR DVD IN 2506 (T(8=11)=0)3A
{ 11 = 0383 SAVE CAR FROM 1 L = ZERU
- BLOCK CAR FROM 8
A MHLIR 2506 (T (8=11)=0)A _
A BCIB FPSL4 (=O=— SAVE DVR IN W52 EXP=1 TO R
L WS25LSA TRY ANOTHER NORM FR IS SL4 TO R
L LaLS FR IS SL4 10 R
R BQ(A=0)+B EXP-1 TO R
R UNORM (CAR) TURN ON S6 FOR UFLO
G dof m=GC
y  SAVE CAR FROM 1
% ADDRESS OK |  BLOCK CAR FROM 8 DIVIDE CHECK
10 = 0352 1504 (T(8=11)=0)A 11 = 03D3
E 0110 SAVE DVR IN WS2 E 1111
A RIH TRY ANOTHER NORM B E3WR .
—l %4 FR IS SL4 TO R B WIMDsF * -0 Qr310 JFE
L WSeEILSA EXP-1 TO R (ox)
L LoLS | Y PROGRAM TRAP
J2=— XX ==UB Jom=  OX ==JF
OP1 IN H SET IRPT CODE NORM AND NO UFLO
OP2 IN WS6 % NORM NO UFLO 1 % NO NORM NEEDED NE ro fR % NORM AND UFLO
11 -=— 0357 i 01 ~m— 0355 11 == 038B 10 —— 0386
A Re1st * R l e R MILIR '
(%
LA BCIB FPSL4 L8 92525 sa I*—d A BeiB" FPsLa A BCIB FPSLG |-
b L Sl PR Tt
> BR(A=i}> =0)»> R BR(A=0)3B
B e Y| L S T
= £ ' ——— —L o——
R UNDRM (CAR) %DyD 7O R SAVE CAR FROM 1 SAVE CAR FROM 1
{3m= ok =i C % NORM AND UFLO ZEROS TO DVR EXP BLOCK CAR FROM 8 BLOCK CAR FROM 8
SAVE CAR FROM ‘0 o356 AND SAVE IN WSI3 | DVR NOT ZERD 1506 (T(8=111=0)A :S0s(T(B-111=015A | NO NORM OR UFLO _
BLOCK CAR FROM 8 E 0010 I | | % FR IS SL4 TO L FR IS SL4 TO R E 1156
1506 (T(8=11120)3A A R=isi A RIL EXP=1 TO L EXP-1 TO R A ROM
SAVE DVR IN WS2 ie—A BC1B FPS(3 |=m—ed L—C FPZEROD - STAT5 ON FOR UFLO =i WS23LSA —
TRY ANOTHER NORM D HOT13ADDER L LSILILS
FR IS SL4 TO L L WS23LSA C SO3e+E
Bxp-1 10 L & Savoe No— 11 Ng— XX =N
R BQ(A=0)3B (T(8=311=0)e
R UNORM (CAR} (F=0) 653350 NORM DVD TQ M
ILLEGAL ADDRESS NG=—  sok =D DVD TO L NORM DVR TO L
1101XX = 0334 11 — 0353 SAVE CAR FROM 1 TEST DVD FR FOR
E 0001 E 0110 BLOCK CAR FROM 8 ZERD
,. A =19M B W 9506 (T (B=11}=0}3A
QG010 ¢ JEE=—mm—e————siA BC1B 0B WIMDsF S _ %SAVE DVR IN WS2
(1101XX) D HOT13ADDER TRY ANOTHER NORM
SECOND LEVEL L. FNeMD?LSA FR IS Si4-TO L
1-FETCH=RR L LSIRILS EXP=1 TO L
€ SO30E @—  0X —Q TURN ON S& FOR UFLO
R AQ(B=1)A SET IRPT CODE
R CSTAT MD/JI IN F ,
Qle— i —QA ' -
SAVE CAR FROM 1

BLOCK CAR FROM 8 o - -

(00} T
DVD 70 R . ) : RR LONG DIVIDE.
SET ONES IN M ) ,
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NEITHER UFLO QUOT EXP UFLO ,
: *QUOT EXP DK
oo - 038C 00 — 0390 00 — 0394 XX == 030B
E 000! | E 0011 E 0101 E 0010
A R46 4cv’o | A M=L>T A MeLT 1
A BC1 * O~=A BCO sl —A BCO — O . ammmmmn €L ¢
B Wal B D HOT15ADDER D HOT19ADDER (XX}
L WS29LSA , D LBsMB+1 D LBeMB+1 . C S47+ E DIVIDE LOOP
L RIS C S030E . € SO03QE
C E(13)9WFN C4=— XX ==CD Co=— XX ~=—=CF Co=— XX ==CI
R CSTAT .CAR) SAVE CAR FROM 0O SAVE CAR FROM O -
c2— sox ==CB S2 ON FOR UFLO S1 ON FOR INVERTED
R+64 TO R AND WS2 S3 ON FOR BYTE CTL SIGN
XX = 0396 FOR EXP DIF SET CARRY S3 ON FOR BYTE CTL
E 1101 ZEROS TO M EXP STAT FOR . SET CARRY STAT FOR
A M=_3RO COMPARING COMPARING FR .
QG500 ¢ E JE———mrmeeeeicA BC 19FPSRGHF |00 FR .
(XX) D O3LBeMB
L WSeEHLSA
L LSILILS
C S47.EDXFP
S6 Ss
El— Wk ——EA DVD UFLOD -
QUOT EXP Ok *QUOT EXP OFLO *QUOT EXP UFLO
SAVE CAR FROM 1 01 =~ N38D 01 —- 0391 -— 0395 01 = 0399
BLOCK CAR FROM 8 E 0000 E 0001 E 0010 E o111
NORM SIGN?S4 A R$64CIRO A M=_3T A M=L3T A M=L>T
COMPL ADD3SS O—A BC1B Sl O=—A BCO —0 O0=——A BCO —_—) OQ==——A BCO
(EDC16)3S6 B WaMMB D HOTI9»ADDER | D HOT19ADDER l D HOT1»ADDER |
(ED=0)3S7 L WS29LSA D LBeMB+1 D LBeMB+1 D LByMBH1
SET EXP DIF REG L RIS C SO3qE | C S4a7QE | C SO30E
C E(13)9WFN Ga— XX ==GD G XX =—=GF GB— XX ===GH
M(DVD EXP)-L(DVR R BQ(A=0)+B SAVE CAR FROM O SAVE CAR FROM O
EXP) R CSTAT (CAR) S3 ON FOR BYTE CTL . SET CARRY STAT FOR | .
DVR(NITH ZERD EXP) G2=— dok ==GB SET CARRY COMPARING FR
TO L SAVE CAR FROM 1 AS ABOVE S1 ON FOR INVERTED
BLOCK CAR FROM 8 SIGN
S2 ON FOR UFLOD
SAME AS ABOVE S$3 ON FOR BYTE CTL
~0)
DVR UFLO *QUOT EXP DFLO
QUOT EXP OK %QUOT EXP UFLO
10 = 038E 10 — 0392 11 — 0397 10 = 039A
E 0000 E 0001 | E 0010 | E 0111 |
A R$64CIRO *__J A M=L>T I A M=LST A M={ 3T
O-—A BC1B O~—A BCO — ——A BCO —() O=—A BCO —(
B WHMMB D HOT19ADDER : D HOT15ADDER | . D HOT13ADDER
L WS23LSA | D LBeMB+1 D LBsMB+1 | D LBeMB+1
L RIS C SO3QE C S47qE | C SO3qE |
C E(13)9WFN LG XX =i D L6 XX =i F L B XX =—{H
R BQ(A=1)3B SAVE CAR FROM 0 SAVE CAR FROM O
R CSTAT (CAR) $3 ON FOR BYTE CTL SAME AS ABOVE
L2 doit —i B SET CARRY
SAVE CAR FROM 1 AS ABOVE ’
BLOCK CAR FROM 8
SAME AS ABOVE
BOTH UFLO
QUOT EXP OFLO »QUOT EXP OK
1] == 036F 11 = 0393 11 == 039B
E 0000 E 0010 E 0101
‘ A R$64CIRO A M=L>T A M=LT
' “——f BC1B =0===efA BCO L b BCO —
B WIMMB D HOT1»ADDER | D HOT19ADDER
L WS23LSA D LBeMB+1 I D LBeMB+1
L RIS C S470E - s C SO3qE
C E(I3)9wFN Q4= XX ==QD Q68— XX =——QH
R CSTAT (CAR) ’ SAVE CAR FROM O
QR Aok ==QB S1 ON FOR INVERTED SIGN ,
SAME AS ABOVE : S3 ON FOR BYTE CTL
STAT 5 IS ON FOR DvD UNDERFLOW SAVE CAR FROM 1 . SET CARRY STAT FNOR

STAT 6 IS ON FOR DVR UNDERFLOW ) BLOCK CAR FROM 8 ) COMPARING FR
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nouoOo

XX == 0398 1X === 01D3
E 0101
A A L3
QG501 ¢ QDE =i A SL1PQ | stmme{Jmmpl T P ——
(XX) B EWL D 3aLB
FROM EXP B WL3G1 |
SUBTRACTION C O9LSGNS | |
R CSTAT EQ= OX —EB
1— %X w——fR DVR Si4 TO i
DVD IS SL1 FOR SET LB=3 TO
PROPER REGe EXP IN FIN'. s*sps

AL IGNMENT
SET G1=5 FOR LOOP
COUNT

DVR LESS THAN DVD

DVR GREATER THAN DVD

COMPL ADD
0X = 01Di
E 0001 |
A R=_3R
D HOT15ADDER
\400}
EJ—-

% ==EC
TRY 187 REDU TION
DVD=DVR TO R SLl

‘r——C SO3QE

DEVELOP THE
QUOTe FRe

CSTAT IS ON WHEN DVR
IS LESS THAN DVD

STAT 3 WILL ALTERNATE DIRECTING QUOT DIGIT TO THE LEFT OR

RIGHT HALF OF

DO~

THE BYTE TO M

TRUE ADD=(HO BIT%TRUE ADD)+4(HO BIT%CMPL ADD)
COMPL ADD={NOT & BIT%TRUE ADD)+(NOT HO BIT*COMPL ADD)

oy

THIS LOOP RETURNS TO

DEVELOP EACH DIGIT OF THE QUOT UNTIL Gl GOES NEGATIVE

|
@ SLA=F | =0

COMPL ADD
X0 = 03BO

R=_3R
HOT19ADDER
1Z0o) |

Eq—= X% =D
DVD=DVR TO R S.1

D—0OPD—

TRUE ADD
Xi === 03Bl

Jam= Xk ==uD
DVDHDVR TO R SL1

Q9 S P=F | x==0—A

3R A
QPSLI=F g——D—-—-A

COMPL ADD
X0 — 03B2

A R=L3R
D HOT1>ADDER
(200) |

R Gi=0
ESe= er ==EE
DVD=DVR TO R SL1

TRUE ADD
Xi =— 03B3

R Gl=0 {200} |
S et =—JE
DVIADVR TO R SL1

-

QI SL P=F | ===}

R
QISLY=F | eeeel)

COMPL ADD
00 = 039C

|
A R=LR
QISLA=F |

COMPL ADD
10 == 03A2
0001

B WR3G2

D HOT19ADDER

R S3 {200)
Ce— dok ==—CF

DVD=DVR TO R SL1
2EROS TO G2 SO
HOT1eG=1 CAN BE USED
TO DECR Gi

R=L3R
0 QISL 3=F | ===()
MDeF3U MMBIV
VLWL
W>MMB

HOT1 ¢G~1
MB+1
S036nE

ZJOUUNUU)[)M

(200)

X* =CH
DVD—DVR
F(QuoT DIGIT TO MVR
TO M_P
Gl=-1 TD Gl(LDUP CNT)

TRUE ADD
01 =— 039D
A R+oIR ,
e Q@ISLI=F
' B WR3G2
R S3 7200}
Go=— ok =—=GF
DVD+DVR TO R

ZEROS TO G2 SO
HOTlsG=1 CAN BE USED
TO DECR Gl

TRUE ADD
1] = 03A3
E 0001
A RH.IR
O =—A QISLA~F | =0

B MDsF3U MMBaV
B VLWL
B W3MMB
D Gl=1
D MB+1
C S503e4E
R {200}
G ~GH

- s X
DVDHDVR TO R
F¢{QuoT DIGIT)TO MVR

TO M_PER
Gi-1 TO Gl(LOOP CNT)

-QG503- { FE
COMPL ADD«DONT LOOP COMPL. ADD (XX )
10 == 039E 00 —— 03A0 POS T-NORMAL IZE
E 0001 |
A R=3T A I
0—-A Q> SL3=F | siemel] QA QéSL#-F —()
D HOT15ADDER l B MDeF3U |
L WS23LSA B 7IWL |
L LS».ILS } B W3MMB
L= XX =i F D HOT14G-1
DVD-DVR TO T C SO3QE
EXP DIF TO L R {200}
L8 Xk = H
DVD=DVR JO R
F{QUOT DIGIT) TO MVR
(CROSS) TO M PER MB
Gl=1 TO G1(L0O0P CNT)
TRUE ADD+DONT LOOP TRUE ADD
11 = 039F 01 = 03A}
E 0001
A RHST A R+.IR
) QIS Poef | e L QISLI=F | e
L WS23LSA | B MDsF3U
L LSILILS I B 7L
! B W#MMB
XX =—QF D Gi-% ’
DvD+DVR G C SO03QE H
EXF DIF TO . R ‘260 |
Q8= ok ==QH R
DVDHDVR 70 R
F{QUO™ DIGIT® 7O MvR
- ‘CRCSS: TG M FER MB
Gi=1 7O Gi ' 0OOP CNT.
258060 09/29/67 | MACH 205CFF DAE 12/29/8&7 1 Q6502 |
’ 258068 10/20/67 | NAME i.0G 662 »
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woueo

XX == 03AB
E 0001
A 13
QG502 ¢ LF Emmmmeemmmeneec A FIFPSLQ | e
(XX} C S47¢~E
FROM DIVIDE |
LoopP R 82 Sl

w
-y
»
-y
-

1s ON FOR

S Y

NO SIGN INVERSION
00 = 03A4

|
A LoL
LO+S4>

i

L FNeMDILSA |

L LaLS

R AQ(B=1}2A

R SO LB=3

C3=— Sk w==CC
QUOT TO LS PER MD
(MAY GET CHANGED
LATER)

INVERT SIGN
0]l === 03AS
€ 0001
A LaL

Gle— Hox =G
QUOT FR TO LeTHE
SL4 BRINGS LAST
DIGIT FROM F

IS ON FOR ZERQ DVD
UNDERFLOW
£B=3 WHEN EXPONENT MUST BE INCREASED

00 == 03AC 00 = 07D0 11 = 07D3 XX s 4
€ 1100 E 1110 € 0110 £ 1100 03
B \Itsdg;tz.i: A Lol L
C S036-E C E9547 L WSEILSA B EPWR wx% ' m
R BQ(A=1)+B L LSIILS . =i LS IS B WIMDF PROGRAN TRAP
: 53.6. - o“E R I-FETCH —_ L FNeMDILSA ’
-— — Ag— : DA
EXCPNQIA(30)%A . |- == =t~ . = . oo . XX '59'-'-"'5 ox
EXCPNQ(IA(30) oREF)9B
"R TR, o
H X o—
DO THE \ X 0136
A HHLST
0 beeeeef BC 19FPSR4SF
L FNeMDILSA
Y L LSS
C SA7+.EDXFP
Co— XX ==C
* ‘%3181 10 15‘
[ 9310
INCR EXPONENT OVERFLOW
11 == O03AF 01 == 03AD I=FETCH
1 E 1100
LaL A LoL
Q=——A BC 19|=Psn4o|= B ] | e

L FNeMDILSA

L LaLS

RO (CAR)

ES=— 0% —£E

SAVE CAR FROM 1

BLOCK _CAR FROM
EXP+1 TO

L
TORE QUOT PER MD

8

Q=—=A LOe1S4>

L FNeMD3LSA

L LILS

R AQ{B=1)2A

C S47QE

R SO LB=3

G3w— jok ==GC
CHANGE SIGN OF QUOT
AND STORE PER MD

INVERT SIGN
10 == 03A6
E 1100
A Lot
Qo 1094 549 | sitommy
L FNeMD>LSA
L LILS
C S03e-E
R SO LB=3
L 3 sk ——{ C

CHANGE SIGN OF QuOoT
AND STORE PER MD

ZERD FRACTION
10 = 03A

A O9L
i FNeMDILSA

SUPPRESS MEMOR
IF OFF BNDS
AND +REFETCH

EXCPNQIA(30}3A

E

Ay

-—JE

Y

L FNeMDILSA
LaLS

C SO3e1E

E6b=— 11

EXCPNQ(IA(30)«REF?3B

STORE ZERO QUOT
PER MD

NO SIG?IINVERSIDN

03A7
E 1100
A L3L
by L0eS4) o
L FNeMD3LSA

QUOT TO LS PER MD
{MAY GET CHANGED
LATER}

~ riat

XX == 01D2
A HHLST
=A BC 19FPSREIF | itmmmmmmmenen(G § ) GoommmmeeenG L £
L FNeMDILSA (00)
GO LOOK AT MASK L LSS TEST MASK
FOR INTERRUPT C_S47.EDXFP
GO 00 ==G .
0
UNDERFLOW UNDERFLOU
00 — 03A8 — 03B4
llE 0110 E ouo
~——L_ WS+EILSA 1 WSsEILSA
L LSILILS L LSILILS
? 0»RSGNS C O3RSGNS
J7— XX w—JG N XX =—JH
SET ZEROS TO LS SAME AS AT LEFT
PER MD
SET MOVER FN FOR
AND
INCR E’PDNENT
- 03A9
*UFLO CORRECTED
A L3LO TO I-FETCH -
={}~-A BC 19FPSRGIF |it=={) QG416 NGE
L FNeMD3LSA (01}
L LILS I=FETCH

RO (CAR)
N7=— Ok =—NG
SAVE CAR FROM 1
BLOCK CAR FROM 8
EXPHL TO L AND
STORE PER MD

[

DVD FR WAS 2ERO SET 2EROS "0 LS
10 == 03AA PER MD
| SUPPRESS MEMORY
- "IF OFF BNDS
AND +REFETCH
EXCPNQIA(30}5A

0L
b FNoMDILSA
L Las
S IA40/29A
S SMIF -

R I-FETCH
STmm  dok =g

" EXCPNQ{IA(30} eREF)B

258060 09/29/67 | MACH 2050FP DATE 02/22/68
258430 12/21/67 | NAME ~} LOG 694 .
258545 01710768 | MODE MANUAL

' . PelNe - . 5449069

IBM CORPs  SDD

- FLOATING POINT DyD_ (N DERWNDE)

