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•- ...-_....OD NO SIGN IN'SCJUlllCI! IYTe \ , _, .. s-•••TOft. J IOURCI? DIGIT ·NOT'• 0 O<X) 

: i!;..j- i j:-
t I.. W:r.'"IA · ,,..... .. ~ =·! , ..... 

RGI/MN 0 
uPDATI? CIP1 AIJR• ~ lllO """'I 
TN °"' STAT ON! PTlllN AJllll I 1 TD 

· t~ STATh RC&-allt MN -"'-4 
'RTO~sz· 

MISSAGI XNSERT:tON 
U. -oDH 

1 fttRU 

l to:a:1sow · · •. -. °""'"'1111111 ·n:~'tti 
• ·I : ' ' ' I WtllMI 

EDXTPAT 0 D HOT1•""1 
.,,,,._ lfllll D Ml/l 

IF ~•l+RSON .R GZ'tMl3 . 0 
XI! NOT SGNtc>HtSGN' · Jt- *O -.J 
V' /tOtLSGN FlLL CHAR TO M 
TEST V MEX VM.UE. STEP. CCIUtlTDS 
tf 20t OO•AI PTRN Alla I 1 TO 
tF 11• 01•AI RCe-31) 
XI' aa. 10.AI 
II' OTHER• U+All 

SOIJRC! IYTE TO MVR 
t.. TH POR ZIRO Tl!ST 
BR 13111 EDIT STATS 

ucCAr~ 
SOURCE DlG:tT 

SOURCE tlXGtT • 0 

.. Sllll 111 --. J 10-0• 
! 1001 
A R+RU 
I MDtF+U · 
I UtW 
I Wt"'I 
D tOThG-1 

~~ 
R GZ/Mll!I 0 ,,,_ 1110 

· FILL CHNI TO fll 
'PTM' ADR I 1 ·TC 
RC """'1) 
STEP·COUNT!RS 

E UU · e 1100 I · .Li SCURCI DIG NOT • 0 

S l..Ll•U ' A R+fl1l!I I W+u 

S:tGNtF~fA?!:! s~~RT SIGN x~1~~olvITe xx coJ ODDI 

· e•wt.. T+Wfll ••-·-·-·-----.. -·-·-- D "'3T1+ADDER ......a-DH ••·-·---·-·-··---------GPaos· , •illlE I WtMMIC!'U L WS2+UA . D LleMl/1 CO«hOhlO'dU 
C WflltlVD · lo. lttLS C ID:tTSGN 8RANCH EJN-o 
C l+LSGNS C soaei•LSGN ; · R GUN! {.1!1•3 ..PTRN fl:t!LI> COMPLeTID OR 
R WLllO RSGNS ' · N7..._ XX -N NB- *lll _.. M Flt..LE1> 
N.._,. *Ill ~LL St'JURCI DIGITS 

· AL Tl!llt EMIT lF !F SGNt 1+f/1$GN lN L USl!D ' 
ASCU l!l:tT ON PTFtN AllR I 1 TO : :tF NOT IGNtOtRSGN 

RCl-llte-THl!N ALL :tF l•OtLSGN 
. ZONE CODE 111111> . R TO wsa 
: SOURCt! DXGlT TO M · :tNDieATI NON-ZIJKI 
·TlJltN Ol\I L SIGN STAT ·SOURCE DlG:tT 

""51XJRCE' DtG:tT • 0 
-SXGN.XN RIGHT 

. POSITION OF 
SOURCE BYTE 

-·' - ' 1 ' - -I, DATE .01+301'68 ' SHUT. 1 'QPIOO I \ 
. LOG .' 621 ~ ' .VPJION .CG~ · 

I ' ,, ly , 

. .IU>lT. J,\' AIVD ,... tlNtlT » ·· · , , 
· , 1..er.1\1'0.u. ·s "-'' ;Dfl.• 40w . .. .· 

' I, ' ' ' ' ' 



,Q 
p 
2 
0 
I 

a~i:::--~D21A.,.. ______________________ _....._.,.. __________________________________________ ...., ____________________________________ -41'204~ ..... ~Acti 
c so:s., e ocx, 

l:s-- XX -"" 

UPDAT! Of'l ADR 
RESET NON-zERO 
STAT h 

rir,9•.q..--""'=-""'-*•t ~.:- DlEl...._.J, MESSAGE tNS!RTlON 

.......,iM IQf Atso> .. 
ft IDITPAt 0 
11- - -e 

1111.~~3 - OD218 
D HDTlt0-1 
D Ml+l 
C 1+LSGNS 
R GZIMB3 0 a- oo-e 

~ =•1=!3:RSGN I' +,o.._SGN 
TIST V HEX YN..U! 

Gl'205•,N--.-..---= .. • 11' 20• OOtAB 
(101 II' 21t 01+AI 

IF 12• lOHI 
II' OTH!fh U•AI 
~ IYTE TO MVR 
L nt l'DR ZERO TEST 

M NOT CHANGl!D 
PTRN ADR I 1 TO 
11(1-31> 
STEP COUNTERS 

SIGlllIFICANCE START 01 ,.... D2f 
-~-lG-I-TOR-SELE--C-T----_ oe: ~~:u T+WR 

I W•l'f'BCET> 
C Wll+IYD 
R M..-0 RSGNS 
J:S- ... -.JC 

ALTER EMIT IF 
ASCJI IIT ON 

ZONE CODE AND 
SOURCE DlGlT TO M 
BRANCH ON-
-DI GIT• 0 
-SIGN_lN_RIGHT POS 

OF SOURCE BYTE 

BRANCH ON M READY TO 11! STORIDt OR 
Pl'Rt4 PUL.D ~l!TED 

u-...... .,._ ................ _. ....... _.._ ........... ...., ....................... ~-------------................ .__ ................. ....,. ..... -. ..... .-..20,_~ ....... --e .. ce * , 00 ....., OD2C_j FORCE I • 0 SINCE A SOURCE DIGIT WAS NOT US!D COOe10) 
DIGIT NOT Ii 0 E 1101 J NO SIGN IN SOURCI IYTEA R+R13 
~--------o HDT1tG=1 D Ml/1 

c S03QE 
R GZ+MJ3 0 
es- *O 

INDICATE DIGIT WAS 
NON-ZERO C Sl > 
PTRN ADR + 1 TO 
R(&-31> 
STEP COUNTERS 

• 10 ...... OD2E 
~GIT • 0 E 1001 j & SIGN IN SOURCE BYTEa =t~G-l 

D Ml+l 
C S03AE 
R GZIMB3 0 
Js- 41() 

PTRN ADR + 1 TO 
R(a-31) 
ST!P COUNTERS 

BRANCH ON-
INDICAT! DIGIT WAS ~TRN FIELD COMPLETED OR M FILLED 
NON-2!1'0 C S1 > ~ SPCE DIGITS IN L USED 

PTRN ADA+ 1 TO o-----------------=-----------------------------=--------------------------aP:20! NE! RC&-311 I coo.01.10.11> 
STEP COUNT!ftS 

u-o-J * DIGIT• 0 
S?GP4 IN SOURCE BYTE I A:ri:s l ---------D HOT1•G-1 PTRN ADR / 1 TO 

! i::"1 I 2~~s 
It GZ/M83 Lhl 
ss- • -se 

I MACH 
\2/264 I NAME 02/2 !5 MOnE 
04/ !5 I PeNe 

- 0912 !i t fSfil ~ORP. 

C?.050 

MANUAL 
5164797 
SDI> 

DATE 10/01+65 
LOG 902 

SHEET 1 QP202 
VERSION 

FDTTe Et>IT AND MARK Cine Ff)M() 
LEFT SOURCE DIGIT• S ON 



10 - OD32 TUfW Ol't' ~ERO STAT• THEN S1'0At! M Ifll NECESSARY M 

1001 ·1----------------------------------------------------------------------------------------------------------GIPZl.,..14-o---aAc» A R+Rll CXX) 
D MOT1•ADDIR 
C EH03 

13- xx ..... 
ill'TRN AM+l TO 1ue-au. ,... OIWs'TATo 
CDllJIT USED>. 
RESIT STAT! 
C~Elt0>1 
TN CIN STAT3 
CAA TO RIGHT>• 

IR ON l'TRN fl'Il!\.D COMl'LETED tJR N flZLLED MESSAGE INSERTION 11 - OD33 · . 
&-o--------~ 0001 .. --------- - = ....... -- .......... - - --- --- u - ------- -= ----···---·------=-· -- =- -= = ftOSu= rnf!CD (00t10) 

mr•JCE-----111.eic, fdt -jODlD I 
I u+W .......0 c: 503.,e 
~ EDll'PAT 0 
Jl- .. 

TEST V HEX VALUE 
IF 20• Oo+AI 
ti' 21' Ol+AI 
IP' 22• !o+AB 
V' OTHl!Re ll+AB 

SllURCE BYTE TO MVR 
fl'OR ZIRO TEST 
IR ON EDIT STATS 

SIGNIFICANCE START 

A R+RU 
I MD•l"+U 
I u+W 
I ~I 
D HOTJ.•G-1 

g=E 
R IZIMU 0 e;,- *° -e 

FILL CHAR TO M 
PTRN ADR I l TO RCl--31> 
STEP COUNTERS 

uU -JD3 ~,._o_I_Gx_r_N_o_T_•_o ___ or:e 01= - ooec 

I Wtllf'llt!T> D LleMB/1 
C liN.SGNS L W$2+LSA 
I ~WL u UR+Wlt ....a ~ :~l!G-1 1 
R WR"O L R+LS J3- •X C 503GEel+LSGN 

ALTER ~I'I' IF R GVMU La-3 

ZONFl~~ :1i Lee ~ ~ERO STAT ~T ~-C!fl-EI!D ~ FILLED 
DIGIT TD M ill'TRN ADR I 1 TD -..,.A .....,,_..""'"' WORD "~QU•"~w 
TURN ON L SIGN STAT R(l-31h THEN R aa.------------------------·-------------.... •zos J!E BR ON DIGIT • o To ws2 I coo,01.10.iu 

STEP COUNTERS 

._ ________ ...,.. 1111 --0 . DJGIT sEl.f!CT 00 - OD] I 
I LLB+U l lX - 0 t 

A R+R13 
I MJ>tF+U 
I u+W ' S:~c~WR.:o:GIT • o_ 4 

R WR-<> 
N3- •x ....,,,, 

ALTER ENtT IF 
ASC%? IIT ON 

ZONE CODE AND SOURCE 
DIGIT TD M 
BR ON DIGIT • 0 

I w+"'41 
D HOTltG-1 
D LBeMl/1 
R GZ/NI! Lh3 
NS- .. -Ne 

FZU. CHAR TO M 
PTRN ADR I 1 TO 

~~MurneR 

I== 
I 

I MACH 
\2/21+64 NAME 
09/2o+6!5 MODE I P.Ne 

hM CMP. 

I DATE 10/01+65 SHEET 1 
t.DG 902 VEASroN 

~DrT. EDIT ANft MAJtK <en. EDMK) 
I R?r,HT SDIJRCE DIGJ1 • S OFF 



VZOO.EEI • 
(XX) I 

: $:ll:=D~l: .... .._ __________ _.ofll MD:;;;; ODl4._ ________ _ 
.. ::, ~!L. 

C E•SO:S -n &:.'i"""'. l roM1+1 
:S- XX -A C Otl.SGNS 

R GZ/Ml3 0 ~ 
l'TltN AD8+1 AS- *O "-"' ~ 
TO RCl-3l>e F1U. ~R TO M 
TN ON STATO TN r:JflF I. SIGN STAT 1R ON l'TRN PllL.D CCJMllUTID CIR M READY TO STtlAED 

"202eACE ~lGlT USED>e 

CXl() l' M~l a-----------------------------------------------------'°"··20ss----AED COOtlO) 

CR+I. TO RXGHn • 

o~---.. ................................. -...... ~~~ ................... -. .............................. ,,,..., ............ - ..... __ .._ __ ,,,,....._..._ ............. ,,._ ..... __, 
W203eACD-o " _J L ~!s•a:_ ~'!:!1!' --e oJi - oo:s1, ___________________________ ..,,.., 
(XX> A ... Rl3 

SIGNIFICANCE START 
DR 

rirr-JCl!-----1111Elll!I dlu -JODlF l DlGlT SS.ECT 

lu+W · ._.. 
c so:s.,e 
R BACAsO)+I 
R EDITPAT 0 
Jl- -TEST Y Hf!X VALUE 
lF 20• OO+AB 
IF Zh Ol+AI 
IP' 12• lO+AI 
lfl OTHER• ll+AB 

SCIURCE BYTE TO MVR 
l'CM ZERO TESTS 
BR ON EDIT STATS 

D HOThG-1 
D M&t1 c SOM 
R GZIMU 0 e,_ 101C> -ec 

NO CHANG! TO PTM 
PTRN ~ I l TO RCl-31> 
STEP CCIUNTERS 

u~l -:loo:ss ._l 
I ~~ UR+WR 
I WWMU!1J 

A WR-0 
J:S- *X 

ALTER EMIT IF 
ASCII IIT ON 

ZONE CODE AND $CJURC! 
DlGlT TO M 
BR Diii DIGIT • 0 

DIGIT NOT • 0 

DlGlT • 0 

OX - OD8D 

I! 0100 I A R+R13 
D HDTh&-1 
D LBtMB/1 
C S030E 
R GZ/M83 L893 
J5- - -.JE 

INDICATE DIGIT WAS 
NON..zl!RO 
PTRN ADR I 1 TD RCe-31> 
STEP CDUNT!RS 

! ~;;: OD81F '"" 
D 1.1,MB/1 

~ GZ/MB3 LS.3 
NS- .. -f.t 

PTRN ADR I 1 TO RCS-31) 
STEP COUN1'1!AS 

......... 

DATE 1o+Ot+65 
LOG 902 

SHEET 
V!RSIDl\I 1 ~, 

1 l!DtT• EDtT AN'O MAM Cl!n. EfMO 
Rtr.HT SOllRCF 'DIGIT• S ON · 



Q 
p 

~ 
!S 

wzoo."8e-----· IOO•lO) 

IPIOl•!CD---o<.1~ 
coo.10> I 

1 
.. 