QY } 05— —=mJEE
+00401¢10011)
I-FETCH




QONOPD

31.00xx — 03, 1X = 0503 00 === 0544

E 00 % EXPONENT ADD 1 E 0100
D DM RO A L¥R
QG010 AFE “*D OdMB Queef BCYLB m— pom—h LO¢S4d | oy
{ 1005’0 L FNeMD9|_SA B WoMMB B LB
] LEVEL L ESOL. L WS19LSA : URPWR
! X g e € 5a5eepmer °§ -
’ . L W OLSA
Q- BX - L A XX wmfE ey t t
OPND 2 TO M g:ggkcezﬂ"%ls A7 SOS“EXX G
OPND 1 TO L CWL ibmgg E T —
XPONENT UFLOD
(EDC16)956 SAME AS BELOW
(ED=0)9S7?
SEY EXP DIF REG
EXP1+EXP2 TO R
ZEl TQ M(EXP)
SET FLPT SGN STATS
L(OPNDLY) TO WS1
. BE
{0X)
RX LONG MPY
- . QGBOC QBE
({00)
RR LONG MPY
EXCESS 64 CORRECT NO EXP OFLO OR UFLOD
XX e 054 0] === 0543
R‘tbo E 0100 |
! A 4CILO A LIR |
BC1B BtwmnJwwe )\ LOe«S3» ‘a—-—c QG 7 Q] wemmemmenGGE
B EdWL B LLBU {XX)
B WLG1 B URSWR] MULTIPLY LOOP
D 338 L. WS1dL.SA 1
L WS1HLSA L RIS
L LSHRILS c so:!.sE |
C SO3qE XX ===GG
R CSTAT (CAR) SET NDRM SIGN TO
G Aok m—GF EXP SUM AND STORE
SAVE CAR FROM 1 IN w51
BLOCK CAR FROM 8 STAT 1 OFF FOR NO
EXP DIF =64 70 L OFL0
Gi=6 FOR LOOP CNT LO MPLR DIGIT TO W
OPNDY TO R {FOR FUTURE O TEST)
SET |.B=3
LOADING AFTER THIS PAGE
* EXPONENT ADD NO EXP OFLO OR UFLD ;;:T 1 IS ON FOR EXP OVERFLOW
10 w= 08542 ) 10 === 0546 STAT 2 IS ON FOR FLOATING POINT
| E 0100 i DFF FOR FIXED POINT
A MH_RO { A L3R l STAT 4 IS ON FOR NORMAL SIGN
Qww=f BC1B { e L0384 |wm=( STAT 5 IS ON FOR TRUE ADD
B WAMMB i B LLBs i STAT 6 IS ON FOR EXP DIFF LEss THAN 16
L. WS19.%4 | EXPI4€EXP2 TO R B URIWR
L. LoLS | 2ERDS TO M(EXP) i WS19L3A
C SA7.EDXFP | SET FP STATS L RS
[ XX = C L(DPNDL) TD WS1 E7SOSoﬁE X
SAVE CAR FROM 1 SAME AS ABQOVE
BLOCK CAR FROM 8 .
NORM SIGN®S4 ¢
COMPL. ADD?S5
{E &)
{ED=0)»S57
SET EXP DIF REG
INVALID ADDRESS EXPONENT OFLO
1 100XX wwm 0330 11 == 0543 11 === 0347
£ 0000 | E 0110 | }
A LM B EdWR A LR |
0G010e JEE -%D O»MB s (JwemenB  WIMD ¢ F Koy bmemen 1004 SG9 | wwend
{ 1100%XX) L FNeMDo| SA | i B LLB i
SECOND LEVEL L LS*LS ! | - . B UR2WR|
I-FETCH=RR C E#»S03 | | L WS12LSA i
, R AR(B31)9A | Q3==  OX ==QC L RIS |
R CSTAT MD/JT | Q7 e XX ==QG
N Q2w aole wQB IRPT CODE TO F SET INV SIGN TO
OPND 2 TO M GO INTERRUPT EXP SUM AND STORE
OPND 1 TO L ’ IN WS}
SET STAT 3 OFF - L0 MPLR DIGIT TO W
. QT310 QCE
h ' . P {0X) oo
P ., . FAmrImSL T Rs IR 8RN [ FMmAsRes TR . te Pt T i, WEe £ R mw* “»
: I MACH C20%50 | DATE 10/01/65 S&!ET 1 Q6700
— B WAV M o [ eIy
! ! PelNe 5364759 FLOATING POINY MATI H

IBM CORP.  SDD . AND RX FORMAT oL ONG/ S} s



ONOD

E 000}
) SR1F | %
C S034E
F{2) 0 l
Ao WO
PP = PARTIAL PRODUCT
MPLR BIT=0
E ]
PP TO L SR1
MORE MPLR DIGITS MPLR BITs)
0) w055 10 == 0556
provm—— | E 0001
A RIR A ML
pr—f FPSRAIF | diemmlimeamf SR19F |--c
? Gi=} C SO3enE
R Rt31) WwReQ R F(2) 0|
E2e doik w=EB E3em %0 ~=EC
MPLR¢PP TO R SR4 PPHMPCD TO L
LOOP CNT=1 TO G1

00 w=- 0554

MPLR LD DIGIT=0

MPLR LO BIT=0
00

01 == 0549 | —— 0548
! [+ E 0001 |
28800 eJIE oS\ FOSRAIF |  peemi SRIFF |l
(00+01+10) B | D MB=1
FIXED POINT B URSWR C SO3eqE
DM | R F(2) o
J2—— 01 ==JB J3mm O memJC
%0 TO L SR4 0 TO L SR1 INTO F
BRING NEXT MPLR SET MB=1
DIGIT TO W
FOR O-TEST
a
\ MIER LO BIT=1
XX e 054B 10 = 0S4A
E 0010 1 E 0003 i
: A RIR i AM
QG7004GGE A - e SRIIF | ovemeed
(XX) B EdWR D MB=1
FLOATING PT B W67MB i C SO3eE |
D Gi=i i R F(2) ol
C E(13)3WFN N3~ %O ==NC
R R(31) WR=0
Nome ok eeeelB O+MPCD TO R SR}
MPLR SR4 TO R AND F  SET MB=y
SET MB=2
STAT 2,15 ON FOR FLOATING POINT
R(31) IS A TEST FOR A MPLR
F(2) 15°A TEST FOR A MPLE BIT. .
' GIMBZ TESTS FOR G1=0s WHICH IS END OF “PY LOOP

MPLR DIGIT=0 SO
ZERD SKIP 4 BITS RT
01 055?

—

SR4»F l

00 == 054 01 === 054D
E 0001 |
A Lol A Lo
SR1IF | demm{Jommemiy SR1IIF | deeD)
C S03qE B R3»
p B URMWR
F(2) 33 L FNeMDL.SA
AS - IS
MPALR BIT=0 R BQCA-O)OB
=5 MBZ
PP TO L SR1 6—- ok e pAF
(Gl=0)Q(MB=0)»A
MPLR BITtO
PP TO L
o 0 NEXT MPLR DIGIT
MOVER FOR ZERQ TEST
MPLR BIT=l
MPLR BIT=}
10 == OS4E 11 == 0S4F
0001 |
A MeLd A ML
SRIIF | eoe(menmiA SR1AF |weem()
c SO B R
B UR»WR
Ft2) S3 L. FNaMDH SA
LILS
R BA(A=Q)9B
PPHMPCD TO L SR1 R G1MB2 82
EGwwm Hak m—E
(G1=0)0Q(MB=0)dA
PPHMPCD TO L SR}
NEXT MIER DIGIT TO
MOVER FOR 2ERO TEST
{THE PP TO LS IS
JSED ON FIXED PY
OPERATION)
D

3
URdW
FN.MDOLSA

(R

BQ(ABO)’B

GIMBZ  s2

S 30K oD
(G1=0)R(MB=0)»A

PP TO L SR4

NEXT MPLR DIGIT TO L

BOr OB PB—
o
_w__E_

*FLOATING POINT
LOOP IS FINISHED

oy e
FIXED PT EXIT

| 11 = 0553 | XX w—— Q8550

A R#M A L9R13

A F3SRAIF | simmemmcmmmmen FN.MDaLSA W

B LMB2Y L RIS

B UsW c FPZERQ |

L. WS13L.SA R W=0 |

L LS*R.S8 | B RX -

C (T=0)+83 | (T(8=31)=0)e

J7 XX ==JG (F-O).ssoso
PP TO M SR4 PP T
STAT 3 IS ON IF TEST FDR 0 FR AND
1.0 FR=20 STORE IN LS PER MD
EXP SUM TO R (NORMALIZING MAY

HO FR DIGIT TO W

ALTER THIS LS)
(FOR NORM TEST)

NOTE

A LONG WD ZERO _TEST 1S
MADE BY FIRST TESTING LD
WITH trsoaasg. WHICH SETS

53 ON IF LO=

E TEST IS COMPLETED B
USING FPZERD WHICH TESTS FOR HO
ZERO FR AND THAT S3 IS NOW ONe

| : | MACH C2050
| 254760 12/21/64 | NAME
255449 09/20/65 | MODE MANUAL.
- . PalNe 5364760
[ IBM CORPe SDD

DATE 10/01/6S5
L.06G 902

SHEET

FLOATING POINT MULTIPLY
MPLY LODOP o

VERSION

QG702 JHE
{0Xe1X)
FLOATING PT
EXIT

1 06701/'



QG701 ¢ JHE————————U—skR

OX == 0S0S
Aw

L FNeMDQ13LSA
L L3S

|

C OPLSGNS

R UNORM G20

Ale=— dok ===AA
150¢(8=11)=0)2A
SHIFT LESS THAN
LO PROD TO L SLa&

AND TO LS PER MD

EXPONENT UNDERFLOW|

1l == 0583
0010
R=13_
BC1B F3FPSL4
E2WR

W>MMB
HOT13ADDER
FNe+MDLSA

nr‘r‘omm»»m

N2 X =—=NB
ZEROS TO Le TO LS

MASK FOR IRUPT TO Me

e —— sk

EXP OVEEF'OW NOT

REDU
L—l 1] == 058B

A RL

L FNeMD3LSA
L LaLS
NI XX ==NC

XX == 0337
E 1100
A LabL

A LOeS4> |k

SAVE CAR FROM 1
BLOCK CAR FROM 8

FR TD R SL4
EXP=1 TO R

Lo=—  dok —=iF

EXP OFLO REDUCED

TO AN Ok EXP

LO FR SL& TO L¥LS
(FOR NORMALIZE}

00 =~=— 0580 - 00 ~— 0588 : XX === 012E XX === 0557 T XX = Q31F
| | 0010 EXP HAS UNDERFLUWED | E 0001 ]
A ML A RIL : A R=19R A LL :
SLAIF |dtmmi{Jm—mi FN¢MDQ12LSA B EdWR " y A BC1B F3FPSLA4 |3t ,‘ B LO#SEd | semmmmmesmtaeen(3G 4 O Gk | £
L LILS B W?MMB I . D HOT19ADDER B PSWa>U MMBIV (XX)
* L FNeMD3LSA L FNeMDILSA B 723W TEST- MASK
R S1 L LaLS L RILS C SO3QE L LILS .
A2— %] —AB ﬁsngSGNix Al ) AS=— XX =—AE I L FNyMDILSA . .
| — L : . C 09RSGNS
#23DNSSMGkESING EXP HAS UNDERFLOWED AG~— XX ==AH AG=—— XX ==AT
2ERUS TO L AND LS 11 =—— O01BB [ XX === 012F 00 = 058C ZEROS TO LD TOLS
*UNSHIFTED LO PROD FOR_HO PROD | Digped b= | AND OF TEST MASK
TO L AND LS TEST MASK TO M A LaL A RIR WITH PSW MASK
FOR INTRUPT, SLAIF -~ ¥ | RSGNS FUOR MULT AND
L FNeMDQISLSA | | C 02LSGNS DIVIDE UFLOW
L LaLS ’ | < ’
\ R UNORM 1 | |
C4w— XX ==CD | C5== 2] ==CE Com= XX ~=——CF
EXP IS OK O ~+
L ——y | ZEROS 1O L ARD LS
FOR HO PROD
01 —— 0581 01 = 0589 01 — 01B9 . TEST MASK TU M
| O~E 1110 € 0010 FOR IRPT
A MIL L WSeEILSA A ROL :
O} d Q==L LSILILS Hey B EIWR |~ 0]
L FNe MDQI’LSA S IA+0/23A B W3MMB
L L3LS C E»S47 L. FNeMD3LSA
| R I=-FETCH L LaLS
E2=— 00 =~E£B E3=— ol ——EC Eq—— XX
EXCPNQIA(30)»A
| |EXCPNQ(IA(30) oREF % UNDERFLOW EXP IS DK HO FR BYTE NOT 2ERO
1
OP BFR TO L 00 == 0584 01 = 058D 10 == 0586
GO DO I=-FETCH E 0010 2 i |
A R=13R A L3t A R=19R
~—=A BCLB FFPSL4 O0~—A SLA>F |--0--A BC1B F3FPSL4
B EJWR L FNeMDQ13L.SA | D HOT19ADDER
B WIMMB | L LILS L FNeMD3LSA
D HOT19ADDER I R AQ(B=0)2A L R3LS
L FNeMD3LSA RO T2%BS R S1 (CAR)
EXP OFLO REDUCED L RIS | G6-— dok ==GF G 7w Aok ==GG
#NO UFLO«DD NORM TO AN DK EXPe C O9LSGNS | LO FR SL4 TO
GSm= XX ==GE L AND LS SAVE CAR FROM 1
10 —— 0582 10 ~— 0S58A BLOCK CAR FROM 8
E 1110 ZEROS TO L AND LS HO FR Sta TO R
A R=13R L WSeE3LSA SET TEST MASK IN Me EXP~1 TD ReR TO LS -
O~—A BClB FIFPSLA |dm—O=f=L LSILILS -0
D HOT13ADDER S IA+0/23A
L FNeMD3LSA C E¥547 ‘ O
L RILS | R I-FETCH
R S1 (CAR} | J3= gk ==JC
Ja— St —=JB EXCPNQIA{30}2A o QT 110=————~ECE
EXCPNQ{IA{30) ¢REF } 3B NO EXP UFLO AND (004014104¢11)
SAVE CAR FROM 1 NON=ZERD FRACTION I-FETCH
BLOCK CAR FROM 8 OP BFR TO L 1 == 0585 10 «—= 058E
HO PROD TO R SiL4 GO DO I-FETCH | | E 0100
EXP-1 TO R A R=13R A LU
5—-—A BClB F3FPSL4 |semm{=—p SL4SF
D HOT1ADDER | L FNsMDQ13LSA
L FNeMD3LSA | L LILS
L RILS C S03e1E
R S1 {CAR) R AQ(B=0}dA
LS ok w—i E RO TZ%BS |

B E3WR
B WIMDoF
L FNeMDILSA
L LaLS
NG = 0X «==ND
SHIFT 2 OR MORE

 NoNep

cTAT 1 IS ON FOR EXPONENT UVERFLDW
62 IS NEGATIVE FOR EXPONENT UNDERFLOW

% ZERO FRACTION

-QT310 ———NDE
{0X?
PROGRAM TRAP

[ ]
1X == 0507 11 =— 587*J
E 0100 |
A ML A 03L
A SLAIF | FNeMDI_SA
L FNeMDQ13iSA L LIS
w L9L5 S IA+0/23A
C E3B S SMIF
R BQ@A=1)+B R I-FETCH
R SO G2=0 Q5— sk —QE

Q4= ok —QD

LO PROD TO L TO LS

0100 7O BYTE STATS

SUPPRESS MEMORY

IF OFF BNDS

AND 4REFETCH
EXCPNQIA(30i3A
EXCPNQ(IA(30%eREF 3B

2EROS TO L AND LS
GO DO I-FETCH

b\

| 11 == 058F
A oL

L FNeMDQ13LSA

L LIS

R AQ{B=0}»A

RO T2%BS

Q== s =—=QF
EXP OFLO BEING
REDUCED

LO FR SL& TO LsLS

SLAIF | =

258060 ’