STDl'E R!GUlAED AND 
SOUftCE l'ETCH RGI> 

11 - OD3F 
Gf'll!03.JB~---ao ! 1000 
coo.01.10.11> I A R-1+A 

0--C S41QE 

QP204.Jl!E---io 
COO•Oh10d1> 

I 
J1- XX -.JA 

PTRN ADR-1 TO SAR 
1UtN ON SOURCE 
REQUIRED STAT 

_,, 

i M+:a:- 008

1
7 

.,.,.. _____ ..._,,_-1 G1(0 

E:S- $)( ....e 
cr:J4PLETID BVTES 
TD SDR 
1R ON PTRN Fl!LD 
COMPLETED 

·-------------------------------------------------------------------------------------------------------.. 2°" tee I (lX) 

NEXT PTRN WD 
AJ)R TD SAR 

NEXT PTRN WD TD M 
IA ON NEXT SDURCI 
WORD REQUIRED 

TU fND MOUTM . 

NEXT SOURCE DXGlT ON LEl'T SIDI! OP IYTEt L SlGN Ofl'f 
I "'* aaa z w w * " w uawJl'IQP200nl JCI 

COO> 

NEXT DIGIT ON LEl'T L stGN ON 

a---------------------------------------IP203~--~JCE cou 

--oe 1+B$111MB 
' oo -:J:::c 1 
! LSGNS 53 
J3- -PATTERN BYTE 

TO MOVER• 
I .... .. . ., "" ..... L S!GN "" 
·----------------------------------CFZo~4----~Jc:I~ BR ON L SIGN 

STAT AND "'k. STAT 01 -JD XO - OMA 
~ = A-Dll ~L 1..., 
A lYA 
u- ><* L7- XX -...tt1 

ClU , 

L SOURCE FETCH RQD UPDATE OP2 ADR 
:tN H, 

01 - 0030 xx - ODBI FETCtf Ofll'1 ADR 
I 1..,..... oE 1000 TO R, L WS1+LSA A H+4+RtAN BR DN tNVALtD 

__ .._ R•LS I --00--------..a OP2 ADA· 
R AQCB•O>+A 
" so 55 

N3- XX -N N4- ** ......, 
Na tV ADR TRAP 

TEMll'ORARILY ADl't Ofl NEXT 
STONE Al>Re Ol'2 WD TO SAR 

11 - OD!B 
E 0101 
I E•WR 

10 - OD!A 

NEXT SOURCE WD TO L PROCess NEXT l'Tl'N 
CHAR r• • 

)()( - 0086 

11 IS*Ml,.,.•v ..j 
R~ 0 I ,._ *O -NH 

L l'TRN f4:R TO MVR I 

0100 FOACI .. 0 JI NEXT 
IN R TD ws1. 8fll ON DIGIT 

USED STAT AND 
INVALID ADA STAT 

w+Ml>.F 
1000 

A l+f4+H 
L WSl+LSA 
L Ls+R+LS c so:s.,e 

X1 - 0081 ~ = LEUI .. STATS ·-·-----------· r:rr,;l!!o2--~N1He: 
I A o+L SOURCE DIGIT MUST BE tN 

....... t THE LIFT DIGn l'Os DI' 
C S47QE _j TH! NEXT BYTE 

QS- ox -se: 
GO TO INVALID 
ADR INTERAl.PT 

R IVA .......... 
LlKE NF 
ALSO TURN OFF 
DtGtT USED STAT Oe 

..... ·- ....... -

I 
07- XX -SG 

TN ON INVALID 
Ol'2 AJJR STAT s. 
ZEROS TD L• 

12+1.1164 
02+2!/65 
09+20/61 

C2050 

TD lNTERIWPT 
RQUTIN! l-----------.w:T310 .,, (OX> 

_J 

LOG .02 VStSION l DATE lo+o1165 SHEET 1 llP201 t 
MANUAL 
9364800 EDIT. fD?T AND MAAIC lfD• EUMK> I 
son I S'TDRF'•PETCH PTlltNeSOURCE . 



Q 
p 

I • 

PETQt flllWC. ADI' 
TO R PROM WSZe 
llA D" DlGU USED 
STAT 0 AND 
INY"'-10 ADR 
STAT !Se 

l FNt.J..._SA . 
LStL+L.5 
01-J 

~ AA(hO>+A 
R LSGNS Sl 
Jl- -

GEN REG PER .J TO 
L REGe BR ON L 
SIGN STAT AND 
ro.i-ZEAO STAT• 

10 - 01)41 l FNe.J+L.SA o--""'· LS+L+L.S 
R AGCPO>+A 
R LSGNS Sl 
Nl- .. -NA 

Lii<! AIOVEe 

GO TO INVALID 
ADP! INT!RfiNf'T 

SOURCE WAS GTR' 
THAN ZERO i ~~.:: :isJ" _eoxr __ = __ .. 

n- X*-E 

2 TO CDND REG 
BR QN EDIT AND MARK 

S0URcE WAS Z!RO 

10 - OD4I E 0000 r E(23)+CR __J 

A 57 l 
.J2- - -.J 

0 TO COM> REG 
BR ON EDIT AND MARI< 

SOURCE WAS LESS 
THllN ZERO 

. 11 - 0D41 
IE 0001 I L....I EC23>•CA 

57 
Na- X. -NB 

1 TD COND REG 
8ft ON EDIT AND MARK 

EDIT AND MARK ' 

XO - .0094 1 ~ l ........ _,,. ______ .... ___ .... _,,._.., ___ ... __ ...... _ ... ___ .......... _ ... _,,._ .... ___ ... ___ ... _,,,.-..... -.... --...... -..... --.... -.... ___ ............... ,,. .. _ ... ___ ... ___ ... _____ .... _,,,. ...... _ .. ___ .... _ .... ___ .... _ ... ___ ... ______ '-lilrrw 
E~ •..-t!! 

!XCPNGfAC30)+A 
EXCPND 1AC!OJeR!Fl+B 

DO NOT CMANG! GAl 
Pfq!PAR! f'OI' SPECIAL 
ENTRY TO I-FETCH 

X1 - OD9!S 1 J.,_ ______ ...,..,.. ______________________ .... ________________________________ .,....-......... ------=-----------~T100 JDD 

R•l+L13 UX> 
L FN•.J+LSA TO I-FETCH I L+LS 

J4- lX 

REDUCE RC&-31) BY 
1 AND STORE RESULT 
TOGETHER WITH ORIGINAL 
GRl(O-?) IN GRl 

L 01M - 00431~·----..... -.. -.... .._ ... ________ ...... - ..... --------.--·-----... ·---· .. ·----..... - ..... __ .... ,.. __________ ..., ___ ... ___ ..,... __ . _____ , .... ------------~'!"----... ·-----... ---GQT310 • SAD 
B EtWR (OX> 
B w+MlhF TO ?NTERRUltT I ROUTTNI! 

s1- OX -SA 

lw/64 0 3/69 
0 . 169 

C2050 

MANUAL 
!15364801 
son 

I DATE lo+ol/6! SHEET .1 QP20~ I 
LOG 902 VERSION 

EDIT• F.DtT AND llltAlllK CF.D. F!*K> I 
SPT COND RF.G. GIN R!G l I 



• , 
• 0 
0 

IND L!VEL't..P~TtH FUNCTION BRANCH 
•POl01IHI O u,_. ____________ ..,..u~··--------------i.ui--------------"-"'4Ul>---------------. 
C0001XJC) 
COOJ.OXJU lOOUlC>U 
OlOOXXJ 
OUOXK) 

C01UXl0 
I'~ l"""ITCH 

MDVI 1'4\JM!RlCS 

nt~~ - 06041 A l.tA 
·~, 
D J+MD 
I.. WS +LSA 
L. U tLS 
c ECSJ+Wl"N c1- xx -c 

ZEROS TO l'_TQ 
INDICATE MOVE T'fPe 
lNSTAUC:TUJN 
3 TO MD TO INDICATE 
INSTR IS NOT f'OVI 
CHARACTEPIS 
SIT flOVefll f'N Al!G 
TO MOVE NUMERICS 
CPI ADR TO SAR 
QP1 ADR TQ L. 

I I I 
UE CCHAtcACTeRs>J 

00~~~~ - 06081 
""'" WR•I' 

D Otl'ID 
I.. WSULSA 
L. L.S •U 
C EC~t•WFN c:z- )()( -c 

ZEROS TQ I' TD 
INDICATE f'OVE INSTR 
0 TO MD TO INDICATE 
MDVI! C~ INSTR 
SIT MOVIR P"N RIG 
~"= ~AiTERS 
OP1 ADR TO L 

I 
I MOVE ZONe$ I 
I gotl~~ ....... 060C

1
.-

A LIA 
8 WR•F 
D 3•MD 
L WSl•L.SA 
I. L.StL.11..S 
C: E t13)•Wl'N · 
~ xx-c 

ZEROS TO F TO 
lNDlCATI MOVE TYPE 
INSTAUCT10N 
3 TO MD TO INDICATE 
INSTR IS NOT fll!OYE 
C"ARACTIAS 
SET MOVIR FN Rt::G 
TO MOVE ZONES 
OP2 ADR TD SAR 
Ol'1 ADR TO L. 

AND I 
01ooxx ...... 061oj 

I I 0010 I W L.iA 
3•MD 

I. WSltLSA 
... LS+l.tl.S I 
C EU3)+WFN 
tit- XX -CD 

3 TO MD TU INDICATE 
NOT MOVE CHAR INSTR 
SET lllVR FN TO AND 
OP2 ADR TO SAR 
Oftl APR TO I. 

I 
I DR011oxx ...... 0611 I 
I I ~~~1 I ... 
..........., 3+MD 1 L WS1•LSA 

L. LS+l.+l.S 
C EU3»+Wl"N 
cs- xx -c 

3 TU MD TU INDICATE 
N01' MC;IVE CHAR INS'l'R 
SET MVR FN TO OR 
OP2 ADR TO SAR 
OPl ADR TU L. 

I ljCl.USlVE OR Le 
1UXX - 061C XX - 0646 
0011 I 0100 I A L+A l . D D+R 
3+MD • - D 3+MJ 

L WSl+L.SA J L WStE+LSA 
L Ls+L•L.$ ~ R .... $ I 
C EU3>•Wf'N 
C,,_ XX 7- XX -CG 

3 TU MJ) TU INDICATE 
NUT MOYE CttMt INSTR 
Set MVR FN TU XOR 
Ol'2 ADR TU SAR 
QP1 ADR TO L 

lST oP2 WORD TU 
lh WS4 
3 TO 1111 FOR US! IN 
NEXT flllCROINSTR 

00 - 0654 

l L.l. .. t,t lllMl+V _________ ,. T+W --, 

I W.MMI 
D 0-1 
D Ll•Ml/1 
C 1+BS*MI 
R ...... , LS.03 
~ •-c 
PROCESS A BYTE 

SAME BRANCH AS l'LA53 
1ST ADR TEST NOT OVERLAP CASE · 

.xx - 064A Xx - 0641 OP2 ADR • OR GTR THAN CIPl ADR 10 - 0652 GO fCI MAIN LOOP 
STOR! Olt1 WORD 

ox - 0631 10 - 06'6 

: ~'" ~v··*""---aooB: ~l~~A~-:::x ..I - . -- . ·,rj, .;;:=:;;:-= - ·1 ~;~, J.,_J. --
I VR+WR 8 W67+MI D+M 
8 W67+LI L. WSt!<tl,.SA R G(4 
D HOT11ADD!R L L.S+L.•LS GS- *X 

• •· 1 R•H = Flt.LID 1 HU I I ~LhU ""'8•V __ ,,. ______ ,...,. .. __ l .... 
I~. - -- ...... 

_..to = nx 
TO MUN LOOP 

C E+SOJ R CSTAT 0 
Gl- XX ....0 G2- *O -G 1ST OP1 WORD TO M 

M(QP2 A0DR> • L(OP1 DP1 ADA TO -· R S!T MB • 1$T ·gp1 
ADR> T Mtr;IA~ ~T ~ WORD' TO ' BVTE ADR ... -.. ,..,.. I I - "' .,.. .. "' _, lT wr MCllDR 

LO BITS DF MC!NtTIAL DIFPEReNCE> TO MB 
OP2 IVTE ADR> TO LB l'OR 3RD ADR TEST 

D!FXNITIONS 

TN ON ZERO STAT BR ON REil.LT OF 
1ST ADR T!ST 

NOTE• 
I, Dfll IS GREATER 
THAN aP2 THE DIF­
'ERENCE IN H IS IN 
25 Cgpf'L 'ORM 
IF COft1.;,;op2>•~ 
CONTAINS AL.L 5 
BUT DM.V MC30• 1> 
NEl!D 8e TESTED FOR 
CASI l SO TH!SE 8tTS 
ARE SAVED IN MB . 