D172 76

09/29/67 ! MACH
10/25/67 | NAME
11707767 | MODE
11/27/67 | PeNe

IRM C

2050FP

MANUAL
5449070

DATE 02/22/68 SHEET 1

~ FLOATING POINT

QT 1 05 emm—emQE D
(00¢01¢10411)
I-FETCH

QG702




comOD

0OX == 050

XX e~ 0SB0 10 —— 0596 XX o= OS1F —— 059B — 05
€ 1101 E 0100 E 1101 | E 1111 £ uﬁ 059 01 0599
A MR A M3H A RH4IA D DL A LaL B A 0L !
QG700 ¢ ABE smmmemememmmentit D MB+-1 Ao . WS19LSA 3k el WS 4EILSA oo | o SLAIF | e r——B WIMDsF | * QG801 AHE -
(0x) L WS¢EILSA L LSIRILS L LSIRILS B MMBIV L FNeMDQ13LSA (XX) 2ERQ -
RX MULTIPLY L RIS C E¥BS C S47¢+E B VW 1 L LLS MUL TIPLYCAND
| . R UNORM T13=0 L WSeEILSA | | ’
Al— XX ~——AR A2— XX =—AB A3— dok ==AC AG—— XX ==AD L LILS A7=— OX ==AG AB— XX ==AH
XFER HO MPCD IN M | FETCH OP2 ADR TO R ADROF L0 OP2 ub SHIET LO WPCD/DVE RO 1 ‘o :
W LO MPCD/DVR TO L HIFT LO MPCD/DVR Z2ERO DIVISOR 2ERO MULTIPLICAND
ILgRR;‘BW$63I )1(553 HO MPCD/DVR {Sm § 0;2 §¢:T 5 La 7O 0).<xAND ws1g ggA‘T’o DIVIDE CHECK STORE 2EROS IN LO
. — 05 . FP REG PER ADR IN M
EMIT oxoo TO BYTE FOR OFLO TEST | ADR IN MD
STATS FOR HO FETCH HO MPCD/DVR A LT
FRACTION BYTE TO R FROM WS13 —-| 3]
2ERD TESTe ag_ gril ggrapgg}x \./R
DVR=0 . QT 3 1 O A GF
(STAT 0 IS = 0) | (ox}
CS=—— XX ==CE PROGRAM TRAP
0 LO MPCD/DVR FROM 0
MPCD/DVR L TO T FOR O TEST
NORMALIZED )
OX == 09D4 00 == 0594 11 ~—— 0597 XX === 051D 10 == 059A 10 =~ 0S9E 1X == 050B
E 1101 E 1111 | E 1111 - 1101 0-€ 1111 € 1101
A LM B MDeFaU D DaL A LIL A M~ A LaL A R=13R
QGSOO.ABE——————-*D Gl=1 e bevemB LW #Q  bep SLAIF | sirme3=Al ch FFPSLA | sem{mg=A SL4F |s==(===A BC1B FoFPsu
(0X) D MB+1 B WIMMB B MMBV B MDeF3U L WSeESLSA D HOT19ADDE
RX DIVIDE L WSeEJLSA D DaL - B VW —B UsW L LILS L WSeEILSA
L LILS L WSQE-)LSA L WSeE3LSA B WaMMB C S479E L RILS
, El=— XX =—EA L L EG=— XX —==ED L LaLS D HOT15ADDER R TZxBS R1 (CAR)
C R(O +RSGNS R AQ{B=0}3A L WSeESLSA E 7= #X —EG EBmm 1% ==—EH NOTE 1:=
XFER HO DVR IN L E3— 1 —EC LO MPCD/DVR TO L R 61<0 T=0 L RILS SAVE CAR FROM 1
T0 Lo MPCD/DVR TO L ES=— %ok ——EE C R(O}PRSGNS BLOCK CAR FROM 8 SHIFT HO MPCD/DVR
STORE HO DVR IN L AND WS15 R W=0  (CAR) LATCH ZERO TEST 4 IN M TO R AND
IN WS13. XFER OP1 GEN REG SHIFT LD MPCD/DVR EGm— %ok —~—EF PER BYTE STATS SHIFT HO MPCD/DVR DECR EXP BY le
, DECR G1 TO MINUS ADR IN MD TO M INL TOL AND F MPCD/DVR UFLO L4 TO R AND DECR SET R SIGN STAT TO
. TD INDICATE DIVIDE REG BYTE 1le STORE IN WS15 SAVE CAR FROM 1 SHIFT LQ MPCD/DVR | EXPe BIT O OF HO MPCD/DVR
INCR MB TO 1e HO FRACTION BYTE B.OCK CAR FROM 8 L4 TD LAND Fo STORE R TD WS13e IN R REGe
IN M TO MDVER SEE NOTE 1 L TO WS15. ON NO EXP UFLO STORE R TO WS13
BR ON DIVIDE (G1<O0) 19STATS FOR XFER GEN REG ADR
MPCD/DVR UFLOe OF OPL IN MD TO M
GG7004QBE: . 0 BR ON HO FRAC BYTE
(00) ZERO AND NO EXP
RR MULTIPLY UFLO
00 = 350 00 = 0540 00 —— 0590 11 == 0593 10 =~ 0592 XX == 0132 11 =~ 059F 0X = 0509
E 1000 010 E 1111 teef 0000 E 1111 E 0000 bf 1111 E 110
A LaM A M» A HIR A M3R A LaL A M3R A L>L A R=19R
QGSO0.0AE—-———-*D Gl=-1 *——-—o MB+ sgoem{JmmeeB MDoF U St C E*S47 - bp SLA>F |x% B MMBaV O=——A SL4FF |==={}=m=mpA BClB FIFPSLE | stemmy
0) D O9MB L FNeJQ1ILSA B UW L WSJEILSA B VW L WSJELSA D HOT15ADDER
RR DIVIDE C SO03eqE L LSILILS B WHMMB L L3S C E¥S47 L LILS L WSeEJLSA
| | C E?BS L WSeE¥._SA ' | | | | R_T2Z%BS | L RaLS
J1e 00 —JA R UNORM T13=0 L LIS JG—— XX ~==yD SS— XX =—JE Jo=— 10 —JF P *X —JG RO (CAR)
J2m— dck ==—JB C S47e1E LATCH ZERO TEST JB— 0% ~==JH
XFER HO DVR IN L S0e (T(B=11)=0)3A J3m— XX XFER HO MPCD/DVR SHIFT LO MPCD/DVR XFER HD MPCD/DVR PER BYTE STATS SAVE CAR FROM 1
T0 FETCH LO MPCD/DVR XFER HCI MPCD/DVR IN | IN M TD Re L4 TO L AND Fe IN M TO Re SHIFT LO MPCD/DVR BLOCK CAR FROM 8
DECR 61 TO MINUS PER OP2 ADR IN J H TO R RESET STATS FDR STORE L TO WS15. M HO FRACTION L4 TO L AND Fe
7O INDICATE DIVIDEe INCR MB TO 1 STORE ) MPCD/DVR SUBSEQUENT “UFLOD BYTE TO MOVER FOR STORE L TO WS15e SHIFT HO MPCD/DVR
RESET STAT O EMIT 0100 TO BYTE IN L TO WS15 TEST 2ERO TESTe BR ON HO FRACTION L4 TO R AND DECR
STATS FOR zsao TEST XFER oP2 GEN REG TN OFF STATS FOR BYTE = Oe EXP BY 1le
OF FRACTION HO BYTE ADR IN MD TO M SUBSEQUENT UFLO STORE R TO WS13e
XFER HO MPCD/DVR IN BYTE le TN OFF TESTe BR ON NO EXP UFLD
M YD He BR ON 811 STATS FOR NO UFLO
AND 8=31=0 (STAT0=0)
!
00 = 059C XX === 0595 01 = 059D XX === 0521 XX == 0598 XX == 05A0 XX ~——— 0523
E 0100 1101 b | | E 0010 E 0000 E 0011
A ROH L WSeE3LSA A RIH A MR A LOM A LT A L3R
b—C S470QE ¥y L RS t (B WRIF gD 33| BoMB SgmeeemB  MD ¢ F 93U Sl B E3WR |% QG801 NGE
C R(0)»RSGNS L. FNeMDQ1LSA L FNoMD3LSA B UsVW B WR3G2 (01+10411)
- - | L LSILILS L LS3LILS B WLaJ L WSeE3LSA CONTINUE
] C S47e~E C (T=0)383 L WSeEILSA L LaLS PRENORM
N1 XX =={NA N2— XX =B N3 XX w=liC NG XX ==l\D NS e XX ~=—NE L RIS C L(O0)9LSGNS
MPCD/DVR UFLD XFER HO MPCD/DVR c FPZERD R BQ(A=0)»B
XFER HO MPCD/DVR STDRE HD MPCD/DVR FROM R TO H XFER WD WITH OPND1 FETCH HO OPND1 NG R UNORM T2%BS
INR TOH IN R TO WS13, GEN REG ADR IN M (MPLR/DVD) PER MD ma-:m=0). ok =G
TURN ON OP2 UFLOD BYTE 1 TO Re TO Le (F=0)eS39S0 Eso.(ne-niaonn
STAT Se FETCH LD OPND2 XFER LO MPLR/DVD HO MPLR/DVD TO T XFER HO MPLR/DVD
(MPLR/DVD) PER FROM L TO Me FOR 2ERD TESTe TO R FROM Le
MD TO Le RESET TN ON STAT3 IF LD IF BITS 8-1120 STORE L TO WS3
DP2 UFLO STAT6 MPLR/DVD = O AND STAT3 ON TN SET G2=3 TO COUNT
0 FOR FUTURE TESTe SET LB AND MB = 3 ON STATO FOR 2ERD LO MPLR BYTESe
R/DVDe SET L SIGN STAT
XFER OP1 GEN REG TO BIT 0 OF | REG
ADR FROM MD TO Je
0Pl GR ADR TO WSO
258060 09/29/67 | MACH 2050FP DATE 12/29/67 SHEET 1 QG800
258427 11/07/67 | NAME LOG 662 VERSION
258430 12/21/67 | MODE MANUAL
PeNe 5449071 FP LONG MULTIPLYe DIVIDE
‘IBM CORPe  SDD (MDRy MDe DDRe DD) ~ PRENORM



~omoOP

11 = 05A3 X0 == 0SBC X0 = OS5BE X0 =— 05C X0 === 05C2 X0 === 05C4 -
| E 0010 E 0011 E 0010 E 0011 E 0010
A MIM A MIM A R=13L A MM A R=13L C S47QE
QGB00 ¢ NGE =mremeemeomee it A SLAIF | k= ) SL4FF |%=~=0=—=A BC1B FHFPSLG A SL4FF |¥~=0-—==A BC1B FIFPSLA |l
(01¢10011) C S47QE D HOT1ADDER C S47QE D HOT19ADDER
) | ——{_ WSeEILSA %1 L WSeEdLSA %
R TZ%BS L LiLS R T2%BS L L3LS
Ale— XX =—AA A3 Xi —=AC R (CAR) AS=— % =—AE R (CAR) A7— X1 =—=AG
AQ— Yok ==AD MPLR/DVD UNDERFLOwW A= - Xk ==AF C
MPLR/DVD HAS AT MPLR/DVD UNDERFLON SAVE CAR FROM 1 TN ON STAT 6e SAVE CAR FROM 1 MPLR/DVD UNDERFLOW
LEAST TWO HIGH TN ON STAT B_OCK CAR FROM 8 SHIFT LO MPLR/DVD BLOCK CAR FROM 8 TN ON STAT 6e
ORDER ZERO DIGITS SHIFT Lo MPLR/DVD L4 TO Me BR ON SHIFT HO MPLR/DVD
SHIFT LO MPLR/DVD 70 Me SHIFT HO MPLR/DVD T2%BS (ANOTHER L4 TO Le DECR EXP
L8 TO M, BR ON T2%BS L4 TO Le DECR EXP SHIFT NEEDED. STORE L TO WS3,
{ANOTHER SHIFT STORE L TO WS3e QG0 Qe GE
NEEDED} o (10)
DIVIDE
0 QG900 —JAE
o] (10)
DIVIDE
10 = 05A2 XX = 0525 X1 === 05BD X1 == OSBF X1 = 05C1 X1 = 05C3 X1 == 05C5 00 = 03R8
| E 0011 | E 0011 | | | | 1101 E 1111
A M3M A R=13R A MM A R=13R A MIM A R=13R A HIR A RH.IRO
Yooy SLA>F b\ BC1B F3FPSLQ | =—emQommemp SLAdF |=——(=——A BC1B FIFPSL 4 |d=e=—=(=A SL49F |==—=(~=A BC1lB FIFPSLG temeeeC SO3eE 24 w(}=t=—=fA BC1B Hg—
D HOT1ADDER D HOT1$ADDER D HOT19ADDER L WSeEILSA
. L WSeE3LSA L WS+EILSA | | O—{ LSILILS
| L RILS R TZ%BS L RILS R T2%BS R {CAR} R 610 0 C S47+EDXFP
El=— X0 ===E£A R {CAR} E3m— Xok = C R {CAR: | ES=— X#t ==EE E6= Xt =—EF E 7= %0 ==E£G R S6 ss
E2=— X3k ===EB Eq=— X3 ==ED SAVE CAR FROM 1 ADD MPLR/DVD EXP EQm— ok w=E ]
MPLR/DVD HAS ONLY SAVE CAR FROM 1 SHIFT ._0O MP_R/DVD SAVE CAR FROM 1 SHIFT L0 MPLR/DVD L0CK CAR FROM 8 XFER HO MPCD/DVR TO MPCD/DVR EXP SAVE CAR FROM 1
ONE HO 2ERO DIGIT BLOCK CAR FROM 8 L4 TO Me BR ON BLOCK CAR FROM 8 _4 TO M, SHIFT HO MPLR/DVD FROM H TO R 0 Re BLOCK CAR FROM 8
SHIFT LO MPLR/DVD T2%BS {(ANOTHER L4 TO Re DECR EXP RESET STATS Oe143 FETCH LO MPCD/DVR NORM SIGN»S4
L4 TO Me SHIFT HO MP._R/DVD SHIFT NEEDED:e SHIFT HO MPLR/DVD BR ON G1<O (DIVIDE! FROM WS15 TO Le COMPL. ADD#S5
L4 TD Re DECR EXP .4 TO Re DECR EXP BR ON MPCD/DVR AND | (EDC16)956
STORE R IN WS3, STORE R TOD WS3. MPLR/DVD UNDERFLOWe| (ED=0)3S7
SET EXP DIF REG
|
- 01 === 05A1 11 = O3BB XX = 527 01 == 05A9 10 == 05B2 00 = 05A8 XX = O5CA 01 = O0SAD 10 = O0SAE
E 1101 ] E 0100 SgmmJ=—=f 0001 E 0001 E 0100 E 1101 E 1101
L WSeEILSA A O9L L FNeMDA_SA A R+64CIRO | | A R464CIR0O A 03RO A 03RO
L—_ LSIRILS S o | LIS QA BC1B C S47QE o  bC S474<E St BC1B Stmee(Jemmeel_ WS ¢ EIL.SA - p—]| | e (- 0 a3
| L FNeMDQ13LSA S IA+0/23A L WS4ESLSA | | L WSeEJLSA L RILS L WSeEJILSA (XX)
N R AQ{B=1}9A L LaLS %S SMIF e L RILS | | | L RILS C S03e+E L RILS GENERATE
R G610 so | | [ R I-FETCH | R BQ:A=0)9B I ' : | | R_CSTAT (CAR; | | | | MULTIPLES
Jle— Aok A Jom— XX ==y B I3 el ==JC R CSTAT (CAR, N XX =—JF — dok =——JG J B XX ——JH GG XX =—=JI
SUPPRESS MEMORY Ja=="" 7 ok ==JD S 10 ~=JE SAVE CAR FROM 1 L
MPLR/DVD EITHER Z2EROD MULTIPLIER IF OFF BNDS SAVE CAR FROM 1 EXP UNDERF_OWe BLOCK CAR FROM 8 SET EXP TO ZERO SET EXP TO 2ZERO
NORMALIZED OR ALL STORE 2EROS FROM AND ~REFETCH B_OCK CAR FROM 8 SUBTRACT 64 FROM STORE HO MPCD/DVR STORE HO MPCD/DVR
2EROS « L TO LO FL PT REG EXCPNQIA({30)}»A EXP SUM FOR EXP TO wS13, TO WS13,
EXCPNQ{IA{30}eREF)»B SUBTRACT &4 FROM EXCESS 64 IN Re
EXP SUM FOR EXP STORE R TO WS4
STORE 2EROS TO HO EXCESS 64 IN Re
FL PT REGe STORE R TD WS4, aT10 9CF
GO TO I FETCHe . Q
( 0.01q1o.11.
I-FETC
QGBOO0 o AHE: N o
(XX%IZE§2AND 0 -0
MALTIPL COMMENTS= 10 == 05AA 11 -— 05B3 XX =—= 05CB 00 = 05AC 11 === OSAF
EXPONENT OVERFLOW E 0100 E 1101 E 0001 E 0001 E 1101
IS INDICATED BY A R464CIRO A 03RO | | A 03RO
SETTING LB=0e A O—A BC1B (s | spenfen3=C S4795E Syt b S47QE = =D O3LB —
\ POST NORMALIZATION L WSeE3LSA | L. WSeE3LSA I | L WSeEJLSA
AT END OF MULTIPLY L RILS L R3LS l L RILS
MAY BRING EXPONENT R BQ(A=0)2B I | | |
BACK INTO RANGE R CSTAT ;gAR) ) NS XX =—NE NE=— XX =—h\F 10 NG=—— XX ==NI
SAVE CAR FROM 1 SET EXP TO ZERO EXP UNDERFLOH. EXP OVERFLOW
BLOCK CAR FROM 8 STORE HO MPCD/DVR SET LB TO O FOR
TO WS13. OFLO INDICATION
L.IKE ABOVE SET EXP TO ZERD
STORE HO MPCD/DVR .
T0 WS13,
- D - O
%ok UNDERFLOW ok LIKE BLOCK JE
11 =~ 05AB 01 —— 05B1
E 0100 E 0001
A R+64CIRO
beremfA BC1B b S47QE ]
L WSeEILSA
RILS N —
SGoem 01 ==SD S 10 ~SE
| 258060 09/29/67 | MACH 2050FP DATE 12/29/67 SHEET 1 QGBO1
258430 12/21/67 | NAME ) LOG 662 VERSION
MODE MANUAL
PeNe 3449072 FP LONG MULTIPLYs DIVIDE
. IBM CORPe  SDD , MIERe DVD PRENORMs EXP ARITH




nomop

0X = 050D 1X = 050F WORKING STORE COMMENTS 11 === 05D7
E 1000 E 1000 wSO= ADR OF FL PT STATO ON IS BDRROW |
o A O3H A 0dH REG FOR OPle STAT2 IS RIGHT/LEFT A H=L>H
QGBOS5E O~—sxB MDeF>U —B MDeF3U WS1aL0 6X MPCD STAT FOR MPLR DIGIT A BCO FPSR4AIF |% _.eoa---wnst
(OXe1X) B ?3WR | B ?29WR WS2=HO 6X MPCD SELECT ON IS LEFT D HOT19ADDER - (11)
GENERATION OF B WR¥F | = B WRYF - wS8=L.0 2X MPCD L FNeJR1LSA
MULTIPLES D G=1 D G-1 WS9=HO 2X' MPCD L LS3LILS
C S47a9E C S47qE WS12=L0 1X MPCD A7~ 11 =—AG
R F9ROAR R FHROAR WS13=HO 1X MPCD
R SO | R SO WS11=ALL ZEROS
A2=ipicioikX ==AB l A3 X —AC
PLUS SIGNe MINUS SIGNe
TN OFF STAT 4, I TN ON STAT 4 L
2EROS TO H (LD 2ERDS YO H LD
PRODUCT)e DECR G2 PRODUCT)e DECR G
XFER NEXT MPLR | COUNTERe XFER
FROM MD TO F AND NEXT MPLR DIGIT
BR ON BORROW STAT IN MD TO F AND BR
O¢ MPLR IN Fe | ON BORROW STAT O
{ AND MPLR IN Ge —0
QGB03,CAB O O Qe -0 =i O O QG8
(00110X) MPLR=Ce BORROW MPLR=Dy NO BORROW MP_R=3+ BORROW MPLR=4+ NO BORROW l MPLR=4+ BORROW MPLR=54 NO BORROW MPLR=Cs NO BORROW (OOOOOX)
(01000X) 11001X = 0532 11010X — 0534 XX == 05CC 001:1X === 0S0E 01000X =—— 05:0 01001X === 0512 01010X === 0514 11000X === 0530 (01100X)
(01010X) E 1000 E 1000 ' E 1100 | ‘ 1000 - E 1000 - E 1100 E 1100 E 1000 (10100X)
(01110X) B EsWL B EdWL A H=_H A HE_OH A HHIH A HHLPH A HHOH A H=L3H NO BORROW
(10000X) O==xB WLdJ 0 B WLoJ ——(~—A BCO | = A BCO A BCO 0——A BCO A BCO A BCO —_— (01011X)
(10010X) L WSeEdLSA L WSsEILSA B EdWe | B EswWL B E3WL B EdWL B EWL B EdWL (10011X}
(10110X) L LSILILS L LS3LILS B WLy B WLu Q=B WL, B WLYu e B WL3u -0 | B WLdJ (11111X)
(11000X} | C SO3QE | D HOT13ADDER L WS23LSA L WS23_SA ‘ L WS2sLSA L WS29LSA D HOT15ADDER BORROW
(11100X) El= XX ==EA E2== XX =—=EB L FNeuQ19LSA L LSS L LSILILS L LSILILS L LSaL3LS L WS25LSA
(11010X) L LSPP.S T S03e<E ES=— XX —EE C SO3e~E E 7= XX ——EG L LSaLILS
(11110X) LD 2X MPCD TO L L0 2X MPCD TO L E3— XX ——E£C E4— XX —AED ADD LO 6X MPCD TO Ee-— XX ——EF ADD LO 6X MPCD TO C SO3QE
NO BORROW ADR OF HO MPCD TO J ADR OF HO MPCD TO . | SAVE CAR FROM 0 =Avs CAR FROM 0 PRODUCT IN He SAVE CAR FROM 0O PRODUCT IN He E Bome XX =—EH
(00101X) TN ON BORROW STAT O LO PRODUCT MINUS DD .0 6X MPCD TO | HO 6X MPCD TO i ADD .0 €X MPCD TO | HD 6X MPCD TO Le SAVE CAR FROM 0
(00111X) 2X L0 MPCD TO He PROD IN He HO 6X ADR OF LO 2X MPCD PROD IN He HO 6X ADR OF 10 1X MPCD SUB LD 6X MPCD
(01001X; HD 2X MPCD TO e MPCD TO e TN OFF | TO ue MPCD TO _Le TN OFF | TOD Je ADR OF LO 2X YO J
(01101X) ADR OF LO 1X MPCD BORROW STATe ADR BORROW STATe ADR TN ON BORROW STAT
(01111X) ] TO e OF _0 2X MPCD 7O .e OF L0 1X MPCD TO .e
{10001X) -0
(10101X)
{10111X)
(11001X) r 0 (o 0
(11011X; o 0=+ (=4 = s 0 -} + -0 ~QG420 wDE
(11101X> MPLR=84 BORROW ' #MP_R=9+ NO BORROW ¥MPLR=D¢ BORROW %MP_R=A¢ BORROW | | MP_R=Bs NU BORROW MP_R=Bs BORROW (XX}
BORROW 10001X = 0522 10010X === 0524 | 11011X === 053¢ 310101X == 052A 1C110X == 052C 1011iX = OS2E XX === 05CD XX o= 0537 XX === 05CE
E 1100 et 1100 |——t=d E 1000 1500 bemf 1100 E 1000 | ] |
A H=_3H A H=L9H B EJWL A H=_»H A H=_H | A H=_3H A R=L3R A RHLIR A H=L>H
O=—A BCO el A BCO b—B W_do ~—0- A BCO ol A BCC - b——A BCO —wl D CSTATHADDER |=—— D CSTAT?ADDER |-0 r——A BCO FISR4 | QG803 JIE
B EdWL B EdWL L WSeEJLSA B EWo B E3WL B EdWL L FNeudLSA L FNeJLSA D HOT19ADDER (00401410411)
B WLYJ B WLYJ L _S3_3LS | B Widu B WL3J | WL L LSILILS L LSILALS L FNeJQ1ILSA SUBTRACT HO
D HOT1ADDER D HOT19ADDER | R AQ.B=0)3A l D HOT1+$ADDER I D HOTi3ADDER D HOT13ADDER | R AQiB=0;%A | R AQ{B=0)3A L LSHILS
L WS29LSA L WS23LSA R S2 G2<0 L WS29LSA L WS29LSA L WS23L SA | R_s2 62<0 | R §2 G2<0 R S2 62<0
L LS*L’LS L LSILILS I w3 sok =—=\jC L LS%LOLS | L LSILILS LSILILS | 7 4ok =G N Aokt ==JH SO %ok =—JI
Jl=— X ==—_A C SO3QE LO 2X MPCD TO Le Qe —JD C SO03QE i 6 XX == F SUBTRACT HO MPCD ADD HO _6X MPCD TO SAVE CAR FROM 0
SAVE CAR FRDM 0 v2— XX =—=UB ADR OF LO 2X MPCD SAVE CAR FROM 0 S XX =— E SAVE CAR FROM 0 FROM PRODUCT IN Re PRODUCT IN Re SUBTRACT LO MPCD
SUBTRACT LO 6X MPCD SAVE CAR FROM O TO Ce SUBTRACT =0 6X MPCD SAVE CAR FROM 0 SUBTRACT LO 6X MPCD i0 1X MPCD TO Le £0 2X MPCD TO Le FROM PRODUCT AND
FROM PRODUCT IN He SUBTRACT LO 6X MPCD FROM PRODUCT IN He SUBTRACT L0 6X MPCD FROM PRODUCT IN He SR4 TO He
HO 6X MPCD TO Le FROM PRODUCT IN He HO 6X MPCD TO .o FROM PRODUCT IN He HO 6X MPCD TO . HO MPCD PER utl
ADR OF LD 1X MPCD HO 6X MPCD TO Le ADR OF L0 1x MPCD HO ex MPch To ., ADR OF LO 2X MPCD TO Lo
T0 Je ADR OF LO 1X MPCD TO Je ADR OF LO 1X MPCD TO Je |
TO Je TN ON TO ve TN ON
BORROW STAT O BORROW STAT Oe
O s — O 0~ o- o QG420 EAB
QG420 CBE . (00001X)
(XX) MPLR=2¢ BORROW MPLR=3¢ NO BORROW MPLR=6+ BORROW MPLR=7+ NO BORROW MPLR=7¢ BORROW MPLR=8¢ NO BORROW (00011X)
00101X === 050A 00110X === 050C XX === 053B 0110iX == 051A 01110X === 051C 0111iX === OS1E 10000X —= 0520 XX =—— 053F BORROW
E 1000 b 1000 € 1100 £ 1100 le—f 1100 ~E 1000 e 1000 | (00010X)
B EJWL B EdWi A HH_2H A HH_3H A HHHH A HHIH A HH_H A HHSH (00100X)
OB WL>J s B WLOJ —=(pf BCO e A BCO - A BCO - A BCO = A BCO - A BCO FSR4 |dx=——y NO BORROW
L WSeEILSA i WSeEILSA | B E3WL B EWL | B EaWL B EdW.. B EWL L FNeJQ1ILSA
L LSILILS L LSILILS | B WL3J B WL>J B WL3J B WiLdJ B WLaJ L LSILALS
C SO03eE | | L. FNeJQ15LSA L WS23LSA L WS29LSA L WS23LSA L WS23LSA R S2 62<€0
Nl=—— XX ~==A N2—~— XX =B L LSS L LS3LILS L LSILILS L LSAILS L _LSILILS NG— dok NI
N3 XX ==NC C S03e-E NS=— XX =—=NE c so3.aE N7 XX =G @ m—enQG 80 e L E
LO 2X MPCD TO Le LO 2X MPCD TO Le ADD LO 2X MPCD TO NG e XX ===ND ADD L.O 6X MFCD TO No=— X ==NF ADD LO 6X MPCD TO SAVE CAR FROM 0 (00¢01010e11)
ADR OF LO 2X MPCD ADR OF LO 2X MPCD PRODUCT IN He SAVE CAR FROM 0O PRODUCT IN He SAVE CAR FRDM ) PRODUCT IN He ADD LO MPCD TO
70 Jo TO Je HO 2X MPCD TO Le ADD L0 6X MPCD l HO 6X MPCD TO Le ADD LO 6X MPCD HO 6X MPCD TO Le PROD AND SR4 TO H
TN OFF BORROW ADR OF LD 1X MPCD HO 6X MPCD TO L ADR OF LD 1X MPCD HO 6X MPCD TO L ADR OF LO 2X MPCD H MPCD TO Le
STAT Oe TO Je ADR OF LO 1X TO J TO Je ADR OF LO 2X TO J TO Je BR ON RIGHT/LEFT
TN OFF BORROW STAT TN OFF BORROW STAT STAT TO LEFT AND
| | G2 MINUS
o 0- 0 0 0 0 QG4 2 QeI CE
T (XX)
MPLR=Es NO BORROW 0 o
LO 2X MPCD TQ Le MPLLR=E+ BORROW LO 1% MPCD TO L -0 MPLR=2+ NO BORROW
YN ON BORROW STAT O LO 11X MPCD TO L N BORROW STAT O '
11100X === 0538 | 11101X = 053A | 11110X === 053C 01 === 05DS5 10 —— 05D6
E 1000 E 1100 E 1100
B EWL B EdwW. B EWL
B WU WLJ beeB WLOJ e Joweee —
L WSeEILSA L WSeESLSA L WSeE2LSA
L LSILILS L LSS L LSHILS
C so3@ R AQ(B=0)9A C SO3QE
R AQ(B=0)3A R S2 G2<o g gata:oagg(o SGem XX «=SD SSemm XX ==SE
-R.82. - 62€0~-} - - S K w=wSB o > : B e ’
-— ok A SB HoXk wwmSC 258060 , 09/29/67 | MACH 2050FP DATE 12/29/67 SHEET 1 QG802
st —s 558430 12721767 | NAME L0G. 662 VERSTON SN
j MODE MANUAL
' PeNe 8449073 - FP LONG MULTIPLYMDReMD
IBM CORPe SDD . MULTIPLY LOOP




(P1-1. YY)

01 .= 05BS 01 =——— 0SB9 0X == 0511 X0 === 05C6
E 0011 E 0011} E 0010 E 0100
, - -~ A R=L3R A RHLIR A LM A RT
QGB02e4VIE e} A SR4>H oA SRAIH | =y EWR |% =B LMBaU * QG804
(00¢01¢10411) D CSTATPADDER D CSTATSADDER B WR» B UW . (X0eX1)
SUBTRACT HO L WSeESLSA b L WSeE¥SA B wLaJ B INSERT SIGN
MCD L LSILILS L LSALILS L WSeEILSA TEST NORM
ROt | | RS e DR
—— — e — . X 1’ G .
b=y MPLR=9¢ BORROW MPLR=A+ NO BORROW L XFER HO MPLR TO M R LB=0 |
SUBTRACT HD MPCD ADD LO MPCD TO PROD SET G2 CTR = 2 A7 X% ==AG
10011X = 0526 10100X = 0528 FROM PROD IN R IN R AND SHIFT R4 XFER FL PT REG
E 1000 Q'N,g ggisl % TOR T0 ;! ANgNSPILL TO H ADR OF OP1 TO Je
L He BRANCH G1vY0 FETCH EXPONENT
QGB02 ¢ EAB=mremmreJo-emmtt By pe— -  FETCH HO MPLR (LAST MPLR DIGIT) TO Lo
(00000X) C SO3QE 70 Le BR ON Gi<0 HO PROD IN R TO
(01100X) R AQ(B=0)9A R AQ(B=0)3A (LAST MPLR DIGIT) LATCHES FOR NEXT
(10100X) R S2 6240 R S2 62<0 CYCLE NORM TESTe
NO Clom joX ==CA - C2m= 3ok ==CB BR ON LB=0 (EXP
(01011X) O~ ! O~ 0 OVERFLOW)
(10011X) SAVE CAR FROM 0 | - -0
(11111X) SUBTRACT LD 6X MPCD | SAVE CAR FROM 0
BORROW FROM PROD IN H 1] = 05B7 11 —— 05BB 1X = 0513 X} =— 05C7
. AND SHIFT R4 'ro He SUBTRACT LO 6X MPCD —E 0000 e ~E 0000 —E 0010 R E 1100
HO 6X MPCD TQO Le FROM PROD IN He A R=_3R A RHIR B LMBaU B LMB»U
BR ON RIGHT/LEFT AND SHIFT R4 TO He A SR4IH O=t=A SR4IH B UdW I- B UsW * QG804 EGE
STAT TO LEFT AND HO 6X MPCD TO Lo C 09LSGNS C 09LSGNS B WIMDeF . B WLaJ (XX)
G2 CTR NEGATIVEe TN ON BORROW STATe %D CSTAT3ADDER %D CSTATADDER L WS13LSA | L WSeEILSA ADD 1X
BR ON RIGHT/LEFT D MB+1 D MB+1 L LSILILS L LSILILS MULTIPLE
STAT TO LEFT AND L WSeE3LSA L WSeESLSA C SO3QE C SO03e+E
G2 CTR NEGATIVE. L LSaLILS L LSaLILS R F3ROAR E 7w XX =G
- - R S0 R S0 R SO BORROW STAT 0 ON
QG802 AGE . E3e— X =—fC EQ=— Xk =—ED E6—sioiicicitX ——EF MEANS ADD 1X MPCD
(11) TN RIGHT/LEFT STAT TO PRODUCT.
QGA20,LBE: 2 ON (LEFT)e TN OFF STAT O FOR
{11) LO 6X MPCD TO Le SUBSEQUENT NORM BRe
XFER NEXT MPLR XFER FL PT REG ADR
DIGIT T OF OP1 IN L BYTE 1
o DRCIN BOmROW sTAT 70 0%
FN BR ON MPLRe |
QGB802eNIE v l
(00e¢01¢10011) X 0 Jromee O 0 QG802 CA B
, MPLR=0+ NO BORROW MPLR=F+ BORROW $ (00110X)
00000X === 0500 11111X = 053 00 == 05B4 00 — 05B8 11 = 00CB 11 = OCBB 11 == 0CD7 (01000X)
-— E 0010 E 0010 E 1o (01010X)
A R=LIR A RHIR A H¥H A HHLPH A H=LoH (01110X)
e Sigma— O—A SRAH |t Dreef SRAIH |- A BCO FISR4IF r—=—A BCO F3SR4>F A BCO FPSRAIF | (10000X)
. B MMBaV B MMBV L WSeEILSA L WS23LSA D HOT13ADDER (10010X)
R AQ(B=0)9A R AQ(B=0)2A | B VW B VW L LSILILS L LSILILS L WS23LSA (10110X)
‘R 82 G2<o | R §2 G2<0 | B W3MDyF B WAMDWF | | L LSILILS | (11000X)
N dok ——JA J2e— dok —==JB D CSTAT3ADDER D CSTAT9ADDER J6 11 ==JF J7— 11 —JG JO 11 ==JI (11100X)
SAVE CAR FROM O SAVE CAR FROM O L WSILSA L WS13LSA | (11010X)
2ERQS T 2ERQS TO L LSILILS L LSILILS l (11110X)
SHIFT LD PRon IN SHIFT LO PROD IN C S03QE C SO3QE NO BORROW
4 TO H H R4 TO H R F»ROAR R F»ROAR (00101X)
BR oN R/L STAT T0 BR ON R/L *sTAT TO R SO R S (00111X)
LEFT AND G2 NEGe LEFT AND G2 NEGe J3emcicioioiof X ==—JC JG—iaiioion X e (01001X
SUBTRACT HO MPCD ADD HO MPCD TO 0 (01101X
FROM PROD IN Rs PROD IN Rs SR4 (01111X)
0 SR4 TO Re SPILLAH TO Re SPILLIH (10001X)
LO 6X MPCD TO Le LO 6X MPCD TO L (10101X)
NEXT MPLR BYTE 19STAT2 (LEFT) {10111X)
MPLR=6¢ NO BORROW FROM M TO MDeF NEXT MPLR BYTE (11001X)
o 13STAT2 (LEFT) FROM M TO MD+F (11011X)
MPLR=5¢ BORROW l BR ON BORROWeMPLR BR ON BORROWMPLR (11101X)
01011X = 0516 01100X = 0518 10 = 05B6 10 = 0SBA XX =—— OSCF 10 ~=— 0OCA 10 —= OCBA 10 = 0OCD6 BORROW
E 1000 - E 0010 E 0010 D~+=€ 1011 |
A R={3R A RHIR B MDsFaU A HH A HHLIH A H=LoH
Sy O—~—A SRAIH |d%y Dep SRAIH | st IWR A BCO FaSR4 O=—A BCO F3ISRG |= O=A BCO F3SRG |=
C SO03e<E D CSTAT3ADDER D CSTAT>ADDER B WRIF L WSeE3LSA | L WS23LSA D HOT13ADDER
R AQ(B=0)9A R AQ(B=0)9A D MB-1 D MB-1 D G=1 L LSILILS | stpemm L LS3LaLS L WS23LSA
R S2 G2<o0 R S2 G2<0 L WS14LSA L WS19LSA R FROAR R S2 G2<0 | R S2 Ge<o | L LSILILS
Nle— dok ==—fA N2=—= ok ~==\B L LSILILS . L LSILILS R SO No=— dokt ——F N7 %ok =G R S2 62<0
SAVE CAR FROM 0 C SO3e-E c sosne NS==sicioloiokX ===NE s, 0 N9 dok =1
SAVE CAR FROM O ADD LO 6X MPCD TO N3— XX wmeC NG=— X_==\D DECR G COUNTERe 0
ADD HO 6X MPCD TO PROD IN H AND SHIFT | SUBTRACT HO MPCD ADD HO MPCD T0 XFER NEXT MPLR .
PROD IN H AND SHIFT | R4 TO He FETCH HO FROM PROD IN R AND PROD IN R AND SHIFT | DIGIT TO Fe BR ON 01 =— 00C9 01 = OCB9 01 == 0CDS
R4 TO He FETCH 6X MPCD TO Le SHIFT R4 TO R» R4 TO Re SPILL TO Hel| BORROW STAT O AND E 1011 |
6X MPCD TO Le TN SPILL TO He TN R/L FETCH LD 6X MPCD TO LeMPLR DIGITa A HIH A H4LIH A H={3H
OFF BORROW STAT O STAT 2 TO RIGHT TN R/L STAT 2 TO O=~—A BCO FISR4 O——A BCO F3SR4 [=0 ‘A BCO F3SR4 |-
BR ON R/L STAT 2 (OFF)e FETCH LD 6X RIGHT (0ON)e DECR MBe i WSeEILSA L WS22LSA D HOT19ADDER
TO LEFT (ON) AND MPCD TO Le DECR MBe - L LS LS l L LS3LILS L WS22LSA
MPLR DIGITe R S2 G2<0 R S2 62<0 L LSILALS
Q6= g Q7= ok ——QG R 82 62<0
- v Q9= 2ok ee=Q]
. 258060 09/29/67 | MACH 2050FP DATE 12/29/67 SHEET 1 QG803
258068 10/20/67 | NAME LOG . 682 VERSION .
~ 258427 11/14/67 | MODE MANUAL
258430 - 12/21/67 PeNe 5449074 FP LONG MULTIPLY«MDRoMD
_IBM CORPs  SDD MULTIPLY LDOP



+LODOD

X = 05D

QGBO3EGE
(XX)

ADD 1X
MULTIPLE

%
WSEPLSA
LSILILS
<5 lORSGNS

SAVE CAR FRUM 0
ADD LO'1X MPCD TO
PRODUCT IN He

O"l— >pm

A
B

QGB03 4 AGE
(XO¢X1)
INSERT SIGN
TEST NORM

X1 =— 05C9 1X —— 0517 XX e 05D2

E 0010 | |

A RILM A HIR A M—=13L

A L0 97589 | stmem{mmy FISLAIF | A BC1B FIFPSLA |

C E(23)3LSFN L FNyJQ1ILSA D HOT19ADDER |

L RILS . L FNeJILSA

R UNORM L LILS

A3m— %X =—AC AG=— XX ==AD RO (CAR:
150e(T(B=11}=0}9A AS=—— 0% =——AE
COMBINE EXP IN L SHIFT LO PROD IN SAVE CAR FROM 1
WITH INVERTED SIGN H L4 TO R AND SPILL  BLOCK CAR FROM 8