CASE t (STAT U- MCllUf THAN 4 BYTES! 80TH PETCH AND STORE 
Rl!GuIR!D ON ENTP NG MAIN LODP-
( CJf 1 ADR • OP2 A.Oft> • 4Nt N NOT • 1 

CASE 2 (STAT 2>• 4 OR L.ESS BYT!St SIMULTANEOUS FETCH AND 

OVERLAP 
STORI!! REQIJ•ti-
CCP1 ADl!t • OPZ ADR) • 4Nt N NOT • 1 

· 1~Ear'AL-~t~ls·uleo2Fal'~s4 
CASE1 NOTE oP2 WORDS ARE NOT !'ETCHED 
FROM MAIN STIMAGE AFTER THE lNITUL 
FETCH 

CASE 3 CCARltv - A SPECIAL OWIU.AP CASI WHERE 
s'l'A'h cgp1 ADflt - oP2 ADA> • 1 

NOT! fHAT'THE C#tRV STAT ts 1NtTIALLV 
USED IN ADl>ftlSS TESTING AND THEN USED 
tN THE OVEFILAP AOUTXNI TO INDICATE 
CASE 3 

Z!AD STAT CSOJ • INITIAL.I. Y DNe TURNED OFF IF A NrJN..ZERO 
BYTE IS STORID PRIQR Tn TME FtNAL STORE 

F Ft!GtSTEFt 

' 
• 1110 • 0 XNDtCATES MaVE CettARACTSIS) 

INSTRUCTTnN.tS BEING PE,_,.DRMED 

• F • 0 lNDl~S MOVt TvP! lNSTUCTlON IS 
IElNG PEAi' D• TESTED AT END OF 
PAOGllAM TO O!TERMIN& WHETHER COt.rOITION 
CODE SHOULD BE SET 

oP2 ADflt Less THAN 
Ol'l ADR 
f'ERFORM 2ND ADR TEST 

oo - 0650 1 ...-0 «DP1 ADR • OP2 ADR> 
~•T . L-.• Oft 1.;ss THAN 4 

l 1 CCAR> 
sl~ CAR ~:a.. '"'ic 

2ND ADA T!ST• 
l4 - ADR DIFFE"ENCE> 

NOTE• 
M CONTAINS TWOS COMPL 
OF COP! ADR - OP2 ADR> 

* WORKING STORE 
WS 1 • oRtGtNAL oPERAND 1 ADDRESS 
WS 2 • ORIGINAL. Ol'ERA~ 2 ADDRESS 
WS 4 • 1ST oP!lltAND 2 WORD 

* STATS 
STAT 0 - ZERO STAT 
STAT 1 • CASE 1 
STAT 2 • CASE 2 
CARRY STAT ... CASI S 

OV!RL.AP CASE 

1 R~~ - 065

1
3 

""9 UIW 
8 W61+M8 
D D+H 
R ~893 0 
LS- *° -L 

~D ADA TEST• 
Tf!ST FOR CASE 3 see NOTE UNDER PL.A3F 

1ST Ol'l WORD TO M 
SET Ml • 1ST GP1 
IVTE ADDR 

L. WS2+L.SA 
L. LS+R•L.S OP1 ADR TO SAR 
c l•••• 
=~! ~ 

l'ROc:ESS 1ST BYTE 
Qltl ADR TO H 
CP2 AllR TO ~ 
11RANCH ON 
-M FlL.LEDt OR 
'"""-I.. BYTES IN 

L fllFIOCESSED 

GO TO END ROUTINE 1X - 063! --------1 R•H 
8 L.L.B•U MMB+V 
I T+W 
I W+MMI 
D G-1 
D LleMBJl 
L ws2•LSA 
L. LS+RILS 
~ ~5? ..... 3 

L"- **""""" 
Pf'OCESS 1ST BVT! 
DPl ADR TO H 
Ofll2 ADR TD R 
BftANCH ON-

-flt l'It..L.EDt 
-Na BVTIS AEMAlNtNG 

:IN oP2t OR 
-AL.I. ISVT!S IN L. 

f'ROCESSED 

o-~ ... PHA-.,.u .. sTE_D .... ·----PE-i ~7~-
L.._ 11 -'-l 

1'4EXT Dfl'2 ADR TO SAA 

,ETCH 1'4EXT DP2 WOftD 
AND STORE OP1 WORD 

M·Ftu.eo AND e 01~A ...... 0657 
L EXHAUSTED A A+'•AtA--..,_ ________ oC SO!OI!! 

I 

o--.gQNtO- Lt£ 
~A1Mil'XN LOOP 

Q..... 11 -cit 
·----CiQl1P•:l30--LGf' 

NEXT CIP2 ADR JO I (00t0h10•11) 
SAfh R, WS4 TO !ND- "f)UTDI! 
SET STAT 1 TO XNDICATEI STORE ALSO R!~D ... IP820•• ...._. 

• ....... _ ....... _ .......................... - ....... --........ _ ... __ < ... ~ ... •SE_.,_u _______ -'" t ~go0~~AP 
BRANCH ON COP1 AM • oP2 ADA) • I• CCASE 3) ROUTINE 

l 254760 
255449 I MACH 

1Ht1/64 NN4E 
09+?.0/6! MOnE 

Pt Ne 
JIM COAP• 

C2050 

MAM.JAL 
5364801 
snn 

DATE 1o+o1165 
LOG 902 

SHl!ET 
V!ASXDN 

t:.DGrC~L Allin Mn\IE INS,.._ c SS, 
A.t!R iFSTSo INtflALtZATtCIN 

1 QPIOo I 



Q , 
• l 
0 

.•eoo, IJLU cu 

g i5:,:-j06.5A __, 
l S2 1 
A4- *l 

NOT MOVI! J;NSTR NEXT DPl WO TO M 
F!TC:H Nf!)(f CJlll WURD TN ON SQ TO 1NDXC:ATI 

10 - 060f lllON-ZERD BYTE STOHED 1 ,..,. ________ -0 BR CIN CIP2 FETCH 

H+4•A I RU (CASE 2t 

,_! TZ.Bsl 
C2- ><• -ci 

BRANCH ON 
~L IYTIS P'tCICCSSED 
-4.AST BYTE IN L PRQCESSED 

NEXT OP1 ADR TO SAR 
Tl!ST FOR NON-ZERO 
BYTE STORED IN 
0'1 P'IELD 

J-1-- ...,,,... w """"""'"* w ,,.,..._.,,. • .., ___ .,. ___ .,....,,..,,. • ..., .. ..,.,,..,.._,,,. • ..,. _____ ,...,. __ ..,." ___ ..,._,__,.. __ ,.._,,.,,.. • ..., ___ ...,.,.,,.,....,.-=,..--,...,.JIP'taot_www_AW,,..wW'• .. c.-..._.,,. ____ _,,_..., _________ rJl'IP~ 

Gl.JlTD ~D_!!U~inl L, ,,.:l -. 063{ I . tr=·~uk 

Gl(O L .. 0 ! 52 1 ...,..g 
EJ-" • -£ I!~ 1111 -ED 

NEXT 0!'1 WD TO M 
BR ON OP2 FITCH 
RQ1) (CASE 2> 

BRANCH ON MOVE Cet1AR) INSTR NOT! • Dltl FETCH NOT fltEClUIRl!D FOR MOVE INSTR 

ai--..... •·=---------~·-----------------------------------------------------------------------..... ----..... --=-...... ----------=------=-----. ~~-~ ®-~~ ~-~ ~~~ ~-~ ~-~ 
A H+4•H 1 A+4•R•A r-1 LL&tU MMB•V 11 LLB•U "'4B•V r--1 U.ltU MMB•V I! H+A 

o---a LLB<tU MMB+V I LLBtU MMB•V M I ?+W M 8 ?tW $1 B T•W .....0 I U.ltU MMltV 
I ftW I 'ltW I w.MM8 J W+MMB I W.""'8 8 ?+W o-______ ....,_..,.. WtfllMB 8 WtMMI D G-1 D D+L D G-1 I Wtff41 
D G-1 D G-1 D l..l•MB/1 D G-1 D Lit~ D G-1 

IRANCH ON 

A-OP2 FETCH R!QD 
OR NOT MOVI!! 

a-MDV! CCHAR) 

D Ll•Ml+l D LB•Mll1 C 1+85*1"'8 D L8tM8/1 C l•B D Ll•Ml/1 
C E+BS C ltBSlllMI R 1 LS.3 C 1+1541MI flt 1141•3 1 C l+IS*MI 
R ID(A.U+B flt ADC&aU+A .J4- 1* -.J Js- U .J6- *1 -.JF lit ..... 3 
R G(4 Lh3 R 0 L .. 3 .J?- •X -.JG 
JZ- .. -.J .J3- .. -.J 

PROCESS A BYTE · llADCESS A BYTE PROCESS A BYTE PROCESS A BYTE PROCESS A BYTE PROCESS A BYTE 
aP1P1 ADR I 4 TO H Nl!>CT QP2 ADR BR ON LAST NEXT DP2 WORD Bit DN M F?LLED CJll'1 ADA TO SAR 

MNCH ON TD SAfh R BYTE OF t. TO L BR ON M F?LLED 
-LAST BYTE oF L• BR ON LAST 
-.. OR LESS BYTES BYTE OF L 

REMAINING IN 
DP2 FtELD 

PROCESS A BYTE! 

'7::"!::-:-j t ~· -JJ ----------s_T,..:"?.!!rg:., -t .:: ... - "'"l I ••-·-•--·--·---·-....a--«I lit 1~<A111i>+B o t I . i,...., ...... ________ .. _. --o::A, R ~o< .. o>=.so 
N3- 11 .. '115-0o ** ?- 1x _..G ~ *'91 ...-N 

I CASE 2 
F!TCH NEXT OP2 WD 

'• e oJ~ - 060F 

DP2 ADR I 4 TO SAFh R NEXT 0P2 WORD TO L OPl ADR TD SAR STORE ~ETED rc::r 1 ~Cf fie~ Ol'l B 

A t+MtH 
-------------------cass 

ON PIRST PASS ?F 
STORE Rl!QD) 

._ ________________________________ _, _________________________________________________________________ ...., ____________________ -a~l30 Ole 

01 -08 

DPl ADA I 4 TO H 

COU 
TD END RaUTINI! 

I ~..c;l.~e---...... --·1 _____ ..... __ · ...... ~-"""""""'-=------~----------~--~-.... --=="""""w-~---...... _..~-~-~ ............ =~--_,..---~-·--'V"T~-------...... ----=~-~-~----..--~-........ -.~~-~---= ...... ~-----~----~-~-d---~=~-W ....... ________ ~=~NW• ............. ~=_..~---.._.~-~---~ ...... .,_.-~-~----w~-.-.--~-~J-1 
I fa!E 1=1+65 =~ON 1 QP810 I 
I LOGir..AL. •ND MOVE tNSTA I SS> 
I ~AtN LC>r.IP 



Q 
p 
8 
2 
0 

BRANCH ON CASE 3 
QPIOOeLEF-----------a 
PROM ADDRESS 
TESTS 

NOT CASI I 

00 - 0690 

1 R+M *"'"-? .,..... .......... _,,_.. ________ •IC18 I 
• '-Ll•U MMB•V I B T+W 
I W.""'41 
D HDTleG-1 
D Ll••l 
C 1tlMMB 
R JQC"9Ut8 
R GZIMI~ L .. 3 
C4- •·-C 

SAVI CAR 'ROM 1 
IL~ CAR f'RCll'I I 
PROCESS A l'IT! 
OP1 ADR+l TO R 
TURN OF~ c:AARV STAT 
TO lND?CATE CASE 3 

(00•10) l 
L• 1ST Oft2 WORD i---.. .... ..-,._.._._ .... ,,.._._ ........ _____________ ..._ __ _.. ____ ..._0------------------------------"'°"--... ........ ----_._.._.. ..... ..._ ______ ...__, 
R- DPl ADR I ~ MOVE CCHAA> J ,,.._ lST Dl"l WORD I 01'2 FETCH REQUIRED OP1 FETCH NOT RQD 

O 01 - 0691 oa - 063F 

CASE 3 

10 - °''j 1 RtR 
"--I LLBtU MMB+V 

8 ?+W 
8 w+MMB 
D MOT!eG-1 
D L81Mlll 
C 1tDS*MB 
R GZ/MB3 1 
L2- *1 -t.B 

1---------1 M+L t ~O.IS ~ ! Et85 

t CSTAT 0 1 CSTAT 0 
J4- *° -JD J6- $0 

NEXT DP2 BYTECS> TO L CCMPLETED DP1 BYTES 
BR ON CASE 3 TO !DR 

BR ON CASE 3 

I l\IOT MOVE 
OPl STOA! REQUIRED FETCH Nl!XT OPl WD 

11 - 069r 01 - 0680 XO - 063f . XX - 0651 
1 R-ltA 11 MtL l*-;1 ,

1 
MthBS : r.r 

l'AQC(SS A BYTE I MDtFtU .....0 ·1 """-" 1 EtBS 
Clfl'l ADR + 1 TO R 8 UR+WR BRANCH ~ •----·--------1 1 -LAST BYTE DI' OP2 Fiet.D Ft Gl(O 1 MD•O TZ*BS 

...f4 FlLL!D N4- *1 -N Ns- >Otl -""NE Ni- X)( ..... N1- X* -NG 

CURRENT DPl ADR OJt2 BYTES TO L COMPl..ETED OP1 IVT!S NEXT Clfl'l ADR 
TO SAR BR QN MOVE <CHAR> TO SDR TO SAA 

BRANCH DN DP2 FIELD TIST FO" NON-ZERO 
Cctf\.ETED l\'TE STORED 

·CASE !- COP1 ADR - DP2 ADR> • 1 

XO - 0684 
E 1000 
D O.M so3,,E 

l CSTAT 0 
Je- *O -JM 

NEXT DP1 WORD 
lNO?CATE ~O 
0"1 BYTI STORED 
8R Off CASE 3 

Xl - 061!5 

L.t ... 
R CSTAT 0 
Ne- *<> ..... 

NEXT oP1 waRD 
BR DN cAS!~3 

ALL OP2'BYTES PROC!SsEDe GO TO END ROUTINE 
•-·~--·---·----·---·------.. ...... ...-..._ ...... -......... -... ........... .._ ........ _ ........... -...--..-...... -... ...... --..-....... --.... ..--.. .... -.....-.-·--............ -...._... ...... w ...... Ql" ... :830 NII' 

t2/2l+64 I:~ 
0912o+6S MOnE 

I PeNe 
I tBM eoRP. 

~'h.o...,1141 

C20!50 I DAT! 10/0t.f.65 SHEET l Gll'l20 I I J.DG 902 VERSION 
MANUAL 
5364804 LOGICAL AND MOii! lNSTR (SS> 
snD ' OVERt AP ROUTINP. 



= I 
0 

L .. __ 
' U.l+U fltll+V _ _. T+w 
I Wt"'41 
D 0-1 
D Ll•Mlll c 1•IS*MI 
R ~ L .. 3 cz- ... -c 
PROCESS A IYTI! 
lfltANCH CJNo.. 

..,_AST BYTE OR 
M FIL.LED 

-1.AST BYTE OP L 

I FETCH NEXT DPZ WORD 

r~lt°~~;•-:""'a'""';----------·.,,...,...,. __ -r1, IV::R; 0695*'*"" _______ ..,, _____ t~~ -00 J0682 
CASE 2 

I 
G2- ><>< -GB 

OP2 ADR + 4 TO SARt R NEXT OP2 ~D 

I 
FROM MAIN LOOI" 
GP110.ece.----------""4, <00•011101111 

PREVIOUS DP1 BYTES 
Q'820•NDE:---------- ·---------------r_: WEAi! Al.,L ZERO$ AU.. ZEROS STWD 
u~ I STORE CDMf'\.ETED BYTES ELD CDMPl.ETED TEST BYTES NOW BEING STORED IN OF11 FIELD 
~T1r•' I 10 - 06'61 ' 11 - 068F 110 - 069A··--------~a ! ~ - 0699 

A ...-A A M+D*BS ., C Et23t+CR 

~ =~-::~,~WA ....r .. --.... ·--------·-·-----1 AACB•l>+A ..... ____________ L 0 "'-I 
R Gl(O ' 0 I R so WAllO TZ*IS ' 
LZ- .. """""" Lia- .. -t.D L&- ~ -LF Lt- 1X -LH 

...,. ADR TO S".. 11 ir"lo MVR LTH'To I :i.~cg:"LeTeD BYTES oo TO Psw,34,351 
TEST FOR LOG INSTR -"Cl ZERO BYTES STORED 
BRANCH OUT 11' ALL PRIOR TO THIS STORE 
BYT~S HAVE 8EEN -LOGICAL INSTR 
l'ROC!SSl!f) 

cASE 2 

o-----------a:1'1oo ue 
UX> 
TO I-FETCH 

UTDRE CDMfllL.ETED BYTES Fll!LD NOT COlll'l.ETED 

e ooH - °''l'-J l oo - 068CI ~~ r-A HtA A MtU.BS -f4Dft INSTR 

MD•P•U ..... ...---------------11 ----------------------------------------'"""""'------------'"""""'-------------------------------i•18tO UE I UR•wrt <Oh10e1U 
C S03"ll Ill AAla.<>l•A:!J 
Ill lal .. l>•B Ill 52 MhO 
Pt G1(0 O Q4- ._ 

oPr;;.. T8 ,_-QB CQMll\,ETED DPl IYTl!S 
F TO MVR LTH TO TO Sl>R 
TEST PGR LDI INSTiii 
TN ON 52 FOlt CASE 2 
BRANCH OUT lF ALL 
BYTES plllQCESS!D 

DATE 10101+6! 
LOG 902 

LOGICAL AND MDV! INSTllt rSS) 
.. !ND ROUTtNF 

, Qltl30 I 



I. , 
: 
0 

Qf'OlOelHE o 
l1100XXJ I 
C1101XX) I 
PROM I-f'!TCH 

Of'l ADR TO SAR OPl ADR • 1 TO R 
2 TO ... (TO ADR GR2) Qlll'1 BYTE ADR TU MB 
TN UN 52 TO INDlCATE 
TRANS AND T£ST 

FETCH l\t'T!S TO IE 
TitANSLAlED 

~ ~~•=j069F*'*--oL~ ::~:.: 0681A *-'II 
c so3.,e L L..,,s 

!s- xx L oo -c 
Dfl'1 ADR + 1 C Nt:XT 
DP1 OJ>> TO SAflll 
TN OFf. FETCH REQJ> 

STAT 

1 Mi;,.-; 061SA! I .,., ___ ... •-.-G"lilTlOO- -GIE 

I a w&7•LB 1 u•w L ws•E+LsA a u.w I .c1x> 
D D•t. B wtfililB L LS•L+LS B W+"'4B TO ?--FETCH 
D G-1 D HDT1+ADDER R BQ(A=1)+8 L WS2+LSA 

G3- )()( -G c e+as c 1 •BS*l"B _J R MS-3 0 t. L.StL+t.S G,,_ 1X .......c; 
R AO(B•O)+A R Gl(O G6- -"' -GF G'7- 10 -GG 

IABL.E BASE CL> PLUS R GZ/MB3 52 GS-- *X STORE FUNCT BYTE ZEROS TO.BYTES Oe1t2 ORE LAST TRANSLATED 
RG BYTE01l TO SARtL G4- $ -GD Dfl1 ADR/1 TD SARt R CURRENT oP1 WD TO L Of' M TE 

3 TO LB MOVE FN BYTE TO M INCR MB NEl<T ARG BYTE TO I 

FuP«:T BYTE (FRQM SET CORRESPONDING ... _8_R_CN_O_P_1_FE_T_C_H_lll_QD __ BY_T_E_3_0F_" ____________ I TABLE> TO L BYTE STAT TABLE BASE ADR TO L 
FUNCT BYTE ADR BR OUT IF THIS IS 
TO LB TIE LAST BYTE 

l _____________ ,..._"""'0~ ...... -----------....1 ,,_ ______________ ,,.. 
TRANSLATE AND TEST J NO~ERD FUNCT BYTE I NON-ZERO FUNCT BYTE 

01 ....... 0611 OX ....,. 0689 01 -..- 069D Ox ........ 068C ..__, XX - 06AE 
E 0100 I I E 0001 !....... e: 0010 

LLB~ •• " B LMB+U L FN~J+LSA I. FNtJ+LSA *.....,. A R+R A O+M u wt.+J 8 WL+J 

B u+W B U+W l L LS+L+LS I L Ls+L+LS 

A L+M 
8 MlhF+U 
I u+w • 

B WtMDtF n WtMfllB !(23)•CR ! ~ E<23>+CA D HOT1+ADDER WS2+LSA I I 
D MB/1 Ls+L+LS L4- XX -t. Ls- XX """4..E: 
I. WStE+L.SA BQ(A•O>+B 
L LS+l.+LS R W•O Sl GEN REG 2 TO I. GEN REG 2 TO L 
t.z- OX -LB L!- .. -L O TO J CTD ADR GR11 0 TO J CTD ADR GRl> 

01 TO PSWC34135) I 10 TO PSW(34o35) 
OP1 ADR I 1 TO R z~s TD BYTES 1.2,3 
CURRt!!NT OP1 wn TD L 01" M 
l"UNCT BVTE TD MVR l"OR NEXT ARG llYTE TO 
ZERO TEST, AND SAVE BYTE 3 OF M 
IT IN "41> Af4D F BRANCH ON-

-FUNCT IYTE ZERO 
-afl'1 'ETCH REQD I 

TRANSLME AND TEST I 

8 W+f!Vo'IB 
L FN1J01+LSA 
I. L.S+L •LS I 
I.&- xx ........ , 

GEN REGCo-23> FAC™ 
L TD Mt()-23) 
FIJNCT BYTE FROM MD 
AND F TO MC24-31) 
GEN REG l TO L 

xx - 06Cr XX - 06C1 ! 0010 t 1· ... ------------.-.qQTlO!I •LHD 
A ~U A M+L COO•Oh10t1U 

www B E•WL ..... .._ ......... ,... ..... FNoJ+LSA TD FREE ENTRY 
~ ~!~Ql+L,SA ~ ~~2•A I OF I..f'll!TCH 
L L+LS I S 5Mlf'" 
L?- XX ......._G R I-FETCH 

I.I- ** -""t..M CURRENT OPl ADR SUPPRESS MEMORY 
TD l.CS-31>• L TO GF11. tF OFF BNDS 
2 TO J <TO ADR GR2> AND ,R!FETCH 

EXCl'NOIAt:SO)+A 
!XCPNll1<tA(30>eREF>+B 
FUlllCT BYT! TO L AND GR2 
!..PETCH ADDRESSING 
%..PETCH 4-WAY BRANCH 

FETCH RED I 
OR FIELD ETED FIELD e«M'l.ETED 1~.---------o FUNCT IYTE WAS ZERo 11 - 061 1X - 0618 lX - 0681 

E 0100 e 1110 * e: 0000 1*"------------------------------..Q·Tuo QFD ·A R•R 1. WS•E+LSA l S tngn+A ~010~t10•11> I b~e·u ~ ~ ~f!i;Ls ----------...:c,, E( )+CR OF ~~~E 
I VtMDtF "-I 
D HOT1+ADDER R W.O I R I-PETCH 
D Ml/1 Q!- lllX -OC 1:16- ** -QF 
L WStE+LSA EXCPNQIAC30>+A 
L LS+LtLS WS14CDP BUFF> TO L EXCl'lllOCIAl!OleAEF>+B 
C $030! AND SET STATS FOR 00 TO P$~(!4t35> 
R Gl(O I t..P!TCH t..PETCH ADDN!SSING 
t2- •X ...-QB 8R ON ZERO FUNCT I..PETCH 4-WAV BRANCH 

BYTE 
ClP1 ADR I 1 TO R 
FUNCT IVTE TO MOllJ!R 
FCIR ZERO TEST AND 
SAVE IN MD AND F 

I DATE 1o+o1+65 SHEET 1 QP900 I 
LOG 902 VEftSIDN 

rrr.'\.:l~• TRAN~ATF. ANI'> TEST l, 



111100 - 013C xx - OC1D XO - OClZ e 0000 e 1010 E 1001 I 
A M23+t.+L 

,,_.... ML.B•V ..-, 
I MMhV A M23/Ltl. 

----------. UL•WL VR+WA *-0--8 R3•U *-'I • v•w I 
I .,....8 I 
I) 0 ... 8 
L WS•l•LSA I 
~ ~~~.A 
R lA.,OJ 57 I I 10 - OC42 XX - 0Cl9 ! A llAC .. 1>•A t 

QTU5eCHD---o- Al- . .. -AA ! E 1110 E lOU 
C UUOO) A M•R A LHl..•'"-
C UUOl) ADD IASE ADR TO --------·----------.1 MLl•V ••-._.I R3+U 
lit Ll!VEL DIS'LACEMINT tl..IM 8 VM•WA 8 u+W 
?-FETCH RT HALF TO Le WS9 I WR•F w+G 

Ql400eCHE---.O 
tUUOOJ 
U11101J execute 

LENGTH FIELD l.1L2 D M ... 1 L WStl!+LSA 
TO M ITTI :Se L WSel+LSA L R+LS 
SIT L .. O• L LS•L+LS C 10•1SYL 
:tC TO SARe C lA/2 CS- XX -cE 

00 - OC40 
E 1011 
A M+R 

8 
I WR+F 
D MB-1 
L ws.e•LSA 
L R+LS 
C IA/2 

C4-- XX L23+XG01 
T+L Tto-3>•MD 

M CONTAINING LENGTH TCo-t9l•M 
FIELD 1N IYTE 3 TD CB•OJ•Sl 
R REGe FETCH OP SET 1SYL 
IFR TD Le oP BITS 
4•7 FROMM BYTE 0 1202 TD MC16-31) 
TD Ft PECA Ml TO 2 82 TD MD 
INCR ?AR JV 2• L1L2 TO G1G2 J SAVE L1L2 IN ws11 

XO - OCOE 
E 1110 
I fll3+U · __ ,.u+W 
I w+G 

,....-D D•MML. 
L wS•E+LSA 
L L+LS 
C BOtlSYL 
GS- XX LJ11101 ....... 0130 

1001 
"123+L 

MLl•V a v+w 

R IVA 
GZ- X. -G 

LENGTH FIELD FROM 
M TO Rt_R TD ws11 
INCR I"R BY 2• 
DICft Mii TO le 

T•L TC0=3>•MD 
TC0-15>+M 
CB•O>•Sl 
SET lSYL 
NEXT INST WD TO L• 
L TO OP Bl'R (WS14) 
LF SVLLAl!ILE (82D2) 
TO M RIGHT HALF• 
82 TO MDe SET G1G2 
TO L1L2 IN R BYTE 3 

8 W#t4B 
D O+LI 
L WStl!+L.SA 
L L+LS 
S IA/o+ltA 
R AOC .. l)+A 
R IA(30) 57 
J1- **-EA 

IASE ADR-01 
XFER DISI'\. CEMENT 
FROM M RT HAFT TO 
Le L TO WS9 
LENGTH FIELD L1L2 
TO M BYTE 3• 
SET La-0, 
IC TO SAR• 

oP IITS 4-7 l'ROM 
M IYTE 0 TO Fe 
BR ON INVALID ADR 

ON llOUllDSe 

x1 - ocoa 
I AU0 
8 MLB•V 
8 VR•WR 
B WR+F 
D MB-1 
L WStE•LSA 
L Ls+L+t..S 
L3- XX """"" M CONTAINING LENGTH 

FIELD IN BYTI! 3 TO 
R REG• f'ETCM OP 
BFR TO L• OP llTS 
4-7 FROM M BYTE 0 
TO fli'e Dl!CR Ml TD 2• 

OFF llOtJr4DS 

11 - OC4l XO - 0C0A 

1 1 R+4•A 

- S3 ---0--1 
Q2- ><* -..QI Q3- )()( ..-QC 

BR ON 1ST SYLLABLE 
ON BOUNDS. 

ADR OF NEXT 
INSTRUCTION WD TD 
SARe 

)()( - ocoo 
I 1011 
A M+R 

I 
I WR+F 
D MB-1 
L WStE•LSA 
L R+L.S 

8 E•WR 
e o1~l - ocoirl 1 W+MDtF 

LS- OX""""" 
INVALID ADDRESS 
GD TO tNT!""UPTe 

N4== XO -ND 
LENGTH (IYT! 3) FROM M TO R TO ws11 
OP BITS 4-7 FROM M CBVTE O> TO F 
MB DOWN TO 2 

» W•ll'MI I UtW 
L FNtMO.LSA I WL+MD 
L Ls+L. •LS D 3+"'8 
c !U3>+WFN ... ws.e•LSA 
R 51 &. L+&.S 
A?- X. .__ e O.fliGNS 

SET MVR FCTN ReG Al- XX -AH 
TU 000 (CRQ5$-GATEJ 
CLEAR 82 OUT OP ADD IASE APR TO 
M BYTE 2e FITCH PlSllLACll'll!NT CM RT 
CUNT!NTS OF B2 GR HA&.F It.. TO I..) • 
TO L• 8R Diii aa-o. ... TO ws10. 

SET MD TO L1 IN 
R IYTI 3e SET L .. :5 
TN OFF Ill SIGN STAT 

IASI ADAl'Oe 

i f- .... _"°""'_.: ~ ::1., 
I WI..~ I W+fl\lo\B · 
D :stfltl C E•BS 
L WStl+L.SA E9- XX ""II.£ 
I. 1.+LS 
C 0.RSGNS Xftl!R L2 IN IYTI 3 es- xx -eH OP Ill TO RT HALF OF 

BYTE 3 IN M AND 
XFER DJSPLACEMeNT ZERO ff IGH ORDER Me 
XN M R HA&.ft TO L RISf!T BYTE STATSe 
L. TD ws10. 
SET MD TO Ll IN 
R BYTE 3e SET LS. 3 
TN IJlllF R SIGN STAT 

XX - 0C2S XlC - OC1 
E 1001 I ot00 
A M/L+R A M/L+LtM 
8 R3+1J 111•--B R3+U 
B VL•WL. 'l'•WR B u+W 
B W+MMB B W67+L.I 
L WStE+LSA L WS!+LSA 
L LS+'-+LS L RtLS 
J7- XlC -JG C EtS03 

AIYD~DEL2ADRTD LEl'~TMOST Je- )()( -.JHT OF ADD Ll TO L!FTMOS 
CL TO R)e ETCH IYT! ADR OF OP1 
LEFTMOST BYTE ADR (L+fil Ta Lt Mt._ 
OF DP1 TO L CWS9)e STOR! R TO WH 
XFER Ll IN BYTE 3 (RIGHTMOST IYTE 
OF R TO RT HALF OF ADR DI' Oll2Je 
BYTE 3 IN M• SET LI TO OP2 RT 

IYTI! ADR !N R 
BYTE 3• 

,1.---QSUO .... I! 
UOIOXX) "" 
UOUXX) SP 

g...--11$4·00-- .... 11 
C1100XX) MfJ 
( 1101XlCJ DP 

o---cassoo nNI! 
(0010XX> PACK 

a--•QS502 NIE 
(0001XX> MVO 

o-----U600 Nie coouxx> UNPK 

XX - 0C09 XX - 0C16 
I I EOOOO r= 
Al R•A * --i M+lot = 1 mQ510S• Nie noooxx > ZAP 

8 W67+MI 
L WSl+LSA 

NS- )()(-NH ~ ~:~1 
oP2 RIGHTMOST BYTE R fli'•ReAR I 
ADA TO SAAe N9 ...-Xx -Nt 

S!T M8 TO RlliHTMOST •---"lllilMl'll112 NIE 
BYTE ADR OF oP19 ( OOOOXX > 
IN M BYTE 3• xFER (0100XX) 
M TO-~~ XFER OP1 C0101XX> 
RIGHTMUST BYTE ADR (Ot10XX) 
FROM H TD L• C0111XX> 

UUOXX> 
CUUXX> 
INVALID oPS 

·----..._ ____________ _.. _______ ~---~----------.... ------------............ --~-----------------·--.~~~t~ 
Tn INTERRUPT 
ROUTINE 

I MACW 
1>.Wl/64 NAM! 
02+01/65 MODI! 
OIJ+G!0/'1111 P.N .. 