FETCH HO 1X MPCD (= STAT4) AND TO Fe STORE R TO 00 =—— 0814 00 = OCB4
TO Le FRACTION IN Re LO FL PT REG PER SHIFT HO PROD IN E 0010 E 1110
RESULT TO L AND M, Hle L LA AND DECR EXP A LIL L WSsEILSA
SET LS FN REG TO BY 1e RESULTS TO R LO9SGd | ey Q=i LS3LILS B
10 (FL PT REGS)e L AND HO FL PT B EdWR S IA+0/29A
BR ON NORMALIZATION REG PER Je B W»MMB C E»547
NEEDED. BR ON CARRY (NO L FNeJILSA R I-FETCH
EXP UNDERFLOW) e L LaLS CBmmm %ok ~=CH
C E(13)»WFN
Co=— XX =—CF
XX == 05D0 0X =— 0515 XX === 0333
0100 E 1100 |
A RHLIR A LaL A HIR
D CSTATSADDER |=—( —) 100549 | sk | e ——() "7310———555
L WSeE3LSA | L FNeJUQ13LSA (OX)
L LSaLILS B EPWR L RILS PROGRAM TRAP
R L.B=0 B WIMDeF |
E2— Xk ==fB L FNeJdLSA ES=— 0X —EE
L LILS |
ADD HO 1x MPCD TO EQm— XX =—ED
PROD IN R
FETCH EXP TO Lo EXP OVERFLOW 10 =—— 0816 01 = OCBS
BR ON LB=0 (EXP E 0010 E 1100
DVERFLOW) o A LaL A LaL
Ommpl LO4S4d |meD) ) LO8SGd | emmmmed
B EaWR B E»WR
B WAMMB B WIMDsF
L FNeJILSA L FNeJILSA
L LaLS L LILS
C E(1359WFN G8m— OX ==GH
Gb—— XX =—GF
OVERFLOW
X0 == 05C8 1X == 051 XX == 05D3 01 = 0815
E 0010 | E 1110
A R3LM A HIR A M—1L L WSeEJLSA -
e e\ L0054 | stommmmmemfy F3SLAdF | A BCLB FIFPSLG |skemmQmmmmt | SHLILS %* O QT110
L FNeudLSA L FNeJQ13LSA D HOT13ADDER S IA+0/23A (00.01.10.11)
LILS | L RILS L FNeJ?LSA C E»S47 I-FETCH
C E(23)3LSFN l [ L LILS R I-FETCH
R UNORM JG XX =D R §7 {CAR; Jom— 2ok m——JF
J3— *X =—JC UG — Aok =—JE EXCPNQIA (30)3A
1500 (T{8=11)=0}3A SHIFT L0 PROD IN SAVE CAR FROM 1 EXCPNQ(IA(30)REF)?B
COMBINE EXP IN L 4 TO Re STORE BLOCK CAR FROM 8 FIRST WD OF I FETCH
WITH NORMAL SIGN R TO L0 FL PT REG :
(STAT 4) AND FRAC PER Je SHIFT HO PROD IN
IN R TO L _AND Mo M L4 AND DECR EXPe
STORE L TO HO FL RESULT 7O L AND
PT REG PER Je FL PT REG PER Je
SET LS FN REG BR ON CARRY (NO
TD (10) FOR FL PT EXP UNDERFLOW) ¢
BR ON NORM NEEDED
OX =—= 519 11 =— 0817 XX e O5A4
et 0010 E 0001
A HIR A LoL B PSW43U MMB»V
el FNOJRLIILSA  |oem 0 A LOeSGd |sdommleeeB 29W e QG4 0 GG E
L RIS B E3WR C S47qE (XX)
| B W»MMB TEST MASK
R §7 1 L. FNeJSLSA
| L LILS N7~ XX NG
NG %*1 C E(13)»WFN
SUPPRESS MEMORY NE=— XX el STORE 2EROS TO LO
IF OFF BNDS ZERD TO L AND HO FL PT REG PER Jle
AND REFETCH FL PT REG PER Je AND PSW MASK WITH
ExcmnIMBo SET MVR FN REGs TEST BIT IN Me
EXCPMQ(IA(SO).REF)-)B YO 10 (FL PT)e GO 7O SINGLE FL PT
LO PROD TO R AND EMIT UNDERFLOW MULTIPLY PROGRAM FOR
FL PT REG PER U1 CODE TD Me UNDERFL.OW INTERRUPT e
START I FETCH
| 258060, 09/29/67 | MACH POSOFP ' DATL  12/29/%) S4EET 1 QG824
25843(‘ 12/21/67 | NAME LOG 662 VERSION
- MUDE VAN AL
PeNe 5449075 FP LONG MULTIPLYsMDReMD

IBM CORPe sSDD

END ROUTINE =POSTNORM



XX = 0529 XX = 052B XX == 052D XX = 052F XX = 0531 XX =—— 0533 XX = 0535
E 1100 E 1000 E 1001 E 1101 E 0001 E 0000 ) E 1011
A L3H A oL A RIR A HHH A RHIL A HIL A 03R
QGBO0 ] ¢ NF Evmemmsmememeriz| . WS ¢EPLSA X SL19Q | sicmmmee—p SL]1 | BCO SL19Q | dememmee——pi Q?SL1 |se=emmee—=f BCO Ygmenee| WS ¢ ESL.SA s QGB0.
(XX) L LaLS L WSeEILSA L WSeE3LSA L WSeELSA B EdWL B MMBaV L RILS (OXe1X)
GENERATE | L LaLS L RIS L LSILILS B WLIG!L B VW | MULTIPLY LOOP
MULTIPLES | C E(13)3WFN | C E(23)9LSFN | | D CSTATSADDER B WHMDeF R YSGNS
El=— XX =——EA E2=— XX ==EB E3em XX ==EC EQe— XX ~==ED L WS23LSA D MB-1 E e %X G
SAVE CAR FROM 0 L LILS L WS19LSA LSGNYRSGN»A
XFER LO 1X MPCD SHIFT LO 1X MPCD SHIFT HO 1X MPCD ADD LO 1X MPCD TO ES=— XX w—=EE L LaLS 2EROS TO R (HO
FROM L TO He L1 TO L (LO 2X MPCD) L1 TO R (HO 2X MPCD) 2X MPCD AND SHIFT ADD HO 1X MPCD TO C E»S03 PRODUCT) o

STORE L TO wS12

STORE L TO WS8e

STORE R TO WSS9,
SET LOCAL STORE
FN REG TO 01

FOR WORKING STORE

L1 TO DOUBLEe PUT
LO 6X MPCD IN He
FETCH HO 1X MPCD
TO Le

2X MPCD AND SHIFT
L1l TO DOUBLEes PUT
HO 6X MPCD IN Le
STORE L _TO ws2
SET G1 TO 1.

EGm— XX =—EF
SAVE CAR FROM 0

XFER LO 6X MPCD TO
Le L TO WS1e

TN OFF CARRY STAT
XFER 1ST MPLR BYTE

STORE_ZEROS 1O
WS11 TO BE USED
AS HD MPCD FACTOR
FOR MPLR DIGITS
REQUIRING SHIFT
DNLYe BR ON EOR
OF Le R SIGN STATS

KOO

IN M BYTE 3 TO MD
AND Fe DECR MBe
STATS 0~3 TO ZERO

-

258060 09/29/67 | MACH 2050FP DATE 12/29/67 SHEET 1 GGSOS
258430 12/21/767 | NAME L0G 662 VERSION
- MODE MANUAL .
. PeNe- - 5448076 PP LONG MULYIPLYMDRMD
- _IBM CORPs  SDD N GENERATE MCD ML TIPLES 3



.

Y-S YY)

IE

PROGRAM NOTES 00 = OE38 XX === OEBA 00 = OE3C 11 = QE3F OX ~— 0E98 XX e~ OEB XX o= OEBF X0 = OEBE
TEST FOR DVR GTR E 1011 E 0100 E 0000 E 0001 E 1011 E 1011 i E 1111 E | ¢
THAN_DVD IF NDT' A R=L9RO A R$64CHRO A =13R0 | A M=_>T A 0O A R=LST A RIR )
SHIFT =—sXA BC 13FPSRGIF |- ———=A BC1B e DCO (- S47QF e A BCO ey B WIMMB ol BCO e ) QPSLl |e
SET LP=3 FOR EXP L WSeEdLSA B WLOMD D HOT19ADDER D HOT13ADDER D MB41 * D CSTATSADDER D MD+1
ADJUSTMENT AT END L LILS pemeee{_ WS §EILSA C E(13)9WFN % r———_ WSeEILSA i WSeEILSA L WSeE3LSA
' XX =—=AB lé 2:"5 E A4 XX ==AD AS 01 ==AE 'I' LSS lé 203 E R LSS R
— — . — — — - 0 : A —
WS 11 = HO DVR SAVE CAR FROM 1 R CSTAT (CAR) $19ADDER AG=— XX ==AF —AG ABem xic—A A= *X Al
WS 15 = LO DVR BLOCK CAR FROM 8 | A3 sk ==C CARRY (0)#51 SAVE CAR FROM O ZE'RUS Tcr L EXP. " SAVE CAR FROM 0 " DVDSDVR
DVR = DIVISOR NO UNDERFLOW SAVE CAR FROM 1 DEC ADD CORRNsL EXP OVERFLOW SIGNS ALIKEe 2EROS TO BYTE O SUBTRACT HO DVR SHIFT HO DVD LEFT 1
DVD = DIVIDEND SUBTRACT DVR EXP BLOCK CAR FROM 8 TN OFF SIGN STAT 4 OF Me INCR MBe FROM DVD IN Re TO Re INCR MD TO
-EXP = EXPONENT FROM DVD EXPe ADD EXCESS 64 TO EXP UNDERFLOWe SUBTRACT LO DVR TN R/L STAT 3 TO FETCH LO DVR TO L
RESULT TO R EXPs EXP IN Re R TO WS4 TN DN UFLO STAT1 FROM DVD, FETCH LEFT (ON)e STORE BR ON CARRY (DVR
STORE HO DVR IN L SET MD=0 FOR CONST ZEROS TO R EXPe HO DVR TO Le HO DVR IN LT OR EQ DVD)e
TO WS1le MVR FN TO CROSS WS1ile
0 I
) .
|10 === 03BA 11 = OE3B 00 == OE40 L 01 — OE3D XX === OEBD 1X == OE9A XX == OE2E xx — 0509 XX == OEC3
QG801 ¢ JAE==—rmememeegisE ' 001 1 E 101} e E 0000 0000 bt 1111 E 1011 € 1000 E 100 E 1011
(10) A RIL A R=L3R0O A 09RO A 09RO A M3H A M=L3T A H=LdH
PRE=~NORM D 03LB —-()--A BC 1-)FPSR4<)F A DCO O~-A DCO N\ SL19Q | BCO - O~——A BCO  SL19Q |
L WSeEILSA L WSeEILSA | | D 0» D HOT1$ADDER B MDsFaU
QGBO1 ¢ EGE =t LSIRILS L LaLS C E(13)3WFN P C E(13)9WFN (=i WSsEILSA L WSeEILSA C Sa70E C S47 E B 29WR
(10) C S47e4E | L LSALILS LSHLILS | | B WG
PRE=NORM R S6 S5 e XX =—=EB E3mm XX ==EC EG=— XX ==ED R V¥SGNS E7=— XX =—EG EQwmm XX =——EH D HOT1ADDER
El=— s emEA SAVE CAR FROM 1 S19ADDER S19ADDER ESm—— #X E6== XX =—FF L WSeEILSA
- XFER HO DVR IN R BLOCK CAR FROM 8 CARRY (0)9S1 CARRY (0)951 LSGNYRSGNYA SAVE CAR FROM 0 L LSILILS
TO Le FETCH HO DVD DVR_AND DVD UFLO DEC ADD CORRNSL DEC ADD CORRNsL SHIFT LO DVD IN M SIGNS UNL IKE EQm— 00 ==f1
TO Re SET LB=0, SUBTRACT DVR EXP L1 TO H AND Qe TN ON SIGN STAT 4 SAVE CAR FROM 0
BR ON DVD UFLO FROM DVD EXPe 2EROS TO R EXP, 2EROS TO R EXP. FETCH LO DVR TO L SUBTRACT LD DVR ENTER DIVIDE LOOP
(STAT 6) AND DVR RESULT TD R EXPe TN OFF STAT 1 FOR TN OFF UFLO STAT1 SET MB=0s BR ON FROM DVD IN SUBTRACT LO DVR
UFLO (STAT S)e STORE HO DVR IN L NO EXP UNDERFLOWe MVR FN TO CROSS EOR OF L AND R FETCH HO DVR ToL FROM DVD AND SHIFT
- TO wWS1ie MVR FN REG TO IGN STATSe L1 TO H AND Qo
CROSS~GATE. FETCH HD DVR Yo L
SET G1=G2=1 FROM
MDo
. 0
0] =~ 0E39 XX == OEBB 01 = OE41 10 = OE3E X1 = OES8F XX == OEC6 X1 == OE9F XX === OEC?7
E 1011 E 0100 E 0001 E 0000 E 1111 E éﬁl E 1011 E 1111
A R=L3RO A R$64CIRO | A 09RO A Lol A ;R A HHLHH A RHLIR
O=—A BC 19FPSRG¥F |#k==——=A BC1B Bl S470E A DCO -0 SLAIF %= A QISLI=F | st BCO  SL1PQ | siemmmmmmeey Q9 SLy=F | %0 9
L WSeESLSA B HL-)MD | D 3»LB D CSTAT?ADDER L WSeESLSA D CSTAT?ADDER (X0eX1)
. L LaLS L WSeEILSA ~— C E(13)}>WFN L WSeEILSA 1 WSEISA L LSS L WSeEMSA
| L RILS | | L LILS L LS3LILS | L LSS
J1— XX ~—=JA R BQ(A=1)4B J3e— 01 —==JC SO XX ==JD JEm— XX ——JF R (200) N XX =—JH R (200)
SAVE CAR FROM 1 R CSTAT (CAR) S19ADDER J7— Xt )G SAVE CAR FROM O JG— Xok =1
BLOCK CAR FROM 8 2w dolt === JB CARRY(0)3S DVR EQ OR LT DVD ADD LO DVR AND DVD
DVR UNDERFLOW SAVE CAR FROM 1 EXP OVERFLOW DEC ADD CURRN«;L SHIFT LO DVR L4 ADD HO DVR AND DVD SHIFT L1 TO He,. Qe ADD HO DVR AND DVD
SUBTRACT DVR EXP BLOCK CAR FROM 8 TO L AND Fe SHIFT L1 TO Re FETCH HO DVR TO L SHIFT L1 TO Re
FROM DVD EXPe ADD EXCESS 64 TO TN OFF UFLD STAT1 L TO WS15, ENTER Qe SPILL TO F ENTER Qe SPILL TO
RESULTS TO R EXPe EXP IN Re R TO WS4 ZEROS TO R EXPe SET LB=3 FOR BR ON SUM BIT 0=0 Fe
STORE HO DVR IN L SE‘I’ MD=0 FOR CONST MVR FN REG TO FRACTION SHIFT, FETCH LO DVR TO L
TO WS1le ! CROSS=GATEe BR ON SUM BIT 0=0
QG902 ¢EHE
(00)
10 = OE3A XX == OEBC 11 == OE43 10 w— 0E46 00 == OE4C X1 == OE9D XX ‘= OECO XX == OEC1 XX === OEC2
. E 1011 E 0100 E 0001 =l E 0000 WeE 1111 E 1011 b——f 1011 E 1011 E 1111
A R=LIR A REGACIRO | A 1+Ro A R4HLIR A HH_H A R3R A LIL D MDH1
b——pa BC I*FPSRQOF Hwemmeef, BC1B beeeeC  S47QE A DCO A QIS| 3=F |dmm(pwm—p BCO  SL13Q |3 A QISLL | semmmfrmmempl FISLAIF | st WS ¢ EILSA s
L WSeEdLSA B W_3MD D HOT13ADDER D CSTAT»ADDER L WSeEILSA L WSEILSA L WSeEILSA L LSHLILS
li LaLS L WSeE3LSA S -—-—-c' E(13)9WFN aeq_L \CS;E:tgA % LSS % LSS L LS
L RIS
Nl=— XX e~=fA R BR(A=0)B N3 01 ==NC D R (200) NG= XX =—lF N7— XX =G N8 XX e—iVH NG— XX e==NI
SAVE CAR FROM 1 R CSTAT (CAR) EXP QVERFLOWe 19UFLO STAT1(DCO) NS X ~=E SAVE CAR FROM 0
BLOCK CAR FROM 8 N2=— dok ==i\B LIKE ABOVE TO R EXP ADD HO DVR AND DVD | ADD LO DVR AND DVD SHIFT HO DVD (.1 SHIFT HO DVR L& FETCH LO DVR TO L
DVD UNDERFLOW SAVE CAR FROM 1 SET MVR FN T0 SHIFT L1 TO Re SHIFT L1 TO He Qe 70 Re ENTER Qe 70 Le ENTER Qe INCR MD TO 1.
SUBTRACT DVR EXP BLOCK CAR FROM 8 CROSS ENTER Q¢SPILL TO F | FETCH HO DVR TO L FETCH HO DVR TO L FETCH HO DVR TO L
FROM DVD EXPe ADD EXCESS 64 TOD -() |FETCH LO DVR TO L
RESULT TO R EXPe EXPONENT IN Re | BR ON SUM BIT 0=0
G902 ¢ADF » STORE HO DVR IN L R TO WS4e 0 0 0
(00) TO WS1ie SET MD=0 FOR CONST
19UFLO STAT1(DCO) 03UFLO STAT (DCO) SUBTRACT HO DVR SUBTRACY LO DVR SUBTRACT HO DVR SUBTRACT LO DVR SUBTRACT HO DVR
2ERDS TO R EXP 2ERDS TO R FROM DVDe SHIFT FROM DVDe SHIFT (1 FROM DVDe SHIFT L1 FROM DVDe SHIFT L1 FROM DVDe SHIFT L1
SET MVR FN TO SET MVR FN To L1 TO Re ENTER Q@ | TO He Qe TO Re ENTER Qo 70 He Qe T0 Re ENTER Qo
CROSS CROSS SPILL TO F FETCH HO DVR TO L SPILL TO Foe FETCH HDO DVR TO L SPILL TO Fe
QG902 ECF . «FETCH LO DVR TO L FETCH LO DVR 7O L FETCH L0 DVR TO L
(00), - it BR ON SuM BIT0=0 SAVE CAR FROM 0 BR ON SuUM BIT 0=0 SAVE CAR FROM 0 BR ON SUM BIT 0=0
i 0] === OE4S 11 == OE47 l 00 -~ OE48 X0 = OESC XX == OEC4 X0 == OE9E XX == OECS
QG902 e ACF o eemf 0000 £ 0000 1111 E 1011 E 1111 ———(e—f 1011 E 1111
(00) A =1+RO A 02RO A R-L3IR A He{dH A R=L?R A H={ 3H A R=l 3R
A DCO ——d A DCO b QISLP=F |ovmeeJememA BCO  SLLIPQ | dccomommemf QISL I=F A BCO SL1»Q QISL d=F | =
- D HOT19ADDER | D CSTAT?ADDER D HOT1+ADDER D CSTAT3ADDER D HOT13ADDER D CSTATHADDER :
E(13)5WFN .C E(13)9WFN L WSeE3LSA L WSeE3.SA : L. WSeELSA L WSeEdLSA L WSEd SA -
- | L LSS L LSS i L LS3LALS L LSS L LSS
S XX ==SC [T, - XX w==SD R (200) 56— XX a5 R (200) SBem XX e=SH R (200) R T
. e e e e . S5 WK QR s e . - ! G P e - - - o GO X e
258060 |, 09/29/67 | MACH 20S0FP DATE 12/29/67 SHEET 1 QG900
258427 11713767 | NAME LOG 662 VERSION
. 258430 12721767 | MODE MANUAL
PeNe 5445077 FP LONG DIVIDEs DDR AND DDe
y IBM CORPs - SDD- ExPonEn‘r ARITHe DIVIDE LO(P.



NowvwOPE

QG900 ¢ JTEmmmemme—e{)=w=t¥A BCO
(X04X1)

X0 = 03C0 XX =——— 03C2 90 == 03BC 10 —— 03BE 01 — OE49 XX = 03C3 01 ~— OE4D
E 1011 | E 1111 | E 101. E 1011 E 0010 E 1011 l E 0010
A H=L? | A R={3R l A H=L3H A Hei 3t A MaL L WS4EFLSA A ML
SL12Q |% A Q¥SLI=F |~ ~—=A BCO SL12Q A BC\  SL13Q —B EIWR | Xemmememmemi_ |SILILS =B EPWR | sty ,
D HOT1$ADDER D CSTAT?ADDER | B MDsF3U MMBIV B MDF i) B WR3G2 B WR3G2
L WSeEJLSA L WSeEILSA | B VLIW_ e B W VRIWR |3 L WS13LSA - L WS13LSA
L LSALILS L LSALILS ' B W3MMB B WIMMR - LILS L LILS
Ale— XX =—=AA R S3 (zoo, D HOT14G=1 D HOT19ADDER ASe— XX =—AE A6— 00 —AF A7— XX ==AG
SAVE CAR FROM 0 A2 ~—AB D MB+1 L WSeEILSA -
SUBTRACT LO DVR L WSeE?>.SA L LSS XFER HO QUOT IN M FETCH HO DVR TO L XFER HO QuoT INM
FROM DVDe SHIFT L1 SUBTRACT HO DVR L -Ss9S C SO3esE TO Lo WSle TO L+ WSle
70 H AND Qe FROM DVDe SHIFT Li C 303qE Ag— 00 =—=AD SET G2=2. SET G2=2e
FETCH HO DVR TO L TO Re ENTER Qe R G1<0 G2X0 SAVE CAR FROM 0
SPILL TO Fe AZe— ol —=AC
FETCH LO DVR YO L SAVE CAR FROM 0 LIKE AT LEFT
BR ON R/L STAT 3 0 DVD=_0 DVR Si1 EXCEPT 03STAT3
TO L (ON) AND SUM TO HeGe HO DVRILa 0 QG900 ACF
BIT 0=0. QUOT DIGIT FROM F (00)
TO M BYTE 3 i
13STAT3 LEFT' -0 QG00~ ADF
5 ) (00)
X] == 03C1 XX === 03B9 0: == 03BD 11 =—— O3BF i} = OE4B 1] = OE4F XX == OEDO
E 1011 E 1111 E 1C1i E 10i1 b—f 0100 . E 0100 be—e—f 1011
A HHH A RHIR A Ht_3H A H¥_IH A MIH A MdH L WSeEILSA
L——A BCO SL19Q | A QPSLI=F |~—=0=——A BCO SL13Q i BCO  SL19Q |= — WSWELSA Ao D= WSsEILSA — L LSILILS # -0 QG900 £HE
L WSeESLSA D CSTAT®ADDER B MD¢F3U MMB3V B MDsFsU L LSILILS L LSHLALS (00)
L LSHLILS L WSeE3LSA B VLWL P B 73WL  VRIWR | |
L LSHLILS B WIMMB B WaMMB | |
El=— XX == R S3 (200 D G-1 L WSeELSA ES—— XX =—fE E 7= XX =—EG E8=— 00 =—EH
SAVE CAR FROM 0 E2=— %ok =——EB D MB+1 L LSILILS
ADD LO DVR TO DVDe L WSWEJLSA C S03.-E .0 QUOT IN M TO H LO QUOT IN M TO H FETCH HO DVR TO L
SHIFT L1 TO He Qe ADD HO DVR TQ DVDe L LS?_3LS E4—— 00 -—ED FETCH EXP TG Le FETCH EXP TO Le
FETCH HO DVR TO L SHIFT L1 7O Re € SO3QE SAVE CAR FROM 0
ENTER Qe SPILL TO R G1<0 G240 ADD LO DVR TO DVDe
Fe FETCH LO DVR E3— 20k —=—EC SHIFT L1 TO Hs Qe
TO Le BR ON R/L SAVE CAR FROM 0 QUOT DIGIT IN F
STAT 3 TO & :ON) .0 DVR4DVD S_! TO TO M _F BYTEe R/L
AND SUM BIT 0=0. HeQe HO DVRI_a STAT 3 TOQ RT .UFF;
QUOT DIGIT FROM F
TO M BYTE RIGHT:
END OF DIVIDE LOOP $9STATR (_EFT,
POSTNORMALIZATION + —(} %gg?o---ﬁcs
{ XX === OED1 OX === OE99 10 = OECE 11 === OECF 0: ==- OECD X1 === OECB XX === OEOD XX === OEOE
Lo | | | | | E 1100
L WS19LSA A RIR A ML A RIRO A R_ A MaL A LaL A ML
L LSIRILS St o LO¢SED | tQmmmmmmy FNv-Ql-)..SA | e A BC 19FPSR4>F *—0——‘ st S FN.JQM.SA r~A LO9S43 | B E3WR |
I L FNeJILSA L LoL L FNeo?LSA L Lo L FNeJ3LSA B WMDsF
L RILS s | ——{ RILS | S IA+0/2aA L LaLS L FNoJQl#LSA
R S1 | R AQ(B=1}3A | R §7 tCAR; | i S SM | | L L3LS
Jle— X ——JA R S7 LB=3 | G Aokt ==yD UG — XX =—UE R I-FETCH | B XX ——JH J OX ==JI
J2=— ok ==JB G3=— 01 =JC SAVE CAR FROM 1 T ok =G
FETCH HO QUOT TO R COMBINE EXP IN L SUPPRESS MEMORY B_OCK CAR FROM 8 EMIT OF_0 CODE SUPPRESS MEMORY .
BR ON STAT 1 (EXP WITH HO QUOTIENT IF OFF BNDS DVR WAS SHIFTED L4 00001100 TO MDs F IF OF
UNDERFLOW) o IN Re INSERT NORM AND sREFETCH INCR EXP BY ie GO TO INTERRUPT. AND TREFETCH
SIGN PER STAT 4, EXCPNQIA(30)3A RESULTS TO R AND EXCPNQIA(30)3A
RESULTS TO R AND EXCPNR{IA{30}eREF;3B| HO FL PT REG PER EXCPNQ(IA(SO).REF)»B
HO FL PT REG PER L0 QUOTIENT IN M J REGe BR ON EXP LIKE BLOCK JC
J REGe BR ON LB=3 TO L AND LO FL PT OFLOs
(DVR SHIFTED L4)e REG PER Jtle o Q7310 JIE
START I FETCHe (0X)
PROGRAM TRAP
0 0 QT 1 05=—————JGE
D= , (00¢01¢104¢11)
1X == OE9B X0O === OECA XX == OEOF I-FETCH
| | E 0001
A RIR A ML A R
A L0473 58 | sty Om——==C 03|.SGNS ety | s QGG 0P HE
L. FNeJILSA L FNeJQ1SLSA | (00)
L R3S L3LS C S47QE TEST MASK
C 13RSGNS L LS
R LB=3 N7 XX =—NG & FNeJ3LSA
NS— Xk —NE | O=—
COMBINE EXP IN L EXP UNDERFLOWe N8 00 =—NH
WITH HO QUOT IN R 2EROS TO L AND HO
00 —— OECC INSERY INVERTED FL PT REG PER Je
e SIGN (=STAT 4)e
A ML . RESULTS TO R AND
bl FNeJQLILSA HO FL PT REG PER
L LS l J REGe BR ON LB=3
3 IA+O/2§A - (DVR SHIFTED R4) INCR EXP IN Re
S SM STORE R TO HO FL
R I—FETCH v PT REG PER J REGe
Q3= ok —=QC - BR ON NO EXP UFLU LIKE ABOVE
SAVE CAR FRGM
BL.OCK CAR FROM 8
X1 =~ OEC9 X0 —=— OEC8
b | —
A R2RO A ML
A BC 19FPSR43F | C 09L.SGNS
L FNeJ3LSA { L FNeJQ13LSA
L RIS i LaLS
R (CAR} | -
S6=—_ XH e=SF S7 XX ==SG -
| 258060 * 09/29/67 | MACH 2050FP | DATE 12/29/67 SHEET 1 G602
' 258430 12/21/67 | NAME LOG 662 VERSION
g MODE MANUAL »
l PeNe , 5449078 FP LONG DIVIDEs DBR AND DDe
IBM CORPe SDD - ' DIVIDE LOOPe END ROUTINE.
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élﬂt‘730§gﬂz-e lﬁ (1000XX) SRL.
QJO90 AA|
B=20 (1001xX) SLL
b o
CLEAR F 1 O0wememmmeA A E
| (1010%X) SRA
1 1 QueemmmememA A E
! (1011XX) SLA
l {1100XX) SRDL. .
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R
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onoC R

SECDND LEVEL

N!

ALL SHIFTS ARE DONE B

A

B R

B U*U

B W67 B
D

30 ]

1

iOOOXX — Q722

SR1*Q

Lo XX wf

) TO LB
N RIGHMT 1e

| XX == O7AE
A RR

Wimm— SR1PQ ||

BY O~
1;311' SHIFTS ARE CDUNTED

N LB = 4=BITTE

S_IN G2e

N{4) IS OBTAJ !\ED BY

SHIFTING N

N (IN R) 2

2 BITS

RIGHT«THEN THRU MVR TO G2e

NO 1-BIT SMIFTS
X1 === 0Q7B)

|
A LIR
B RIGU

¥

B VoW
B WeG

|
C3wm 01 ==C

SET N(4) INTO G

N(1) NOT ZERD
X0 s Q7BO

4=BIT SHIFT (0OP

r

l 0] ww= O7A
11%0

1-BIT SHIFT LOOP

| | 00 == 07AC
A Ld A RIR
A SR1Q |dm A SR1PQ | wwenef
B R3% D LB=1
B VidWL & t
B WG 0 LB=0
DL N Ok D
R 0 L.B=0
Nk %
FIRST 1=~BIT SHe
SET N(4)e

OPND NOW IN R

i 255449

A Re

o\ SRGIF
D G=}
L. WSeEMLSA
L LSS
C E»S47
R_GZ2/MB3 LS

—EG

0P BUF

T0 L
SET STATS FOR

J=FETCH OVLAPe
SHIFT 4,

OVERSHIFT ONE
4=BIT

NO VOR% 4-BITS

RIR
Nmnﬂ.su
IM-O/ZOA
R_I~FETCH
JPe ok

EXCPNOIA(30) A

1—-07‘7

|
A
) Fosuor:!tw

EXCPNQ(IA(SO).REFHB

SHIFT

10 CDHPENSATE
FOR _OVERSHIFT
STORE RESWLTY
OVLAP I~FETCH

G2/MB3 BRANCHES WHEN G=0
(N(4)=0) SINCE MB WAS SET TO ZERO
AND DDES NOT ENTER INTO BRANCH

254760 12/21/64

09/20/6%

MACH C20%0

NAME

MODE MANUAL

PeNe 5364770
t IBM CORPs spD :

DATE 10/01/65
Los 902

SHEET
VERSION

SHIFT RIGHT LOGICAL (SRL)

QT110= JGE
£00+01¢10¢11)
I~FETCH

1 QJoso



OB O

001XX e Q726 XX === 08D2
{10031 Xx) A A RIR
SECOND LEVEL A SR1PQ | sommemmf SR19Q | dewmel
I-FETCH : R3;U ? LBl
B W679LB R L.B=0
D OsMB (2w X
Gl XX -G N RIGHT 1
Nti) TO EST FOR
N RIGHT 1. N{1)=0e

NO l-B)I‘TTERS

| 1 w0
A LR

B View,

B WG

C 3w 01
SET N(4) INTO G

L™

FIRST 1=BIT
Q == 08D4

=B R3oU L

1=BIT SHIFT
L.ooP

Q0 e OSD?

SL1%Q

o= 1"-

A7

JospSTp—

o et W ks b

FINISHMEDe
11 = 08D3

EXCPNQIA{30)9A
COMPENSA
RIGHT 4

STORE RESWLT
OVLAP I=FETCH

TECHNIQUE IS TO

OMPENSATES«

SHIFT 4 LO0P

" —

EXCPNQ(IA(30) oREF) B
TING

B ]

01 == 08D
b 1110
A RMR

D 6=1
= WSEM SA

L LSS

C E#547

R G2/MB3 1
N7 %1 =-NG

OP BUF 1O Le
SET STATS FOR
I~FETCH OVL.AP«
SHIFT 4o

SINCE MB WAS SET TO 04
GZ/MB3 BRANCHES ONLY ON
G=0 (IE N{4)mQ)e

12/721/64 i

| 284760
355449 09720765 s

|

N
A SLG*F l-—J
%
|
i

MACH
NAME
MODE

PeNe

IBM CORPe

| DATE 10/01/65
L0G 902

SHEET
VERSION

SHIFT LEFT LOGICAL (SLL)

‘03%10---565
{00901+10411)
I-FETCH

1 QU090 |



QOML O

OLOXX wwm Q72A
aam—————

A RIR

A

QJO11¢AAE

1 -

I=FETCH g RS;U
B We7:B
C L(O)M SGNS
R LtQ)

Eym= nX
SET N(1) TO LB
N RIGHT 1.

ALGEBRAIC RIGHT SHIFTS
PUT 0000 DRR).II.). INTO

TO ENTER THE SAME BIT
AS THE SIGN BIT OF THE
OPERANDs

OPND NEGATIVE

SRIPQ | tsemesenn

OBOoWEIPM
&
n

N RIGHT 1e¢ SEY
ONES FOR FILL

OPND POSITIVE
| OX = o

RIGHT le
O=~0 N(4) TO G2

CLC/OWP>
T~
I

SR13Q | mwweed

FHSRLQ SPILLS TO Q
ENTERS PREACE '
BUT DOES NOT

S
SMIFT Fe

FIRST {=BIT SHIFT
0 e OBAS

RIGHMT 4 LOOP

Aol -G
IF T=0e QO#CR
IF T<0e O13CR
IF oKTe 109CR

NO 1e-BIT NQ MORE }-ﬂIT
SHIFTS SHIFTSeSTORE
RESeTEST N(4)e
X1 oww OBA7 X) swe=e 08AS
| Qs | l
B R3» A LT
B LW D Ga=1 'r
B WRAG2 ! L. FNeMDaL SA
i | C SETCRALG
(K e X1 e D R AQ{B=1)9A |
N(4) TD G2 RO G2=0 |
[l Wl ol E
IF T=04 0O0%CR
IF TC0« O19CR
IF Te 10%CR
STORE RESULTSET
CR IN CASE N(&)
0 IS 2ERQe
TEST N(4)e
RIGHT 1 LOOP
XO e OBA4
FPSR1 PG| owewmend
? LB}
R LB=0 |
Qe Xt QD
RIGHT 1

oy
13

STORE RESWLT
AFTER EACH SHIFT,

FINISHED
. -QJ110
(11)
I~FETCH
| ; MACH C2050 DATE 10/01/68 SHEET 1 QU100 |
234760 12/21/64 | NAME LoG 902 VERSION
255449 09/20/765 | MODE MANUAL
PoNe 3364772 SHIFT RIGMT ALGEBRAIC (SRA) |
| IBM CORP.  SDD o |

- EE



LEFY 1 LOOPe LEFY & LO0OP,
| |
FIRST LEFT 1le |
}OJ.IXX w—— O72E XX weee 088D 00 e~ 0888 X0 e 0BAC XO == OBAE |
QU0 1 ¢ AA Bt E 0001 POSeN] NON~ZERQe | | | } i
(101 3%XX) A ReR A RIR A LPL AL it A Lo i ‘
SECOND LEVEL A SR1PQ | Mwmeeememml SR1Q |dteeem() A FHSL1SF | timmQuomnl FASLL#F |md A -
I-FETCH B R3s B WReF B R33Y D LB i B MD«Foy MB'D
B U D LBw~} B U A | O=g Vi.oWL 7?%WR
B W67+ B C E(1 S}OHFN B WReG2 L.B=0 | B woMMB |
C L{O)PLSGNS R L(O LB=0 D LB=1 E Sewee Xt eeeEE D G2=~i
Lo XX weEA 52-- o ==fB R L.B=0 SPILL YO Fe R
EQwwm X gD ({0 X --EF
N(1) NOW 2ERO,
SET WFN TO ORe X} e OBAD LEFY 4¢ OR OFLO
N-RIGHT"1 A Lor ' INTO BYTE TN
. )
TEST SIGNeN(1)e bomneB hGI;MiIB '#——-—ﬂ
s | '
R G2=0 |
GG X
CLEAR BYTE IN END SHIFTINGs
M FOR OR OF SENSE OFLO
01 0889 OFLO DIGITS. 1 OBAF
— AL o
POSeN1=Oe | | .
B R3s A LaT
v B LW Wonn{) b8 MD o r-wu MMB*V
B WR2G2 l‘! VLAWL  79WR |
R LLSGNS T(O)
S X1 w=JD J G-
OR=D OFLO FROM
MoWITH LAST
FROM FyTHR
MOVER s+ SEN
TSGN FOR OFLD
INTD SIGNe
FORCE CORRECT
IGNe
NEG OPNDS ARE
UMPLMNTDOSNIFTEDQ
AND RECOMPEDTHIS
EASES OFLD SENSING 1] == 086B
NEGeN1 ZEROe I |
8 R530 I
B R3 wwwpewend
B W
B WRG2
D HOT19ADDER
— X1 ==ND
COMPLEMENT ¢
CARRY ONLY IF

QU100eLEE
(11)

NEGeN1 NON=ZERQe

o< >mcuuulb—
- d
<
N

>»m
b}
=8
-2
[«]
<

FOS%IOF SPII.LS TO Fo SMIFTING F
S OFLD BITSe
F INITIALLY ZERO FOR ENTER

MAX NEG NUMBERs

$hA

QAJ1S0eL IE

(O1e11)
SLDA
OVERFLOW TEST

oL

254760
25%449

11 === 0887
E 0001
A =i o
A BCYC =S ]
D HOTLHADDER
L PNoMDI_SA
L LoS
C E{23)#CR
R BQ{A=0I»B ;
R WR=0 €CAR)
LY et ok w-h G
5AVE¢C?R!0) *
RECOMPLEMENTY
STORE RE T
OFLG IF SYORED OFLO
OrR IF SULT I
NOT MAX NEG NUMBER
0} === 0B85 TSGN WAS NEG =~
RFL.OWe
A LoL
+SGN> ﬂ
L FNsMDSLSA
L LS
PO%e FORCE 4 0FLO
. .
SIGNe STORE
RESUL.Te
Q1 == 088)
£ 0010 | O QB 730w GHD
A SGNO (1%)
A SRAMF SET COND REG
D OdM B TEST MASK
ﬂ-(i: E{13)9WFN
G 11
Y SIGN OKe SET UP FOR TEST
OF PGM MASKe
x w3, |
~SGN® | %)
D HOT1+ADDER |
L. FNeMD¥_SA
L LALS
C SETCRALG ’
R WR=0 1 NO OFLO
P L B N ]
IF T=0e¢ QOCR 1] === 0883
IF TLOe O19CR  OwwenimE 1110
IF OLTs 109CR L HSQE’LSA
NEGe RECOMPI ¢ i, LSO PLS a QT110 oL HE
SET CRe STORE s +°/2’ﬁ (00+01010411)
RESULT O=C E»S47 I~FETCH
R I~FETCH
L Bwem Aolx omeni_H
EXCPNQIA(30)9A
EXCPNQU(IA(30) «REF)oB
' 00 ww= 0884
A LT
wol, FNoMDILSA -0
L LALS
€ SETCRALG
R WR=0 1
N7 ww *]
IF T=0Q« QO3CR 0FLLO
IF T<0s O0)19CR
IF Te JOPCR
J.O - 0882
POSe STORE E 0010 |
RESULT» A SGNaM |
1] OO MB
“'C' E(13)»WFN =
QB 1) ==QM
MACH C2050 | DATE 10/01/6% SHEET 1 Quiio
2/21/764 | NAME { LOG 302 VERSION
9/20/6% MODE MANLUIAL,
PeNe S364773 SMIFT LEFT ALGEBRAIC (SLA)