I I~ CORP. 

I DATE lo+ol/65 SHEET 
LOG '°2 VERSION 

MANUAL. 
5364107 DFCIP4AL ARtTHMETic 
son I Sl!COND LF.V!L :r PETCH 

C20!50 1 QS010 



1010)()( -
E 0011 
D D+L 
L ws.E+LSA 
L L+LS 

I 
B LLB+U B w+~B B R3+U L L+LS L ws.E+LSA L WStE+LSA B w+~B 6666665F FROM R TO WS9 

Al-

C28 ~ ~~~ - C
2
E ._ -! ~~rA--:+w:31~111---A~ ~;:R- C2A*•---ie e;~.= C

3
S1>11---= ~~~:U- C3r~--~ ~i::E:lC1111---i ~?we :.w:

4 
*-i re~~K:i~rorfHUT~Ylg M 

L WStE+LSA I B U+W I L LS+R•LS L LS+L+LS D Gh2-l 
L L+LS B WR+F C LtRSGNS C S47QE D LB•MB-1 

)()( -AA C IVD/RSGNS A3- ><>< -AC D HOTl+ADDER AS- )()( -AE A6- )()( -AF A7- )()( -AG L WS•E+LSA 

QSOlO.NIE:---o 
C1010XX ! 
c1011xx 
Fro. I-FETCH 

DECIMAL ADD 
DP2 WORD TO L• 
L TO WS3. 

1011XX ----i: 0011 
D D+L 
L WStE+LSA 
L L+LS 
C l+RSGNS 

C2C 

I 
El- XX -EA 

DECIMAL SUBTRACT 
OP2 WORD TD L• 
L TO WS3• 
TN ON R SIGN STAT 

COMMENTS ABOUT STATS USED 

R SIGN STAT - MICRO ORDERS 
SGNR AND SGNRL INVERT THE 
R SIGN STAT STATE IF A MINUS 
SIGN IS DETECTED• Riil INDICATES 
A C04PL ADD• RsO INDICATES A 
TRUE ADD• 

STAT 0 • OVERFLOW C1F CIP1 FIELD• 
STAT 1 • DECIMAL CARRYe 
STAT 2 • RECOMPL.EMENTe 
STAT 4 • Gl, G2 DECREMENTED• 
STAT 5 • NOl'P-ZERO RESLLTS• 
STAT 6 • FIRST WORDe 

A2- ><>< -AB A4- ><>< -AD L R+LS 
OPl ADR IN H TO Sl+ADDER OPl WORD TO Le IF -•l+LSGNt R-t.. TO R TO FORM C WL+IVD 

Sl+ADDER 
CARRY(Ol+Sl 

SAR• Re EMIT 0111 CARRY(O)+Sl L TO wsa. iRSGN SOURCE OF SIXES R BD(A•l)+B 
INTO SIGN POS OF DEC ADD CORRN+L IF +•O+LSGN FOR FIRST WORD R GlMBZ G2LBZ 

DEC ADD CDRRl'J+L 
IF -• iRSGN 

BYTE IN M. GATE BYTE ADR IN IF NOT SGNtTRAP (SIGN BYTE • SF>• AS-- ** -AH 
R BYTE 3 INTO Fe TN ON FIRST 

IF NOT SGN•TRAP 
DP2 SIGN TD MVR 
FOR SIGN TESTe 
INVERT R SIGN STAT 
IF SIGN IS MINUSe 
ZEROS TO Me GEN 
SIXES TO Lt wss. 

><FER M TO Re TEST SIGN OF OPl TIME STAT6e 
TN ON DEC CARRY CIN L) VIA MOVERe FETCH DP2 WD TO L 
STAT le SIXES TD R 

oo-
I C44j L 1oAA - C47 xx -

E iOOl 
ClB OX - C15 

r--E 1111 I 00 --- CBO 
E 1100 

B LLB+U 
O--B u+w 

B W+MMB 
D G1t2-1 
D LBtMB-1 
C W+IVD 
R BDCA•J..)+B 
R G1MBZ G2LBZ 
E3- **-EC 
CG!•O)DtMB•O)+A 
!G2=0)D(LS-0)+8 

XFfR OP2 BYTE FROM 
L TO Me DECR LB• 
MBe Gh G2. 

A M+R 
MDtF+U 

B u+w 
B W67+MB 

A L+M 
l*"--B MDtF+U 

B U+W 
B WUG1 
D MB+l 

I B E+WL E+WR 
*'-<l B w+~B 

D MB-1 

A LSGNS RSGNS 

A Rit..+L 
.....0-B MMB+V 

B VL+WL E+WR 
B W+~BCE?> 

L WS•E+LSA 
L LS+L+LS L WStE+LSA 

L LS+L+LS 
R MB•3 

E&- ** -EF 
D Gl-1 
D MBtMD-1 
C WL+IVD E4- ><>< -VD 

SET MB TO ADR OF 
FIRST OPl BYTE 
(FROM F)e 
><FER OP2 IN M TO 
R. FETCH OPl WORD 
TO L• 

ES-

INCR MB. ><FER OP1 
WD IN L TO M• 
FETCH SIXES FOR 
1ST WD TO Le 
RESET Gl FROM MD 
BR ON lST OPl BYTE 
ADR = 3e 

ENTER FF INTO 
M BYTE TO R'!' OF 
SIGN BYTEe 
DECR MB• 
BR ON L SIGN STAT 
AND R SIGN STATe 

C l+llS*MB 
R GlMBZ 
E7- lllX -EG 

ALTER EMIT IF 
ASCII BIT ON 

(G1•0)D(MS-0)+A 

ADD EXCESS SIXES 
TO OP2 CR+l. TO L)• 
INSERT BCD PLUS 
1100 <MODIFIED FOR 
ASCII) INTO M SIGN 

(Gl•O)D(MB•Ol+A 
(G2-0llHLl•O)+B 

I 01 - CBl L..e 1100 I 
OX - CC4 

A R+L II 
B MMB+V --0--S V+W 
B VL+WL E+WR D Gl-1 
B w+~(E?) D MlltMD-1 
D Gl-1 C W+IVD 
D MBtMD-1 C l+B5*MB 
C WL+IVD R GlMBZ 

"'4B+V 
••-----c;QSasU.44---EEIE 

COXtlX) 

C 1+B5*MB E9- •X -EI 
R GlMBZ 
ES- •><-EH 

ALTER EMIT IF 
ASCII BIT ON 

CGl-OUUMS-O)+A 

XFER OP2 WORD FR~ 
M TO L• INSERT BCD 
PLUS 1100 (MODIFIED 
FOR ASCII> INTO M 
SIGN POSITICINe 

CGl•O)D(MS-Ol+A 
CHECK OPl BYTE FOR 
VALID DEC. DECR Hit 
MD• Gle 
SET BYTE STAT. 

01-
I 

C4S 10 - C46 
I 

xx -
E 0011 

Cl A 1x- C17 DECR MB• MDe Gl• a-----------a 
CHECK lST DIGIT 

I FOR VALID DECe 
A O+L A R-4+R•A D D+L 
L WS2+LSA 
~ LS+R+LS 

....a---.D HDTl+ADDER 
L WS2+LSA 

••--""'L WStE+LSA 
L L+LS 

R 1 G2(0 
J3- 1* -JC 

FETCH OP2 ADR TO R 
ZEROS TO Le 
BR ON G2 MINUS. 

CCM4ENTS AllCIJT WORKING STORE 
LOCATI~ USEDe 

WS3 • OP2 WORD wss • 66666666 wse • OPl WORD OR ASSEMBLED 
OP2 WORD 

WS9 • SOURCE OF. SIXES WITH. 
SF IN SIGN BY-TEe 

WS11 • OP FIEL~ L1L2 IN 
BYTES 1 AND 3 

L R+LS 

~ XX -ED 

ADR OF NEXT OP2 
WD TD SARt R, WS2 

I 
JS- 00 -EE 

lllEXT OP2 WD TO L• 
L TO WS3• 

I ::::. RSGNS ,......,, SET BYTE STAT. 

J6- .. -JF 

DECR MB L BR ON L SIGN STAT 
AND R SIGN STAT. 10 - CB2 

' 1101 
A R+l..+L 
I MMB+V 
B VL+WL E+WR 
B W~B(E?) 
D Gl-1 
D MB•MD-1 
C WL+IVD 
C l+BSlOIMB 
R G1MBZ 
L7- *X -LG 

ALTER EMIT IF 
ASCIJ? '8?1' ON 

CG1-0lDCMS-Ol+A 

258068 
258430 

10/20/67 
12/21/67 

11 -, CB3 
1101 I 

1x- CC6 

A R+L A H+A 
B MMB+V --0--1 
B VL+WL E+WR 

11• ..... ----QS11"'4---iLIE 
(10'11) 

B w+MMBCE?l I 
D Gl-1 R 1 
D MB•MD-1 L9-

RSGNS 
1•-u 

C WL+IVD 
C 1+85*MB 
R GlMBZ 

OPl ADR TO SAR• 

LS- *X -t..H 

ALTER EMIT IF 
ASCII BIT ON 

(Gl-O)DCMB-Ol+A 

DATE 12/29/67 
LOG 662 

SHEET 1 QS110 
VERSION 

I 
MACH 
NAME 
MODE 
Pe Ne 
IBM CORP• 

2050FP 

MANUAL 
5469499 
SDD 

DECIMAL ADD, APt SUBTRACT• AP 
FIRST WORD ASSEMBLY• 



Cl s 
l a 

00 - OC84 00 - OC48 00 - 0C4C n ~o: ... A I 11 LL.MU r---! ~llu ~~Ji BYTI TO M 
QSU4eQDF---o 8 L.Llt'U 1....0 B UtW ~ B u+W ._, CK l'Uff XNYAL,ID DIG$ 

a&:.0~1°1WE I I ~~a B ~1':':-1 B ~""s ~xxNr~s;u Tu 
Bl!GIN CJlll2 ASSM I D HOTltADl>ER D L •Ml-1 I DD ~G1t,!:!l 
PUA NeXT ADD D Lltl'll-1 C WtXVD - ..,..-

I L. wsz•LIA R BA(A•l>•B I L •Eti..sA 
L A+LS R Gl.U L .. O L LoM.S 

I e WtlVD s•1ael AZ- *"' _.., c w•xvo 
R BACA•lttl R BACA111)+1 

I R Gl(O L .. 0 1 HOV! IJP2 BYTI TD M R Gl•O 0 
Al- *"' _,. CK f'OI' INVAL.ID DIGS A!- ** -A 

DP2 ADR • 4 TO DeCR Gl GZ I.I MB 
SAR R AND WS2 IH UN Gl LI 
NUN-2ERU 8YTI! STOReD 
MUVE A BYTE TO M 

Z!RUS STCl'ED QP2 FITCH ReQD oP2 FETCH RfQD 

B'-OCK AE • 
Ofi'l AIR TO SAR 
0!"2 WD TO wse 
MUVE Of'2 BYTE Tl.I M 
CK FOR INVALID DIGS S5 ON TO INDICATE f 1 

10 - OC86 01 - 0C49 01 - OC4D 00 - OC50 

l ~.:a•A -0 f :~:tLSA l ~ ~~ti.SA ~== e:~ 
• UtW I r:LS I ~ &.•LS I I • u+w 
8 WtMMB 1- lllO 0---S Wt""'8 
D l10TltADDER 0 S4 D GltZ-1 
D "'llMl-1 00 ~ !3- O* -EC D Ll~Mt-1 

I: .. L,YLDSA NEXT OP2 WORD !'EXT CP2 WORD ~ tfX~u•a 
C Wtl TO L AND WS3 TO L AND WS3 R GlMll GZ-0 
R BA(A•lJtB BR ON 54 (GI G2 .:.- Ill* ""'-'£ 
R Gl<O 1.8•0 ALREADY D!CR) CGl•O>ACMBllO)tA e1- .. _. 

OP2 FIELD LENGTH oP2 FIELD LENGTH 
EXHAUSTED- INSERT EXHAUSTED- lNSERT 

ZEROS ZEROS 

ri ~ - •~1•..lll""'T-"-~ ~ cal 
R GlMBZ 1 I 
ES- *1 -e 0- 1X ""'-'£ 

(Gl•O>A<H .. O)+A 
OP1 ADR TO SAR SIXES TO L 
ZERO BYTE TO M lfRO BYTE TO M 
DECR Gl J11B 
BR QN GI MB G2 

TAU! ADD 
XX - OC4E XO -I et~u !"""'""! ~:R 

8 UtW M B R3tU 
8 Wtfl!MI I u+W 
D GZ-1 D Gl•l 
D Ll•Ml-1 D Ml•MD-1 
L W$9EtLSA L ws.e•LSA 
L LS-tL•LS L LStL~R•LS 
C WttVD C WtIVP 
R RSGNS C ltBSllfll 

C2 OX - 0C29 
1000 
LtM 

e v•a.u 
8 UtW 
D G1•1 
D MltMD-1 
L WStl!otLSA 
L L5+1.tl.S 
C Wt>IVD 
cu•..a 

E.,..,_ ><* ""'-'£ R Gl•O 
MOVE CJ1112 BYTE TO flt El- .X -EH 
Cl< ,CIR INVALID DIGS 

A G1MIZ E,_ •X ...... 
OP1WORD TOM 
AsseMILl!D CP2 TO L 
CIC OP1 BVTI FOR 

CPZ AJ)ft • 4 TO OP1 ADR - 3 TO H 
SAR R AND ws2 MOVE OP2 BYTE TO H 

SIXES TO L OP2 I SIXES TO R•WS8 
DICFI G2t 3 TO Ml OP1 Wll'D TO L 

ll'fVALID DIGITS 
SIT aYTI! STAT 
DICFI Gl MD Ml 
JR ON Gl Ml MOVE OP2 BYTE TO M CK FOR INVALID DIGS 

OECK l'DR VALID DIG 
BR ON R SIGN STAT CIC 1ST OP1 IYT! 

fl'OR INVALID DIGS 

NON-ZERO IYTE STORED 
CIP2 FETCH AEQD 

E 1l 01 - OC8

1
5 

A J:ReA 
HOT1•ADD!R 

L WSZ*LSA 
L Rtl.S 
C S47AE · 
Jl- 01 _,, 

C1P2 ADR • 4 TO 
SAR R AND ws2 
55 ON TD lNDlCATE 
NON-zERO BVTE STORED 
$4 ON TO INDICATE 
Gh G2 Al.READY DICR 

DP1 FIELD LENGTH 
EXHAUSTED 

11 - OC4B 
1 R+4•R 
L WS2tLSA 
L R+LS 

I *' J2- 10 -.IB 

RESTORE OP2 ADR­
DP2 ADR + 4 
TO R AND WS2• 

DP1 FIELD LENGTH OP1 Fil!LD LENGTH 
EXHAUSTED EXHAUSTED 

1 R/~:R--- OC4

1
F 1 R/~:R---0C53 

L WS2tLSA *11 I I. Rtl.S L WSz+LSA I ~ R+1.s ., 

J3- 10 -J J4- 10 -JD 

RESTORE DP2 ADA- RESTORE r2 ADR-
DP2 ADR I 4 CIP2 ADR 4 
TO R AND WS2 TO R AND WS 2 

f 
MOVE AN OP2 BYTE J 
DCINT °&fR...!!, g~lt 

! 0001 
A H-E•H 

--• LLBtU 1 utw 
8 W.MMB 
D L,8,Ml-1 
C Wt>IVD 
R IOlA•U•I 
R G1(0 0 
N4- llilll-N 

I OP1 FIELD LINGTH 

r NII- 11-w I0..1 ADA - 3 TO H 

COMP\.EMENT ADD 
)(1 - C27 

E 1000 
A M+R 
8 R3tU 

I 8 U.W 
'--D G1•1 

D MltMD-1 
L VStEtLSA 
~ WtbDR+LS 
c l•IS*MI 
R Gl•O 
.Je- *X ...... 

oPZ TO R ANO wsa 
Ol'1 WORD TO L 
CK 1ST OPl BYTE 
FOR INVALID DIGS 
SET BYTE STAT 
D!CR Gl MD M8 
IR ON Gl 

oP1 FIELD EXHAUSTED 
ORM PlLLID 

LJ ~t~.: oc2!1••---.--QS114 JII! 
t Ls+L•LS C 1X> I ftERFD"4 ADD 

J,_ 1X -J 

Ol'l OD TO M 
ASSEMBLED DP2 TO L 

Gsl14eJGE:---1 Df'1 ADR - 3 TO H I R AND L SIGN STAT USAGE 
U>O MOVE OP2 IYTI! TO flt I FROM .Z!RCI CIC ,OR !NV .... ID DIGS R SIGN STAT IS 
tNSEATION I DECR MB '-B ON FOR CCIMll'L. ADD AND !RANCH ~ G1 I OFF FOR TRUE ADD 

a-------------------------------1i.__.., __________________________________________ -"l, ____________ , __ l "'olt~s~l~1 

l ., • J t1FF FOR Pal DP1 

tslt•·-... ·---·· U>C . 
Gt LISS THAN 4 

C20!50 I DATE 03/21+66 SHEET 1 QSltZ I LOG 695 VERSION 
MANUAL 
5!64809 nEe ADftt SUBTRACT•' CP? AS~• 
snD R!RIN OP1 VALtDtY CHfCICt 



Q 
s 
l 
l 
4 

00 - C88 11 - C8F 1)( - CC7 OX - C2D 
QSllleEI~I 
COX•lX) . A .._.A 

B MMB+V 
1 E 0010 

114tUM A M•Ul)llBS I 
A DCO *"-0--B MMB•V i0i-----------o .... r-----------eE 1011 A M-L+T 

B V•W 
D Gl-1 
D MB•MD-1 
c wnvD 
C lHs.MB 
R GlMBZ RSGNS 
Al- *Ir -AA 

B MMB•V B VL+WL UR+WR 
......0---B V+W B W+,.,B 

D Gl-1 D HDTl•ADDER 
D MBtMD-1 C S47eiE c wnvD R Gl(O 
C l+B5*MB A3- *X -AC 
R AO(B•ll•A FIRST RESULT WORD 

ISUOeEIE.__---a (Gl•O)Q(MB•OHA 
COXelX) 

R Gl•O S6 
A2- ** -AB CORRECT RESULTS 

(M-l. TD SDR)e 
TN OFF lST TIME 

STAT 61 

15112eJIE'--­
(1X) 

DPl ADR TO SAR 
DPl BYTE TD MOVER 
FOR INVALID DIG CK 

Sl•ADDER 
CARRYCO)tSl 
DEC ADD CDRRNtL DP2 WD (WS3l TD L 

OP 1 FIELD EXHAUSTED 
OR M FILLEDe 

OP21L) t DPl(M) 
TO M AND GEN DEC 
CORRECTION IN Le 

OPl BYTE TO MOVER 
FDR DEC DIGIT CK1 
ORIG DPl ADR TD R 
DECR Gl MD MB1 

IX - C2F 

RSGNS l*i 
1* -EA 

DPl ADR TO SAR 
BR ON R SIGN STAT 

BR ON Gl=O AND 
FIRST WD STAT 6e 

COMPLEMENT ADD 

01 - CB9 10 - CSE 
E 1011 I 

A M-L•M A M-t.+l)llBS 
--0--B MDtF+U o--A DCO 

B 
B.V+W 
D Gl-1 

""'B+V B U+W 

D MB,MD-1 
C W•IVD 
C l.S5*MB 
R AOCB=l)•A 
R Gl•O S6 

B W67+MB 
D HDTHADDER 
L WSeE+LSA 
L LS+R+LS 

G2- **-GB 

G3- XX -GC 
CORRECT RESULTS 
(M-l.) AND STDAE1 
SET MB TO ADR OF 
FIRST DPl BYTE 

D HOTHADDER 
L ws.e~sA 
L LS+R•LS 
I 
A&- XX -AF 

DPl EXHAUSTED 
RECREATED SUM FDR ZERO CHECK 
LENGTH (L1L2) TD R 

0)( - ccs 
I 
A M-L+T 

""----------.-D HDTl+ADDER 
D 3+MB 
L WS2+LSA RECREATE 5UM 'FDR ZERO 
L LS+R+LS CHECK 
R G2(111.8 G2(0 DP2 ADR TO R 
E6- !II* -EF 

BRANCH IGNORES 
G2 SIGN 

XO - C32 
E 0100 
A H+A 

XX - 01C3 
E 0101 
A O+M 

0-------------.a-is-ua.a--AFE 
()()( l 

Sl+ADDER 
CARRY(O)+Sl 

FETCH LENGTH FIELD 
L1L2 TD Re 

~ S470E 

I 
.....a--1 

L WS•E+LSA 
L LS+L•LS 

*"""---------------------------------------GSll~ 

DEC ADD CDRRN+L 

OPl(Ml - 0P2(L) 
ORIG DPl ADR TO R 
BR ON Gl•O AND R 
FIRST WD STAT 61 

I 

11 --- caa oo -- cec 01 --- c91 
COMPLEMENT ADD l: NEGAT!VE 

I I f E 0000 A M-L+M A ~+D*BS A H-4+H -----------.n.."'-----------A DCBS 1-1-fJo---""1;;~ HOTl+ADDER D HDTl+ADDER ......0 
B MD•F+U D 3+MB C E+BS 

QSUOeLIE<E---o 
uo.11> 

---------.a-----------e-" U+W I L WS2+LSA I -B W67+MB L LS+R+LS R 
R AO ( B•l) +A R G2(•LB G2(0 LS-
R Gl(O S6 L4-- *Ir -LD 

\\......_' 

TRUE ADD 

t..3- ** -t..C BRANCH IGMJRES UPDATE DPl ADR TO 
Sl+ADDER G2 SIGN tl!XT WD (H-4 TO HI 
CARRY*BS+Sl RESET BYTE STATS 
DEC ADD CDRRN+L CORRECTED RESULTS BR ON RESULTS • 0 

(M't.) TO SARe 
0Pl(M)-OP2(Ll TOM OP2 'ADR T,O .Re 
DECIMAL CORR T-0 L BR ON G2 EQ OR 
ORIG OPl ADR TO R LESS THAN LB IWD 
BR ON Gl NEGATIVE G2 NEGATIVE• 
AND FIRST WORD 
STAT 61 

J&- XX -.IF 

DPl ADR TO SAR 
TN ON NON-ZERO 
STAT Se 

Xl - C33 

1-

DPl ADR TD SAR 

~7- lX -.JG 

ZEROS TD M FOR 
EXTENDED CJFl2 f'JEJ..D 
FETOi SIXES IWS5) 

, TD Le 

(1)() 

10 - CSA 
...._! M+l..+M ·----------

--.. DCBS 8 MD,F+U 
8 u.w 
8 W67+MB 

. .R AO(_B=ll+A 
R Gl(O S6 

E 00~~ - C901 A H-J,+H 
Gh2-1 

L ws.E+t..SA 
L t..S+t..+LS 
C S030E,o+BS 
R TZ*BS LS-3 
Q4- - ..,..Q 

1 
~ ~gs~8THAN OR 

L_j ~~i~:::E~C92._....,.._.. __ ....,. __________ .,_.,._. ____________ ..... ____ ..,..._... __ .._....,. __ ........................ ____________ ....,.--GS116 alt 

L WS,E+LSA (XOeXl) 
L LS+L~S 
C S03QE,O+BS 
R TZ*BS 
QS- X* 

Ql- *Ir -t..A 
Sl+AD.DER 
CARRV*BS+Sl 
IEC ADD CORRN+L 

'OP2(L) + OPl(M) 
llUG OP1 ADR TO R 
BR ON Gl NEGATIVE 
AND FIRST WORD STAT 6 

LATCH ZERO l£ST 
PER BYTE STATS 

PARTIALLY UPDATE 
OPl ADR C H-1 TO tO 

.DP2 WD CWS!) TO L 
RESET BYTE STATS 

LFDATE OPl ADR TO 
II.EXT WD . CtWI! ;ra tt) 
OP2 WD CWSl > '1'0 L 
BR DN RESULTS • 0 

.-...... --_,..._.,....._ __ _,...__., __ _....._ ..... ._.,,_. ____ ,,_ _________ ._...,. __ ...... _.._,, __ ..__,.... ____ -QS112 QOF 

258068 
258430 

10/20/67 
12/21167 

MACH 
NAME 
MODE 
P1Ne. 
IBM CORPe 

2050FP 

MAM.JAL. 
5469500 
SDD 

coo.oi.10.11> 

DATE 12/29/67 
LOG 662 1 QS114 .1 

DECIMAL ADD• AP, SUBTRACTt SP 
ADDt SUBTRACT INNER LOOP' 

Sl£ET 
VERSION 



Q 
s 

! 

NUN-ZERO DlG ST~D 
XO - C:sA <ASU41QEE.--------·-------------co:>--oeoe 0100 1 C>COtX1> I A ~ t 

'ROM fllAIN LUCJll' ! 147QE 1.--0 
~ 0 LP3 
C3- O* -C 

lEFUIS TU M 
TN UN '4UN-'ZIRO STAT 
IR UN LI <FETCH RQDJ 

ZEROS STORED FETCH NEXT DP2 WORD 

00 - C'4 t-- ! LLO.U u+W 
I W..,..I ------""I -0 GltZ-1 D L.ltMl-1 
C W+IVD c 1t85*MI 
R AAChU•A 
R G1.0 U.O 
c1- • --c DP2 IYTE TO M 

CK FUR VAL.ID DIGlTS 
SET IYTI ITAT 
DECR Gl G2 LI Ml 
IA ON GI G2 

)(1 -

l O•M 

C3B 

! 0 
G:S-

~ ~;:~ER C9!.,.,._...,.""l :;~!.: C81D ..._...., 
I L WS2•LSA L L•LS 
~ R•LS 1 
~- XX -GD 5- 00 -G 

Ol'2 'Il!LD EXHAUSTED 

t La.LtLS 

G7- 1X 

ZEROS TO M 
BR ON LB EQ 3 

(FETCH REQI)) 

OP2 ADR • 4 LAST OP2 WORD TO L 
TO SAR• Rt WS2 

Oll'l ADR TO SAR 
SIXES TO L 

OP1 FIELD EXHAUSTED 
CDP2 MAY ALSO BE 
EXHAUSTED I 

--... I e!!.: oc"l I LStL•LS 

L7- 1X"""""" 

DP1 ADR TO SAR 
Sl>CES TO L 

C2050 

MANUAi. 
!5364811 
sDD 

DATE -lO+ott65 
LOG t02 

QS1J2 GG! nx 
CHECK OP1 l"OR 
VAL.ID DECIMAL 
DIGITS 



Q 
s 
1 

l 

XX - C56 00 - C98 XO - ClE C9C 00 - CAO 
QS114eAFE----_..illl! 0011. ...r10100 
()()() L WS•E•LSA R3•U 
FROM MAIN LOOP L LS•L•LS ' U•W 

I ~ 0001 M f E•BS 

00 .;._ 
r-=-E 0000 
I A O•M 

*"'"'° I 
n OOOl 

C EC13l•WFN 

* I 
11 - CCB 

...---EE 0010 
D G2-1 
D L.BtMB-1 

oo- CM 
E 0100 
B E•WR i W•MMB 1 

E0~-1~ .. S IA+012•A 
,......S SMIF TlOS AID 

C S030E•O•BS B WL•Gl 
I D 3•MB 
R TZ*BS G2(o L WS2•LSA 
Al- IOI* --AA L LS•R•LS 

LATCH ZERO TEST C S470E 

I 
R Sl 
A!-

PER BYTE STATS R LB=3 OR TD MVR FN REG 
CURRENT SOURCE A2- ><• -AB I BRANCH 0111-
WORD TO L -DEC CARRY STAT 
TN ON BTYE STATS 2931 DP2 ADA TD R l -R SIGN STAT 
BRANCH ON- I RELOAD Gl WITH Ll 
•ZEROS STORED 3 TD MB 
-G2 UFLD TURN ON NON-ZERO STA 