IBM CORPe  SDD



ON-=C 0

NO 1-BIT SHIFTS

X1 e 08B

MMBY
VRIWR{ %

L

WRG2

A X1 ==AC
N(4) 70 G2

4=BIT SHIFT .00P

SPECN OKe N4 NONeZERD
11 == 088F | 10 e 089
A MM B A ROR
pre—p SR1PQ | sswee| FOSRAHF
D kb-l L FNo
L. FNeMDO1LSA LS
L. LSORM.S
R : LB=0 E7 X1 =f
ERwen X& STORE SHIFTED
HO RESULTe
SHIFT LD
LO FROM LS TO R | X1 o= 0OBB3
A Lo
SRGF |% 0
D G2=1
o], ;'ﬂ.thQIOLS! TEST Nt&)
R AQ(B=0)9A
RO Ge=0
FIRST 1=BIT G5 Xo
SHIFT. = HO SHIFT LO STORE LO RESULT FINISHED
%100)0( — (732 X0 =w=== 08B0 XX e 0894 IN CASE NO MORE
| 4=~BIT SHIFTS,
A RM A RIR HO WAS $
GJO01 1 0 AAE semwmmmmmsmmnnsmmtit A SR19Q | sgem{] SR1+Q Q*SR12Q==0 ON PREV CVYe . "QJ1 30w GEE
{ 1100X%X) B R332 B MMBH D LBl SHIFT HO 44 [{:}§
B UsW B VROWR et | I~FETCH
I~-FETCH B We7». B B WR#G2 R LB=0 |
D 3B L. FNeMD3_SA l S Xk wmen D
R BR{A=1)+B L LIS SHIFT L0 }
R MD3I=0 XX ey ENTER BIT FROM N{(1) STILL NON=2ERO
o oo do weJR N(4) TO G2 Q THAY SPILLED SHIFT MO
N{1l) TO LB FIRST SHIFT WO OFF s TEST XO === 0882
N RIGHMT } 1o NO ENTERe COUNT DOWN N(1) |
TO @ A Lo
1’@ o————
L. FNeMDIL SA
l‘. LS
X ol £
SHIFT MO 1e
STORE SHIFTED
ODD REG ADDR HO AS RESWLT
w——— IF N(a) ZEROe
ez 01310 EswR { SHIFT ONE LOO0OP :
QJ130+EAE wyB WOMDoF | oo
{00) |
SL.DL
SPECIFICATION
VIOLATION N2 e OX =B
SPECN TRAP
CODE &
DOUBLE SHIFTe
USE QeF TO COUPLE
REGISTERSe
USE L FOR HO
FOR L
N Q31 OrmmeemeNBE
{0X?}
PROGRAM TRAP
' MACH C2050 DATE 10/01/6% SHEET 1 QU120
254760 12721764 NAME L.0G 902 VERSION
285449 09/20/65 | MODE MANUAL,
PeNe 5364774

| SHIFT RIGHT DOUBLE L.OGICAL ’
i IBM CORPe  SDD {SRDL) ‘
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©

0ODD REG ADDR= SPECN VIOLATION

GJJ. 20—-==-==-=E AE

(00
SPECI'ICATIDN
VIOLAT
101XX === 0736 SHIFT 1 LOOP
(1101XX)
SECOND LEVEL A SR19Q |¥==( TEST SPECN
I-FETCH a RSHU
B W&73_B
D 3»MB
R MD3=0
E Lowm %0 w=ER L0 LEFT }
SPECN OK FIRST TIME
N(1) TO LB 10 === 0BBE X0 == 08B4 X1 == 0893 X0 === 08B6
N RIGHT 1 | | ot | |
A M A RIR | AL | A R*R I
SR19Q | deman(Jemmmmf SL14Q | shwmmmemmt QP SL1PF | stmemumeme SL19Q |eweend
D LB= B MMBaV D LBl L FNaMDQ1MLSA
L FNOMDQI’LSA B VRIWR| | RS
L LS | B WR¥G2 l R L B=0
L L. FNeMDQ1L.SA Gl ] GG X} wGE
62-" X# -""G L RS SHIFT HO+ENTER SHIFT LO 1»
Gl X1 ==G WO BIT OF LO STDRING SHIFTED
SHIFT LOe FROM Q LD A8 TENTATIVE
STORE SHIFTED RESULT
LO AS TENTATIV
RESWLT
QJ120eGEE:
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NO SHIFT 1
X1 == Q8BS X} w== 0BB? 01 wwe= 089
t ] ] | | it 1110
A LT A R#R | L. WSeESLSA i
hoomereres B MMBaV | %: Qe SLAIF | (), L LSS | e QT110 wNGE
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B WR»G2 | L FNeMDI_SA | ‘ C E»547 l I=F
| | L LALS | R I=FETCH
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N(4) TO G2e N S O wmef\(E | EXCPNQIA{30)2A
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TENTe RESULT l b 00 ew= 0890
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FRSLASF | ey
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LO INR PREV LO AS SECTIDN SHIFTS ONE
HO IN L TENT RESULTe PORTION WHILST
STORING THE OTHERe
THUSe ON TERMINATIONs
AN OVERSHIFTED LO
4=~BIT LOOP I8 FORMED BUT NOT
STOREDe
: | MACH 2030 DATE 10/01/65 SHEET 1 QU130 |
254760 12/21/64 | NAME .06 902 VERSION
255449 09/20/65 | MODE MANUJAL,
| PaNe 8364775 | SHMIFT LEFT DOUBLE L.OGICAL
| IBM CORPe  SDD l (SLDL}



OBHELD

kmwum.s- ALGEBRAIC, N(1) NOT ZERO 10 == 0896 LAST LO SHIFT 4 ( Xy == 0889
_LOgINR ‘ A Lo A PR
MUSY FILL (ENTER INTD HD) ) EPSR1PQ | shimem p—h FPSRA | ey
WITH 2EROS IF POSe B MMBaV | L FNeMDQ1dL SA
. B van SHIFT 1 LOOP L RS
B WRG2 =0 |
AZwwm XX ==AC AT i% =~=pAG
HO RIGHT 1 ) Y SHIFT«STORE L0
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Lo EQU ZERGe
XX w—— 0898 X0 === QBBA 10 === 0B9A
| | E 1110 |
A RIR | A Lol i L WSeEILSA |
‘ A QP SR1PQ | e ey FPSR1PQ | wmead W=Dmf, | SIS Yo 0 QT | Qe HE
D LB=y S IA+0/29A (00401010411}
¢ E#S47 I~FETCH
LB-O é | R I=FETCH
Clm Xik ==CD Socmm XX wwCE CBuwm o N
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COUNTSTEST N(1) LO RIGHT 4 EXCPNQ (IA(30) ¢REF)®B
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B WReF B WRHG, B MMBAV
D LB=} Reswemy B VRaWR
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R MD3E=0 LB=0 E S X1 ~=-EC E7 X0 w=EG E QG u
E 2w okt —F MO RIGHT 4 HIFT LO HO 2ERQe TEST EXCPNAIA(30)9A
RESTORE FILL L0 FOR CR ADJ EXCPNaéIAQBO)oREF)OB
DIGIT FROM Mo REVISE
2ERD TO F X1 === 08BB XO === OBBC F SHARED BETWEEN 11 === 0898 10 = PLUS,
TEST SPECN | | b= PILL (MO sn!r'n E 1110 I-FETCH cYl
A LT ] AL AND COUPLE (MO L WSeEdLSA
D Gaw=} A FASRAF | 70 LO)cHENCE O=i. LSHLALS Yoonel)
FN-MMSA B MDJFOU NEED TO SAVE+ C E*847
B LW RESTORE FILL IN |
c SETCRALG B WHMMB M BYTEa R T=0 |
G2=0 D G2} GG Xl m—GH
Gs- X% —-G L FN.MDOLSA BRANCH ON LO
IF T=0. 002CR LL 2EROa OVLAP
IF T<0s 013CR C SETCRALG ALL BUT IAR LD ZEROe
110XX wweee 0737 IF oCTe 109CR R G2m0 FOR !—FETCH cYl X} == OBBF
QU011 ¢ AA Emrmmoommmmmenemetit ORE HDe Gbmm Xk wemGF |
( 1&35%) A RM HO OVER BUS» S IA40/29A
LEVEL A SR1»Q SET CRe IF T=0+009CR SHIFT & LOOP | ——d
L] B R COUNTS TEST N(4) SHIFTs STORE ’ |
B UsW W) SHIFTED HOe |
B W673LB COUNT«TEST N(4) R I~FETCH i
D 3IMB FILL DIGIT TO M SO o b¢
L FNeMDQ13L.SA EXCPNOIA(30)9A
L LSORIS EXCPNQ(TIA(30) ¢ REF)#B
R L(O NO 4-5HIF'rs CR IS OK =
J - AN w—UA m— OBBD ALREADY ZERD
N{1) TO LB A
N RIGHT 1 TO M R?T
L0 TO R beneeed,  FNoMDR1M.SA |2 0
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(HO BIT OF MOe ] |
IN L)e R 3 T=0 |
(- 18wl F
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A MIM
Sommnnfl SR1PQ |0
B EdWR
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D LB=}
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R MD3s0 LEB=0
N2 e wehiB
0ODD REG ADDR
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NEG ENTERe E 0110 |
TEST SPECN' wR |
----B wmn.F g
£ QT3 | O CF
| | | (0X)
QB 0X w=QC PROGRAM TRAP
QJ1500EHE N
{10e11)
SL.DL.
SET COND REG
1 , - | MACH €2050 DATE 10/01/6S SHEET 1 Q40 | -
254760 2/21/66 | NAME LOG . 902 VERSION |
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| IBM CORPe  SDD - {SRDA)



ODD REG ADDR 0X === 08CO
€ 0110
peeB WHIMD o F
PRUG TRAP UITH
CODE & ~SPECN
TO PAGE QT310
111XX e O73E
(1111XX)
SECOND LEVEL A SR1¥Q |0
I-FETCH B R
B U
B W679LB
D 3»MB
L WS1LSA
L LoLS
C L(O)PLSGNS
R MD3=0 1X ww=- 0BC2
Clowm %X w—=CA E 0031
HO TU LS {WS1) A SR1+Q
N(1) TO LB B WRF
N IG HT 1 LBl
SET SIGN L STAT L. FNeMDQ14LSA
TEST L LSS
C E(13)9WFN
R L(O) LB=0
E2u ot el
N(1) TO LB
N RIGHT 1 TO M
LO TO R
BRNCH ON SIGN
(HO BIT OF HOe
IN Lle

NEG NUMBERS ARE
CMPLEMENTED. SHIFTED-
RECOMPLEMENTED TO

SXHFLIFY OFL.O SENSINGe
MNN WILL OFLO IF N NONw2ERD

camL o

-

COMPL LD TO R
HO TO L

| 10 === 0BA2 | KX e 08C
A =R A =L,
B MMBeY D CSTAT®ADDER
VROWR L WS14LSA
G2 L LoLS
D HOTLSADDER AQ e XX
L WS1aLSA SAVE CAR(Q) ¥
L LS*LPLS CAR(1)
AC COMPL HO TO Lo
SAVE CAR FROM 0O STORE IN WS}
NEGATIVE
N{&8) TO G2

A row
o fy

XX o= QB9E

L. WS19LSA
L Lgiﬁﬂ.s {

|
ASwe XX -—AE
LD LEFT 1 TO L
HO FROM NSX TR

SL14Q [

0
HO ==}=BIT LOOP == LD

L0 LEFT 4 IN L
OR PREV HO OFLD

G2=0

C7— * w—(

SET S3 ON HO=Qe
COUNTTEST N(4)
STORE LO AS

TENTe RESULTe

SHIFY 4 LOOP
|
| XO e oac? XX s OBCD
A L I
Owmemend SLAF | sivmmwmmeresen fy FoSLAF
B MDsFeU MMBIV D Ga=~1
B ULAWL 7oWR L FN.MDQI%LSA |
B WaMMB L L2LS
Clwm XX ~w=Cl c {T=0)9S3

POSsHD BIT 0=04

TO R OVER

BUSe
COUNT S TEST N(4)

254760
385449

RECOMPL LO 7O R
HO TO L FROM LS
SENSE BIT 0 OF
RESUL.T

12723764
09/20/65

X1 === 08CS
€ 0001

| MACH
NAME
MODE MANUAL

. 5368777

IBM CORPe  SDD

A =i oL
b\ BCYC  =SGNS
B MMBaY

QB X%
SAVE CAR(O) ¥
C R(l)
BIT O W

FORCE UFLD UM.ESS

RESUL T=MNNe

2080

e e e, s e

|
it S|

QO 01 ==Q
STORE HO

DATE 10/01/6%
L.06 902

SHEET
cV

YO M BYTEs HO LEFT & IN R
00— 0840 | X = osc X0 = o8CS CATCH OFLG TN F g 1q09 — 08%¢
111
Lol sL1sQ : R#R AP ILLOF ALoL SL14a |- A LT
PR W -t NPT —
2 MMBOYV D LB=y l (10)
] VRSWR i BR(ARO)SB ND OFLOe TO COND REG DK
B WReG2 R LBa0 R WR=0  §3 PAGE QJ140 (11)
L WS1oLSA Edee X wwED ESmm XX =wEE HO ZERO¢
L LSPRILS HO LEFT 1+ LO LEFT 1e LO OVER BUSe TEST LO
EZom XX v SHIFT Fo CATCH & USED FOR TEST OFLO FROM
HO TD R FROM WS1 OFLO IN Fe COUPLE MOVER,
LO LEFT 1 COUNTS TEST N(1) S3 ON IF HOmOe
COUNTTEST N(1) FROM HERE ONs CR FIXUP MAY
HO IN ReLO IN L BE NEEDED,
~QT310 ABF
{0X)
PROGRAM TRAP
SHIFTS FINISHED POSSOFLO INTO OVERFLOe
1]
POSs N(1) 2ERO HO SIGNe
of — oeat X1 === 0BC9 X1 = 0BCB 01 === 089D 01 = 0899
| l POSITIVE Lemmf 0010
MMBAY A RIT A RT RIR A SGNOM
VRIWR B MDsFLJ BB MD oF$Ll MMBV | e A +SGNS SRASF | aB?30 JIE
B WReG2 . B UdW B LML 73WR L FNoMDALSA D 0eMB (11)
L WSISLSA - B WOMMB B W RLS C E(13)WFN SET COND REG
L LSSRILS D Gow L FN-MD&LSA i TEST MASK
JBem X1 =JC L FNeMDQLIL SA L ROLS L oL = Jowm 1] ey
HD TO R FRM WS1 C LALS C SETCRALG FORCE 0 INTO MO SETUPS FOR PGM
€ (T=0)453 R BR(A®1)4B STIGN STORE MASK TEST =
R G2=0 R LSGNS T(0) REVISED HOs TO TRAP OR NOT,
e XA wmlE S g e JF X0 m—m 0BC4 X1 = 0BC?
FINAL OR OF OFLO E 0001
TO M BYTE. A =Ll L FNoMDSLSA
MO QVER BUSSET p—f wSGND |l | 3. S »* Q.J110 -_IE
Re STORE O, B MMBaY T o1} CoverFLOw
TEST ORIG sxsm. B VROWR i (11) I-FETCH
Pt [Thaee 1) |
L FNaMDR1 -y
IF T=0y 0OSCR NEGATIVE C RALS STORE HO
IF T<Oe 013CR € E(33)9CR SENSE STORED OFLO
IF 0<Te 10%CR R
11 == O8A3 XX ww—m 08C3 XX === 08CC 11 = 0BSF L 8w XY el M
{ ! I RECOMPL WO TO L
A =LIR A =il A L3R A =LaR STORE L0
eemf BCO #—rD CSTATIADDER | W3MNB i BCO w—() SENSE STORED OFLO
B MMBaY L WS1LSA i G2m1 I D HOT1»ADDER
B VROWR L ROLS L WersLsA | L FNeMDILSA
B WRG2 ] L CSsLals | L LSILALS
D HOT13ADDER N XX =D R I R T(0)
L WS1LSA COMPL HO TO L RSem o ot NPwem Xk ==NG NOT MAX NEG NO
L LSS STORE LO IN WS1 LO'TO L FROW WS SAVE CAR FROM 0

1 Quiso |

SHIFT LEFT DOUBLE ‘ALGEBRAIC
{SLDL)e -



LPSW
0010XX === O70A
lloAAE---———-ﬂ-*A
i -,
SEC&ND LEVEL
I-?ETCH
R PROB 1

CHK DB,
ADDR TO SARe

—— ®

WD ADR

01 e 075 xx — 073 XX w— 0733 XX - Q735
E 0111 €O E 0111 |
D DAL A R+d0 ReA D DL A R¥MeSP
0 D OB BB L B Wosmeensl, WS ¢ EML.SA Aol LI B L QA7 QO wmmemmeen GE
L WSeESLSA B UdW LSHRILS B W
Léks B WePSW B W27+PSW4 BRANCH WITH
C THPSW c EOSCANCTL | | CONTENTS OF L
G XX o ESwwe X w-EE G XX F EVme 10
1(12-15)0Psu LO PSW TO Le L BYTE 0 T0
CONTROL BITS FETCH LO PSWe SW_34=39
PSW HI OR SET BITS 0=7s SET BITS 8w11 (SP)
SET BITS 12-15 RESET IGNURE H27OP5HA TURNS OFF LOAD LIGHT =
STORE IN WS? ERR 1/0 TRIG I IS THE OFFICIAL END
(PSW BACKUP)e {ONLY HAS OF THE IPL. SEQUENCEe
QT3100 JEE Or MEANING FOR
(01 MACHINE CHECK
TRAP SEQUENCE TRAPS|
QU1 00« NGE ° NOT MON MODE
{01) 1} == 0753
;gt RESTART ‘-—-g 0010
B WaMDsF . GTSl' JCE
N PROGRAM TRAP
G OX
PRIV OP TRAP
CODE 2
00 wme 0750 XX wwwe 072D XX o Q72F
| | . E 0111 1 E 0111 1
D Dol | B LLBW A M?RO i
. | | W FememrweneennB | | B Im QK666 {.FE
| | B WeMMB B Usw
| L. WSeEPLSA B WHPSWO | DEAD CYC%E
| L L3RS L WSeEPLSA | THEN I~FETCH
L Qe XX w1 L X o E L RILS
NEW PSW O=7 |, Gomen 1X F
TO M BYTE O SET7INTD PSW

PSN DISPDSITION IS =

STEM MASK (HDW)

a~11 STOR PROT HDW)

12-15 MISC BITS

16~31 LOST =~ GENERATED
oMY FOR

S5M
000Q0XX = Q702
e d

RIReA

R3%L

Uew

WE7e B

O*MB

BQ(A=1)2B

PROB 0

N o LT

SET LB TO BYTE
ADDRe

%

DD DD -

TRAP IDe
- 3 ILC = NOT L

OADED
3 COND REG PGM MASK (HDW)

oonNLPD

40—63 INST ADDR.