BR ON DP2 FETCH REQDI 

ZEROS STORED II 

10 - C9A 
I 

I B R3•U 

SOURCE FETCH REQD 
Xl - ClF 

E 0001 . 
A R-4•R•A 

~ U•W ---0 D HOTl•ADDER I B WL•Gl LC E•BS 
D 3•MB I *1 

L LS•R•LS .r-

C E•S03 
R AOCB=l>+A 
R O G2(o 
A4- IOI* -AD 

TRUE ADD 
NO OFLO 

ZEROS TD M 
TN OFF STATS 0-3 
BR ON G2 UFLO 

COMP ADD 
RECOMP REQUIRED 

01 - C9D 
E 0010 I 
A O•M I 0-f -0 
C E.S03 
R AOCB=ll•A I 
RO G2(0f 
E4- IOI* -ED 

R AOCB=ll•A 
R O W=l 
AS-- IOI* --AE 

CHECK FDR SPECIAL 
CASE WHERE OP2 WAS 
LARGER THAN DPl FIELD 
BUT WAS REDUCED BV 
COMP ADD CSEE BLOCK NDl 

BLOCK EG -
DR OP2 BYTE FROM L 
WITH BYTE FROM M 
CTO SAVE THE BIT 
IN M IF OFLD HAS 
ALREADY OCCURRED> 

(~~~Lg::;~G~ 
SPECIAL CASE - OP2 
LARGER THAN DPl 
FIELD BUT HAS BEEN 
REDUCED BY COMP AD 
BR ON G2 LB I 

<FURTHER DP2 CHECK 
MAY BE REQD) 

AS- XX -AH 

OVERFLOW 
BEGIN EXAMINATION 
OF PSW FOR DFLO 
BIT I 

c EC23)•CR coo.01.10.111 . 
I TD FREE ENTRY 
R I-FETCH OF I-FETCH 
A9- IOI* ---AI 

SUPPRESS MEMORY 
IF OFF BNDS 
AND i REFETCH 

EXCPNoIAC30l•A 
EXCPNoCIAC30)eREF>•B 

CPl PLUS AND RESULT 
IS ZERO 
00 TO PSWC34t35) 

e-f------------...;..----+------GS120 AHF 
OVERFLOW AND OPl PLUS AND C XX) . 
RECDMP REQUIRED RESULT IS NON-ZERO TO OFLO TEST · 

L..~ i~;:u:B•~ce-ol L! ;d~ - CA5 a--! l~/:: ccf--o 

W•MMB I B U•W c EC23>•CR 
G2-1 B W67•MB *1 I 

QS705eNAE-------------o 
C10t11) 

L ws2•LSA El..__ xx -ec I 
R LB=3 
E~ X* -EB OP2 ADR-4 TO SAR•R ZEROS TO M '· 

TN OFF STATS 0•1•3 
TN ON RECOMP STAT 
BR ON G~ UFLO 

D LB•MB-1 c S030E•O•BS I R I-i=ETCH 
W• IVD R LSGNS 1 E~ IOI* -EI 

C HB5*MB EB- *1 -EH SUPPRESS MEMORY 
R O G2LBZ ZEROS TO M IF OFF BNDS 

FROM ZERO OP2 ADA TO R DR TO MVR FN REG 
AND ADD RELOAD Gl WITH Ll 

3 TO MB 
BR ON OP2 FETCH REQD 

I 

E7- °* -EG LOAD MB WITH LO AND i REFETCH 
OPl BYTE ADR EXCPNDIAC30)•A 

CG2•010CLB•O>•B TN ON OFLD STAT EXCPNOCIAC30)eREF>•B 
AND RECOMP lST 
TIME STAT 10 TO PSWC34t35) 

FROM ZERO 01 - C99 xx -
AND ADD E 0100 I 

QS706eJJFt---------------~I 01 G2 UFLO coo,oi.10,111 

B R3•U D n.L 
~ u.w '-I I B WUGl 

L WSl•LSA I 

TRUE ADD II OVERFLOW 
C82 10 --- C9E 

1---0 E 0000 
I A O•M I rD HOTHADDER -0 

c E.S03 I 
R AOCS-l>•A I 

FETCH NEXT OP2 WORD 
10 - CA2 

I I 
Xl-

A R-4•ReA D n.L f HDTl+ADDER ~I 

R r·o 1 r, , 

NO RECOMP 

10 - C02 

•. ~------------------.._ ____ oQS120 EtF OPl NEG 
RES\.\.T IS ZERO 

10 - CCE 
E 0000 

co1.11 > 
TO RECCM' 
ROUTINE 

A R•A II EC23)•CR 
._ __ .._ ____ -as120 JIE 

CXX> 
QtANGE SIGN I L LS•R•LS I R _,Sl 

C S470E J3-
RSGNS R 0 G2(0 
** -JC J4- IOI* -JD 

I R Sl RSGNS 
J2- IOI* -JB SOURCE WORD TO L 

RELOAD Gl WITH Ll BRANCH DN-
TN ON NON-ZERO STAT •DEC CARRY STAT 
BRANCH ON- -R SIGN STAT 

ONE TO M 
TN OFF STATS o-3 
BR ON G2 UFLD 

JS- X* -JE I J6- . 00 -JF 
I 

OP2 ADR-4 TO SAR.RI NEXT DP2 WORD TO L 
BR ON DVFLO 

R 1 
J7-

M TO ADDER LATCH 
FOR OVERFLOW CHECK 
BR ON G2 UNDERFLOW 

R LSGNS SS I I 
JS- IOI* -JH J9-- XX -'l 

BR ON OPl SIGN 
AND NON-ZERO STAT 00 TO PSWC34t35) 

LO CPl ~ TO SAR 
CTO CHANGE SIGN) 

-DEC CARRY STAT I 
-R SIGN STAT CON 01-------------+-----~---------+-+--------~--~+-1f--------~-----------------+--+-+-~-----------i------------------...... ----as120 JllF I FOR <DIP ADD) II 1 I < ' • (0::0) Mm 

I 

L:OS STORED COMP ADD J j CPl NEG ~ COhlU G2 UFLO I NO RECOMP REQUIRED I OP2 FIELD EXHAUSTED OVERFLOW NO OVERFLOW RESULT IS NC»-ZERO TO RECfMI 
11 - C9B 00 - CAC 11 - C9F I I 11 - CA3 I XO - C36 . 11 - CA7 11 - CCF ROJTIM: 

0001 E 0000 I"'° '--E 0000 I I I E 0100 E 0001 . 
I ~.w.u --0-~ :~;~MB : et:.u u ~~~2 I L..~ O+M I o-: ;l~ ~ ~=w12u 
B WL•Gl I I B U•W I L WSHLSA D HOTHADDE:J I B U•W • c EC23,.CR 

--.. WSHLSA i.......c E•S03 LS•R~S ,......, I I B W67•MB -· I 
L LS•R•LS I R LSGNS SS I R AOC S-1 >•A I c El 13)•WFN I c S030EtO•BS R I-FETCH 
R Sl RSGNS I N3- **-NC R 0 62<'.0 R BOIAsl)•B I N6- Xl I R AOCS-O)•A N9- - -ftl 
N2- IOI* -NB N4- IOI* -4\ID R TZ•BS RSGNS I I ' R L.SGNS S2 SUPPRESS MEMORY 

RELOAD Gl WITH Ll NO CFLO ZEROS TO M NS- IOI* -NE ONE TO M NB- IOI* -fli IF CFF BNDS 
TN ON ·BYTE STAT 3 NO RECC»4P NEXT OP2 BYTE TO LATCH ZERO TEST ZEROS TO M AND ,REFETCH 
BRANCH ON- MOVER FOR POSSIBLE PER BYTE STATS LOAD MB WITH LO EXCPNDIAC30)•A 

-DEC CARRY STAT BR ON SIGN L SPECIAL CASE CHECK ZEROS TOM OPl BYTE ADA EXCPNDCIAC301eREFl•8 
-R SIGN STAT AND NON-ZEROe BR ON G2 UFLO RTMOST CPl ADR TD R RESET BYTE STATS 

SET MOVER FN REG BR ON RECOMP REQD 01 TD PSW C34 ,35) 
FOR CROSS GATING 

BRANCH ON-
-NON-ZEROS IN M (OFLO> 
-R SIGN STAT 

CON FOR COMPL ADD> 

I 254765 DATE 06/17166 
LOG 631 

sHEET 
VERSION I 2S477a, 

255449 
256498 

. 256907 

01/13/65 
02/23/65 
09/20/65 
03/~5/66 
06/10/66 

MACH 
NAME 
MODE 
PeNe 
IBM CDRPe 

C20SO 

MANUAL 
5364812 
SDD 

1 QSU8 I 
DECIMAL ADD, APt SUITRACTt sP 

. Gl CTR. LTH ZEAQ, CHECK OFLD 



Q 
s 
1 
2 
0 

_ff~ Ml~R- co31 r! ~:R::- CBCI 
B E+WR •-O B W+MMB *· 
B W+MMB D HOTl•G-1 
D Gl-1 D MB-1 I D MB-1 C l+BS*MB 
C EC23)+CR R BO(A=ll+B 

QSllBeEHF R GlMBZ R GlMBZ O 
COltll) Al- •X -AA A2- *oOc -AB 
FROM OFLO (Gl•O)O(MB•O)+A (Gl•OlO(MB•O)+A 
TEST 

OPl ADR +4 TO R OPl ADR -4 TO SAR 
EMIT 1110 TO SIGrJ AND Re 
AND ZERO lST ZERO BYTE IN Me 
DIGIT IN Me DECR MB AND Gle 

QSllBeNHID----t-oCJ DECR MB AND Gle 

FROM OFLO 
TEST 

A w•~~B--- CAie A w•~B-- cA7 ~ ~~M--- CAf ~ ~!~i -- cc1
1 

i ~~~ cco ! o•:l -
Ll--D Gl-1 llr-0-D D+L =---A. DCO ~B MMB+V ......0-D HOTl+ADDER *-0-B WR+G2 

D MB-1 D Gl-1- c S03., E B VL•WL E•WR I D 3+MB D Gl-1 
C l+BS>l<MB D MB-1 AQCB=Ol+A B W+MMB!E?) C E+BS D MB-1 
R GlMBZ 1 C l+BS>l<MB R LSGNS S2 C l+BSlllMB R BQ(A•Ol+B C l+BS*MB 

cos 

A3- *l -A A4- XX -AD AS- ** -AE A6- XX -AF R Gl(O SO R Gl=O 
iGl=OlOIMB•Ol+A Sl+ADDER ALTER EMIT IF A?-- ** -AG AS- *X -AH 

ZERO BYTE IN Me OPl WORD TO L• CARRYIOl+Sl ASCII BIT ON 
DECR MB AND Gle ZERO BYTE IN M. DEC ADD CORRN+L OPl ADR TO SARe 

DECR MB AND Gle EMIT BCD MINUS TO M 
SUBTRACT OPl WORD 
FROM M AND GEN 
DEC CORR IN Le 
TN OFF RECOMP 
STAT 2e 
BR ON SIGN OF OPl 
AND RECOMP STAT 
(J:ST WORD)e 

SUBTRACT CORR 
FROM Me RESULTS 
TO SDRe 
SET MB=3• 
BR ON RECOMPLEMENT 
COMPLETE AND OFLO 
STAT Oe 

ZERO M REGe 
DECR MB AND Gh 

C01•11l [ CR TO 10 <+>• 

01 - COl 
1101 

lX - CBE 11 - CAB 

b-£1 ~=A~DEJ•------------: ~~u 
11 - CC3 

E 1100 
10 - OC06 

E 1110 
A R+4+R 

0--S 
B W+MMB 
D Gl-1 

E+WR 
B W6?+MB 
D D+I.. 

D MB-1 
C EC23l+CR 
R GlMBZ 

E2- 11 ~4- XX -ED 

El- IOiX -EA 
(Gl•O)OCMB•O)+A 

OPl ADR +4 TO R 
EMIT 1101 TD SIGN 
AND ZERO lST 
DIGIT IN Me 
DECR MB AND Gle 
SET CR TO 01 <->• 

RE-COMP 

01 - CAD 
QSllBeJBF~ 0010 
COltlO) A -1+M 

B WR+G2 
C E+S03 
I 
R LSGNS 1 
J1- *1 -JA 

TN OFF STATS O•lt3e 
TN ON RECOMP STAT 2e 
SET G2 CNTR •Oe 
BR ON L SIGN STAT 

OP1 ADR -4 TO SAR 
AND Re 

ND RE-COMP 

10 - CAE 
E 0100 
B 

W+MMB 

I 
J2-

E+WR 

I 
XX -JB 

OVERFLOWe 
EMIT OFLO 
MASK BIT 
TEST PATTERN 
TO Me 

XX -- OC3F XX - OC4A 
QSUBeJIE------•llEE 1100 I J (XX) . B E+WR A M+D*BS 
FROM OFLO B W+MMBCE?} ••---1 
TEST t:B5*M:X -NA N2- lX 

ALTER EMIT IF 
ASCII BIT ON M TO SDRe 

EMIT BCD PLUS TD M 

OP1 WORD TO Le 
SET MB ADR OF 
lST OPl BYTE 

A R+A 
B MMB+V 
B VL+WL E+WR 
B W+MMB(E?l 
C l+B5*MB 
E6- XX -EF 

ALTER EMIT IF 
ASCII BIT ON 

OPl ADR TO SAR 
EMIT BCD PLUS TO M 

10 -- CC2 
I [A 

xx --.N' 

OPl ADR TO SARe 

QSUBeAHF'----------------..... -----..f--.....,,....,..... ...... ____________________________ _ 
c )()() 
OVERFLOW 

~ ~i~).:;NJCAl 
[ *. 

i1- xx 
SET MVR FUNCTION 
TO ANDe 

L WSeE+LSA 
LS+L+LS 

S IA+o/2+A 
C E+S4? 