{IAR) o

ALSO INTO PSW
BACKUP BITS
Om7e

| :
234760
255033

‘: 255449

2/21/64
Sa/24765

02/
09/20/65 i

[

PSW BITS O=13 ARE
MAINTAINED IN DUPLICATE
IN WS?7 FOR PSw ASSEMBLYs
PSW 32«39 READS TO MOVER
BY PSWadle
W279PSW4 SETS PSW 34~390 (32—33 =ILC~ IS
SET BY THMLJK = I-FETC

TIPSW SETS 12~15 FROM LATCH. WIPSWO SETS Om7e
TaMeSP SETS 8«11 (STOR PROT) «ALSC Me FROM To

ACH C2080 DATE 10/01/68

NAME L0OG 902

MODE MANUAL

PeNe 5364778 LOAD PSW (LPSW)=

IBM CORPe -SDD |

SET SYSTEM MASK (SSM)

1 QJ200 |

-



oYY I -]

QJ011 0 AAE e Qi FN.J:tSA i

(0111XX
SECOND LEVEL
I~FETCH

ADDR IN Re

MD = INDEX (RX)
J = INCR_(R3)
Hi- IT

QA700,NDE

BXH
ox;oxx e 071A
X Ro

L LSHR
C SO3pE

¢

1 XX .
BR ADDR TO M
INCR TO R

BXLE

OLL1XX == O71E
E 0001 |

| XK= o073
A RH.L
JmemB WREF
L FNeJR1dLSA l
LSPRILS
G2mm XX =G
INDEX$INCR TO L
CLEAR F
CRIT TO R

? SO03enE

L, Y XX G-LA
BR ADDR TO M
INCR TO R

STAT 3 ON FOR BXH
OFF FOR BXLEe

BRANCH OCCURS IF UPDATED
INDEX IS {HIGH)(LOW DR =)

COMPARED TO CRITe

NO

OX w=w Q71
E 111

Ao b
EXCPNQIA(30)»
EXCPNQ IA!JO).REF)OB
I FETCH C

1X e 0713

NORMAL e BXLE 00 === 0780
INDEX WAS HIGH L
MR
2oy
R F=0
AG X —p
Qp
OFLO BXHe
X WAS LOWe
11 == 0783
A wor
( p—
F=Q
Eqem WX owf
XX = Q7B2
A R=L>T
BCYC FHSL19F |=mml)
D HOT14ADDE!
L FNoeMDLSA
L LALS
R S3 (CAR)
G 3w L ad
SAVE CAR{O) V¥
COMPARE NEW X
(IN L) WITH
CRIT (IN R)e
SIGN OF RESWULT
TO0 F _(BY SHIFT)
SENSE QFLOe
STORE NEW Xe
OFLO BXLE
X WAS LDw
01 === 078
| 1
A MR !
O S
F=0 I
LA #*X =D
s,
NORMAL, BXH
WAS HIGHe
| 10 v 078?
A MIR |
o

I

|
R F=0 !
Qe X QD

BRANCH ADDRESS
TO R

i LSS

«AN
SeTI09S3 |

]

Q
(00001010011)
I~FETCH

ADR TRAP
BRANCH WITH (R)

NO

1X e 0717
E 1110
L. WSsEdSA

S TA+0/29A

C E»847

R I~FETCH

[N ot ol oy
EXCPNQIA(30) PR

EXCPNQ(IA(30)oREF)$B
1 FETCH CY1

| T —

YES

OX wmem Q715
E 1111
A ROReAN

9

}——-? E®BSaT304S3
|

R Exc |

Q6w X e
NO IV ADR TRAP
BRANCH WITH (R)

{0Xe1X)
BRANCH ON
COUNT

254760
254765
255449

e e e e,

|
12/21/64

01/13/65
09/20/68

PeNe
(4

MACH
NAME
MODE

BM CORPe

2050

MANUAL
8364780
L))

wee()e QT 1 20wt FE

)
BRANCH I=FETCH

EXCEPTION
DATE 10/01/65 SHEET 1 QJ600 I
L0OG 302 VERSION
BRANCH ON INDEX (BXHeBXLE) I



R NI E 0
: A RIR9A
Q01 1 ol CE eeememsemaemmenen (33 B R3U vy
40010)00 B UOV
{0100XX) B W
. louoxX) ¢ EUS)ONFN
({0111 . LY X w—fl
SEC! BND LEVEL
I-FETCH -
- ADDR IS IN Re
I OPND IN M BYTE 1
LB IS 1e 01
0110XX = 091A XX = 0924
€ 0001 E 0000
A RORsA D DL
O=-B R3+y () -C E¥BS 0w
B UsW
B W679MB
C E({13)»WFN
Elmw XX =g A S XX ol
STORAGE OPND TO L
RESET BYTE STATS
X1
0111XX == Q9)E
E 0011
A RIReA
()-g RS’U
B H67~)MB
C E(IS)OWN
XX we=h
SET WFN FDR OP
T MB FROM ADDR
START MEM CY
GE1 00 ¢ GBE wmmmurmnny RESET BYTE STATS
STORE CHAR
?55?50655 | .
STORE HALFWORD l
QJA00eNFE: O
—A!XX)
AD DIRECY
MVI
001 0XX === O090A XX wwem 091C XX v
E 0000 | | y i | 092
A RA | B M_BaV A MaD%BS |
B RIDL) . I*—-——-—-B VoW L |
B LW B WHMMB ‘l I
B W67>MB C 19BSHMB I
C E3BS | ] ‘ |
QL XX =——QA Q2o XX ==QB Q3w 1X ~=QC

NN XD

0100XX == 0912
001

SET MB FROM ADDR
RESET BYTE STATS
START STORE CYCLE

BYTE FROM M(1) TO
M(X)o TURN ON BS

FOR X BYTE FOR
STORE

' XX o 0928 XX o 092

A RPA MD%BS

B LMBY MLBAY | sl Ypwun
B 2w

B WeMMB

G _19BSeMB R W=0

E XX wm=E| RX =—EF
LOGIC OP ON M M TD SDR =

BYTE 1 AND L STORE PER_BSe
BYTE XoTRESU.T BRANCH ON 2ERC

M B
TURN_ON BYTE STAT
FOR BYTE X

START STORE 94

NONZERO

OX e Q91D
0001
E(23)%CR

Lol
o

M TO SDRe
STORE PER BYTE
STATSs

: M
284760 12721764 | NAME
255449 09/20/65 { MODE

P
IBM CORPe

I DATE 10/01/65 SHEET
LOG 902 VERSION

SI MOVE AND LOGICAL OPS
MVI NI OI XIe

QT 100=wrmmwmeQCE
{1X)
I-FETCH

1 GK222 }



Souwx®D

001l1XX === 90OE XX === 904 XX w== 903 XX wm== 907
E 0000
A ROA

——— —

|
| |
AJCi1 i CEmmmmmme et R39Y | { i | 3 -QT100 "JDE
{0011XX) B U ] | | C DCREBS (1X)
I=FETCH C E#BS 1 1 i .
Ji=— XX —) NP XX =y X XX =—C JG— 1X ==yp
T{8=3}1) TO SAR SET COND REG FOR ONES TO STORAGE
TEST AND SET
R(24=~31) TO U INSTRUCTION FINISH
! 255096 03/02/63 | MACH C20%0 DATE 10/01/65 SHEET 1 @300 |
255449 09720763 | NAME LOG 902 VERSION r
MODE MANUAL ‘
|

|
N PeNe 5304909 | ‘TEST AND SET
| | IBM CORPe  SDD |



LRAXO

ALL TESTED BITS 1X = 0923
ZERQOe E 0000
S IAH0/2 A
C El 3HCR Wi
R I=FETCH | _
A7 sk —p
EXCPNQIA{3Q)3A
EXCPNQ(IA(30)eREF)?B
™ NOT ALL ZERD NOT ALL ONEe OVLAP I~FETCH
MIXEDe CYle
OOI.XX - 0906 XX ww— 093 XX - Q94 XX w094 OX wwem QG2 OX o=em 092
NOH.LCE-—--—-—-O—-‘E 010 E 1110 E 0011 é E 0001
001 XX A RIReA B R3 B MDeFdl) MMBaY B MDoFal MMBIV NOP S IA40/2%
(OLOLXX) B MLEBV | % B Usw Ymmmeen B ?HW L | E( S)OCR o)
SECOND LEVES B W679MB B WoMMB
I=-FETCH B WOMDJF D DM C E(13)»WFN
[ !us)owm L WSeEdSA R w=0 w=0 R I=FETCH
Lo L LSS 8w XX «=ED E S bt B E Gomen X E7eme %ok
ADDR IS IN R I BYTE (MASK) C E»547 AND BYTE¢MASK EXCL. OR BYTE, BRANCH ON EXCPNOIA(30)»A
TINBYTEL OF M s Fo ESwe XX w=EC SET WFN EOR FOR MA SK EXCL ORe EXCPNR{IA(3S0)o4REF)?B
LB IS e SET NFN AND. NEXT TIMEe BRANCH ON AND
START S OPND S OPND TO Me EQU ZERDe
FETCH SET MB FROM
ADDRe
DVLAP STATSETe
OPBUF FETCH
FOR I=FETCMe
ALl TESTED BITS
ONE
1X o 092"
€ 0011
S IA+0/29A
henn(, E(23) 9CR el Jo T110
l {00001010011)
I=FETCH
J P R =G
EXCPNRIA(30)%A
EXCPNQ(IA(30) 4REF)2B
0101XX == 0916 XX w0930 T XX - 0934 XX - 0938 °
E 0000 E 0011 | | ST | |
A ReA A =1M B MDeFaU mmﬁf\\ A MHST l
bewenB RIS Heommmmemere} MBIV | dkmemmemmeeB 234 | TL9ADDER |3 "T!.O(‘r ~QDE
B (oW BV - B wWiMMB ' C SETC G {1X)
B W679MB B WIMDeF ‘ D DAL ‘ : I—FETCH
C E#BS C E(13)9WFN C 19BSMB | |
O%—- XX XX 3 XX w=QC Q4 1X QD
FETCH S OPND ONES TO M (TO S OPND TO IF THBS=0+004CR
RESET BYTE STATS PROPAGATE CARRY) COMPL I BYTE IF T#BS#0 AND
SET MB FROM ADDR I BYTE FRDM M {BY EXCL OR WITH CAR(O)=0¢ O1#CR
TO MDe ONES) TO M BYTE IF THBSx#0 AND
WFN TO EXCL OR SET BYTE STAT, CAR(0)=1+109CR
COMPARE =
S + (~I)
WITH HOTie
. | MACH C2050 DATE 10/01/65 SHEET 1 QKSSS
254760 2721764 | NAME LOG 902 VERSION
255449 9/20/65 | MODE MANUAL

PaNe
IBM CORPe SDD

5364782

SI COMPARE (CLI)
TEST UNDER MASK (TUM)e



CORXD |

1X e Q92F

QABO00EGE () ‘3& FINISHED
X) 88K NOP -
(1X) | e % i
11 ‘ A 1X ==AE
W L R |
(1X) WRD G CoRD
1000XX wmwee 0922 XX e 094C BRANCH ON R} OX = 0929
pekE 0001 E 0011 EQU R3e
A MM A RIRIAW D DL
A SLAIF | 0 D MB41 =i, FNeMDIL SA —
D OsMB C E(13)9WFN LLS
C SO03sE
W.=0
&1-—- XX wemC XX w=CC CBrmm %X wwe=CH
83 OFF FOR LOAD CHECK WORD ADR
START FIRST MEM
YCLE NOT FINISHED
WFN TO OX wwewem 2D XX e 0954
1 TO MBe A L
RHAPRA MDFoll MMBOY
D MD+1 B 7oWL
L FNeMDH SA
GJO%%QLCE——"—-"U . LSS
¢ 0000XX) | R 83
SH30M LeveL COUNT MD UF BY-1  |LS REG 10 La IN'
L]
I~FETCH INCR STORAGE ADDR CASE OF S#UREQ X
BY 4¢START NEXT COMPARE R1sR3
R3 TO LEFT DIGIT CYCLEe (EXCL _OR IN MDVER)
OF M BYTE FOR TERMINATION
FOR COMPARE TEST
STORE
| 1X == 092B
A LD
)—-—1 o——
W.=0
N ] X g
ST™
Q000XX wwewe 0902
E 0001
A MM
) SLASF
D 0O%MB
C': SO3QE
Nyw XX owmi\f
$3 ON FOR STORE
/
W IS ZERO
gexpne— -
FOATING T
! | MACH C2050 DATE 10/01/65 SHEET 1 QK666 |
284760 12721764 | NAME LOG 902 VERSION |
255449 09/20/65 MODE MANUAL
} PeNe 3334783 LOADe STORE MULTIPLE (LMsSTM)

| IBM CORPe

AEE



CONXLO

T G e QO T T OKR e PN L ‘ A w— 0995 98D © 1D mee YBE
E Q190 s 1340 . E 0000 . E 0010 E 001 ) E 0001
A A . . A MO B WRéF A MeT A MIReN B EdWR
Wmen (B L L B N} EPWL, Ywemarmmnl) DM Lo -] MMBY | oo’ E { | 39WFN e g (Jorumen WHCHCTL, -
B UsW ‘B WLIMD C E»503 B VR2WR | D DM
B WHMMB ! C E(23)9.8FN . ' C E#S47 R BR{ALI+B
c E(ZS)’CR | R CANG 0 R 1 Iva
A2w= w=AB AZe XX w=pC AGww= X w=AD A G - XX o Aben W ==AR AP 1% w=AG ABwen 10 e=AH
FETCH CmM ADDR WORD FROM LOC 72 SET STATS 4-"7 T0 NO IV AR TRAP CA(4=7) {29=31)=0 ISSUE START
START CODE (Z2({29=3)#0)Q CA ALL RIGHT
PUT UA IN LO {IV ADj)»A
START I O FETCH Cwi
QT3] Qe EBE
{OX)
PROGRAM TRAP
TEST 1 O PRIV OP TRAP L®UAs =y 00000CHeAse UA
txoxxx e 0936 11 == 0903 00 e 9B
( EoWR | ——f 0010 CA(4=~7)NOT=0 5 32&1-
B WROF Hwwn(JumenB  WIMD ¢ F ) D B WOCHCTL =] R=SPTe CA
H'l DM
C E?S4
R BG(A'I)OB
R PROB ° -3 OX == - 10 ~=EH
Lo ISSUE FOUL ON M=M OPs DA
PUT TEST CODE START
N F FOR WoCHCTL
F=0000 START IO
F=0100 TEST IO
F»0010 HA&T 10
F=1000 TEST CHMAN
F=0000 PROC WITH IRPY
HALT
% X weme 093A 00 ewwme 0900 OX wewe 093 OX == 0935 . 11 == OBF
{ 0010 b 0000 f~E& 0000 E 0011 LelAe =¢ 00000CHeAse UA CA INVALID e 0001
B E*WR A Rl LLBYU A MO B EdWL
B WReF D 34LB Usw St MD o F 2L #wwm ISSUE INST (HALTe TESTe TEST CAN) CA(Z9‘31’NOT.0 B WoCHCTL -0
D O®MB c E(ZS)’CR B WoMMB B VLWL URMWR CA(3=7)NOT=O D DM
| l C E+503 B WACHCTL STATS 4=~7= CPU INST CODE
R PROB L R S4 C E(13)9WFN
J 3 o X - J2 - OX ) J 3o ¥*X =)C WG 10 W 10 =M
PUT HAI.T CODE ISSUE FOUL ON
N F FOR WHCHCTL START
Jr QK701 JDE
(10)
COUNTDOWN
L.OOP
TEST CHAN SEL CHAN LUG OUT
1111XX ww= O93E OX wewee 0939 1x 0933 1X w—— 0937 XX w0996
1000 € 1111 E 010} | E 1001 E 1110 |
B EdWR A R D IAM A EMR13 l B E*WL,
B WRIF e (JremnB  PSWAS D 34LB bl ESCH | tmemememen WL SMD
D O»MB B VLW, URWR S HAMA | C E(23)9LSFN
| B 79PS C E3CH o ' |
R PROB D 3B
1 - KX iR C S47xE L NG v X D NS emee 10 ~\E
PUT TEST CHAN CODE N2 o OX wiiB SET LDG TGR ISSUE PRUC WITH IRPT SET TO ADDR L.SIB
IN F FOR WPCHCTL IAR TO H (O==10) TO R3
READ FROM 84
8491A
PROCEED
WITH IRPT PRIV ﬂ’ TRAP
0} - 018D w0938
QT200 ¢ JAEsmmmmmmsmmmemmek 1 000 | oo O 010 QY4 20wmmmeememsh|CF
01 B WRHF | B (XX)
P“R‘OCEED WITH ? E®S47 l#‘ ? WIMDeF ve—— L.OG=~0UT
' .
' R CHLOG i
30 WX =S A S2emm OX =SB
| 255449 9/20/65 ‘ s MACH C2050 DATE 10/01/6%5 SHEET 1 QK700
254760 2/21/64 NAME 106 902 VERSION
l 254770 1/19/65 | MODE MANUAL ,
235033 02724765 | PaNe 5364784 START I0¢ MALTY I0e TEST IO
| | 258440 IBM CORPe snp TEST CHANe PROC WITM INT

01

067/10/65



-0 XL

COUNTDOWN LDOP

INPETERMINATE
Q0

HALT@TESTETEST CHAN

00 = (340 l - 0944 oo - C9CH
—£ 0001 E 0010 E 111 !
D G-1 | B EJWR L NS!E—)LSA
Oe2C S03e1E =  pe——B WIMMB e O==—. LS3L3ILS % QT110 CEE
| L FNeMDILSA ! | L5 IA40/23A (009014100e11)
R AQ(B=1)3A | L LSILILS ! | oOEsCaY | I~FETCH
R G2/MB3  S3 | | | I~ ETCH
C2=- yx —=CB R BR({A=1)3E | | o den ==CE
DECREMENT COUMT R 84 | EXCT NTA(2C A
C3=— 2t = C | Excr xn('"r.e:&rw,ﬂ
FETCH iRPT BFR TQ L VT FET a4
SET mC=0C000010 i
GR702eADE (e 0 ]
(00ed) 0001l | i !
~OT TIME SUT | { :
|
| (. ! o QK705 DD
| o | [ (XX)
bl [ HER| LOAD 64
1 | Pt
b i [
[ | LOAL €4 il
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