1•---+----------------------oQ·Tl10 EIU 

R Ioof'ETCH 
ES- Ill* -EH 
EXC~IA<30>+A 
EXCPlllOCIAC30)eREF>+B 

lST WORD OF 
I FETCH 

11 - CO? 
E 0100 
B E+WR 

W+MMB 

JS- XX -'H 

EMIT 0100 TO M 
FDR TEST OF OFLO 
BIT IN PSW MASKe 

(00t01t10t11) 
TO 2ND CYCLE 
OF Ioof'ETCH 

----iQT100 NIE J (1)() 

XX - C93 XX - CA6 TO I-.f'ETCH 
E 0011 E 1010 I 
I ;!~4+U MMB+V ••--'=1· W+MD•F E+wR I 
C EC23)+CR 

I R WR•O 
NS- XX -NH NCJ- *X -N 

•----QT310 Nif 
AND PSW MASK WITH EMIT !FLO INTERRUPT (OXl ' 
TEST BIT IN Me CODE (1010) TO Fe TO INTERRUPT 
EMIT 11 TO CR FOR 
OVERFLOW• 

,.....,...,.,..'"""".,...._..._ ____ _., _______ __, __ ..._ __________ ,,__.. _____ ,.._ __ _,, _____________________________________________________________ ~TlOO Niia 

• (lX) 

258060 
258430 

09/29/6? MACH 
12/21167 NAME 

MODE 
PeNe 
IBM CORP• 

2050FP 

MANUAL 
5449079 
SDD 

·TO I-.f'ETCH 

1 Q5120 I 

DECIMAL ADDe APe SUBTRACT• SP 
RECIM'LEMENT AND END ROUTINE 

DATE 12/29/6? 
LOG 662 

SHEET 
VERSION 



• s .g 
0 

QSOlO•Nl•1:<E------J
05:.: OCZ

4l* 
ClOOlXX) L Lt&.S 
FRUM 1-Ff!TCH c; 1•ASGNS 

!1- xx-" 
DP2 WD TO L• I. TO 
WSI• TN ON R SIGN 
STAT• 

ZEROS TD "· sixes 
TD Lt L TO WM• 

r ;:::o:---- --- - - ___ _, 
Tgrf2•AGO---- ---0-1 LLB+U l ~:R; OE!501 E 1~~ -- OE1Elj 

U.W i*' D HOTl+ADD!R .., ___ _,, . ..,._f fs';e+l.SA 
8 WtMMI _} WS2+LSA L L+LS 
D Glt 2-1 I""""!' R+LS ' I 
D Ll•Ml-1 I E.,,_ 00 __..., L ws1+LSA ta-- xx -e .,..._ --... 
L LS+RtLS 
C W+IVD ADR OF NEXT OP2 DP2 WD TO l• L TO c 1•15*MB WD TO SARe R-4 TO wse. 
R GlMBZ G2LIZ A, Rt WS2t 

QS202eA!O- www --0 e1- ** -eA coo,oh10,1u 
(Gl•O)A(MB•O)+A 
<Ga-OUUL .. O>+I 
OPl ADR TD Rt 
XFER OP2 BYTE TO M 

L ~ -~,1 ~u- ~·lj 
L WS2+LSA 8 Wt"9'11 
L LS+R+LS D G1•2-1 
R G2(0 D LltMS-1 
Jl.- X$ --JA L WSl+LSA 

L LS+R+LS 
C w+lVD ZIROS TD L• OP2 

ADR TO Rt SET LB 
•3· 

e 1+aS*MB 
R GlMIZ GZLBZ 
J!- - -..18 

(G1c0)0(f48801+A 
CGZ.O)ACLa-O>+B 
LIKE EA 

10 -- EOf XO ....... E52 

r •• --.. 
I Xl ....,.. OE53~ 

-r· RSGNS 
- XIII """'EE H 

ZEROS TO Me BR ON 
R SIGN STAT• 

ADD SIXES TD 
OPl FIELD AND 
GEN SIXES IN 
... lF VAL.ID DECt 
FETCH SIXES TO R• 

SUBTRACT CORR 
IN L. FROM sxxts. 
ASSEMBLED OP2 
TD Le 

ox ...... ES4 xi ..... E83 Xl ....,_ ea 

503,, e I . e S03QE 
51 J7- Xl ft RSGNS 

!5 

~ ~~;+LSA · 1-----------n-.. : !::LSA JI._,_~ ~i:~BiER n LS+L+LS ~ L.S+~LS L.S+L+LS 

!5- X* -J Sl+ADDER JS- XIII -.M 
DPl WORD TO M CAARY*IS+S1 SUBTillACT CORR 
FETCH SIXES TO L DEC ADD COARN+L IN l FROM sixes. 
TURN OFF DEC CSTAT (Sl) ASSEM8'..ED OP2 

BEFORE ADDING SIXES SAME AS EG, TO b1. 
IN NEXT CYCLE TN DD1 DIC CRY 

BFt ON CARRY STAT AND STAT le 
RESTDRf IN JH IF ON 

IX - oes& xx - E~6 xx - E2 
E 1000 I E 0100 E 0100 LI ~~1 I ! H+A I ws.e+LSA ... ...., ________ ....rii--------°""-'{ R3+U l*-1) 

L L•L.S I u+W 

D D+L.eM B LMB+U A M+L.+T 
C S47eiE 1~ • ._...,.,.._-t1B UL+WI.. VR+WR 1111111--·_.A DCBS I I w+MMI D !+Ml 

C S41t1E I W67+MB 
R 521 RS4 
Nl- X* -NA N4- •x -ND 

FEfCM stxes TO L• 
TN °"" ST" 5 TO 

I ~¥!r~, mt.a:! 
JR ON lST T?, 
STAT 4 AND R IGN 
STAT• 

LIKE NA EXCEPT TURN oN 
STAT 5 TO INDICATE NO 
MORE DP2 BVTIS IN CPU U 11- E03 

I! 0101 
A •+L WStE .... SA , _________ ......,., 

t: L +LS e 54101 
R · S2 
51- X* -SA 

OPl ADR TO SAR• 
DP1 lST BYTE ADR 
TO Ml• 

.......... , L WStE+LSA L WSeE+LSA 
L LS+L+LS L L.s+R+LS 

NS-- Xx --NE C IVD/RSGNS C 1•B5*MB 
N6-- XX ....,,.,, R RSGNS 

OP1 WORD ID L• M, N1- XIII -NG 
TN OFF ST T 4 IF •t ,RSGN sl+ADDER 
CUT WORDh IF NOT SGN•TAAP CARRY*Bs+Sl_ 

TEST OPl SIGN DEC ADD CORRN+L 
AND ZERO IN Me 
FETCH SIXES ADD sixes TO 
TO L• DPl FIELD AND GEN 

SIXES TO L IF 
VALID DICIMAl..e 
SET MB-3• 
!'ITCH SIXES TD R• 
Bit ON R StGN 
STAT. 

I 25416!5 I 255449 

C20!50 

"4ANIJAL 
5364814 
Sl'D 

TRUE ADD 

1 
L 
&. 
R 
E 

Sl 

~ 
LA 

p 

OPl 
G~ 

COMPL ADD 

.! 
L 
&. 

" 
L.s+R+&.S 
TZ*IS 

~ E811__, 

J9- •>< -J 
S1+ADDER 
CARRV*BSU1 
DEC ADD CCJl'RN+L 
LATCH ZERO TEST 

PER BYTE STATS 

DP1 • oP2 TD Mt 
GEN C(JRR IN L• 

DATE l 0/01/6! SHEET 1 QS200 
t.DG 902 VERSION 

COMPAIE D@ClMAL tCP> 
ea..PARisaN OF tST WO DPND t 



Q 
s 
2 
0 
I 

QS200eEI~E-------o 
COXtl>O 

00 - 1!04 
E 1000 I A ~M I . , 
c 50301! 1 R AQ(B•l)+A 
R SS Gi(O 
A2- - --' 

a ~~:~JOEOA*.._ __ ...._f ~.:::OE341,.._ ________________________________________________________ ._,~-----:---------------------.... --------~,asr:,~o AGD 
L Wl2+LSA t. ULS 
I. R+LS I 
C E•BS ••~ 
A>- XX ....-- 00 -9\G 

RESET BYTE STATS 
BR Clll EQUAL CCM' 

ADR CIF NEXT DP2 
WD TO SARe R-4 TO 
Rt At ws2. 

OP2 WD TO Le 
L TO wse. 

.-----------------------------------------------------------------------------------------------as:200 AED 

lX - E57 
E 1000 
A H--4•H 

01 - EOS 
I 
A o+M 

D HOTl+ADDER 
L WStE+LSA ~1 
L LS+L+LS R AAIB•l)+A 

R 55 G2(0 

oo-
1! 0001 
B LLB+U 

-o--1B u+w 
B W+MMB 
D Gh2-l 

R Gl(O T2*8S 
El- ** -EA E2- ** -l!B 

D LBtMB-1 
L WSl+LSA 
I. 1.S+R+L.S 

FETCH OP2 WORD TO Le Z!ftOS TO Me 
DECR OPl ADR BR Clll Q STATS 
OM TO H)e AND G2 EXHAUSTEDe 

10 - 1!06 
E 1010 

C EtBS 
R GlMBZ G21.8Z 
u- - -.\ CG1•0)0C"S-0)+A 

(Gt-O)A(l.8'10)+8 
OPl ADR TC Re 
XFER CIP2 BYTE TO 
Me DECR G1t G2t 
LBe MBe 

u -oeo• 
E 0000 
A 0.L 

(G1•0)0Cl4S-0)+A 
CG2-0)DCLS-0)+B 
DP1 ADR TO Re 
lCFER OP2 BYTE TO 

0 

aJ 

I 

M 

lX - OEtA 
E 0010 
C EC23)+CR A o+M 

! S03GE 
R AA<B•l>+A 

--0--1 
C E+BS 

~ Gl(O 
J3-

LI 

: 01~~ -;.j~s 
W+MDtl" 

I 
Ql- ox 

GO TO INVALID 
DATA TRAI' 

R SS G2(0 
J2- **-EC 

ZEROS TO ML­
TN DN ~Zll:RO 
STAT 0 AND 
END STAT 2e 
BR ON Q STAT 5 
AND G2 EXHAUSTED• 

t ~!~ - E07

1 C SO:sAE! 
Ft MICS-l>•A · 
R SS G2(0 
N2- - -E 

ZEROS TD Me 
TN ON END 
STAT 2e 
BR ON Q STAT 5 
AND G2 EXHAUSTEDe 

ZEROS TO Le 

R SO RSGNS 
.J4- - _,. 

SET CCIND REG TO 
10 FOR OP1 GTR 
THAN DP2e 

B 

' 
..I. 

I 

I 

l 
I 
l 

: 

i 
I 

I 
i 

' 

R 
R 

..... 
i 

11 - El3 

s ~m12•A I S SHtF .,._, 
c"Et231+CR '" 

A _;t...PETCH I 
CS- ** -SG 

SUPPRESS MEMORY 
IF OF BNDS 
AND i REFETCH 

01 - EDS EXCPNOfA(30l+A 

!LOCI< SG -
DP2 GTR THAN DPl 
SET COND REG TO 01 

(OOtOl•lO•lll 

,--s IA+0/2+A REFl+B 
SMtF ----t-t---------------------------------ci------------------------....Q~'Tl05 SGE 

0000 J EXCPNO IA(30)e 

0 

El23l+CR (00t01•10tlll c 
I TO FREE ENTRY 

I...PETCH OF I...P!TCH 
6- -

R 
E 

SU 
If 
AN 
EX 
EX 
Rf! 

PPRESS MEMORY 
OFF BNDS 

D, REFETCH 
CPNOIAC30)+A 
CPNA CIA (30 > 
F)+B 

SET 
00 

COND REG TO 
l'DR EG CDMPe 

I J 1 ;J1: JEl~-
----------f EC23)+CR 

!If I-FETCH 
GS- ** 

-i 1-r""':' 

10 - ID6 

SUPPRESS MEMORY 
IF OFF BNDS 
A~~- '1 REl'ETCH 

PCPl'f'IIACIO>+A 
EXCPNOCIAC30)eREF)+B 

SET COND REG TD 
01 FOR OPl LESS 
THAN DP2e 

A LSGNS 0 
J6- *°-NC 

BR 
COP 

ON L SIGN STAT 
1 SIGN)e 

11 - ED7 

L 
R LSGNS Sl 
N6- IOl*-SC 

BR ON L SIGN STAT 
AND DEC CRY STAT le 

_.. 10 - OE12 ..,_ _________ """' 1110 

L WStE+L.SA 0----------..._ LS+Ltl.S -S IA+0/2+A 
C E+S47 
R I-FETCH 
LS- **-NG 

EXCPlllAIA(30)+A 
!XCPNOCIAC30)e 
REFC+B a-----.... ---------------..QTllO NGE 

254760 
2!54165 
2!5!5449 
2!57390 

12/21164 
01/1V6!5 
09/20165 
11/10/66 

LIKE "*• 

uYA-Joi:u L ws.E+LSA 
L LS+L.+LS 
S IAof.0/2+A 
C E+S47 
R I_,,l!TCH 
QS- .. 

EXCPNOIA(30)+A 
EXCPNO(IA(!O)eRfF)+B 

FIRST WORD OF 
I FETCHe 

coo.oi.10.11 >­
To 2ND cva..E 
CF I-FETCH 

•--,.._--..,...,_....., ........ ._...._ __ -c;a·T3lo----JAE 
COX) TO 
INTERRUPT 
ROUTINE 

C2050 

MANUAl 
iir81!5 

I DATE U/09/66 SHEET l Q5202 I LOG Mi VERSION 

CCIMI'~ DECIML CCP> " . 
QIM!tARUON fl' 1ST WD Cl'M> 1 



Q 
s 
3 
0 
0 

DIVIDING XS ACCOMPLISHED BY ASSl!MBL.ING A NUMBER OF HIGH 
ORDER DIVIDEND •vrEs EQUAL TD THE NUMll!R OF DIVISOR BYTES 
(THIS WILL IE C~LED THE ASSEMBLED DIVIDl!.ND DR AD)9 THEN 
SUBTRACTING THE DIVISOR (0PND2J R!PEAT!DLY UNTIL 
UND!ftPLOW OCQJRSe THEN TH! DIVISOR IS ADllED BACK ONCEe 
TH! HIGH ORDER QuOTIINT DIGIT IS EQUAL TO TH! NUMBER OF 

, REDUCTIONS MADE BEFORE UNDl!!FIFl.OW OCCUAl'EDe THE ASSEMBLED 
DIVIDEND IS THEN SHIFTED LEFT 1 DIGe TH! NEXT DIGIT FROM 
TH! UNASSEMBLED DIVIDEND IS INSERTED INTO THE LOW ORDER 
DIGIT POSITION• TH! PROCESS IS REPEATED FOR EACH 
successtve LOWER ORDER DIGIT UNTIL A QUOTIENT Ll-t.2 IN 
LENGTH HAS BEEN GENERATED• 

AD - ASSEMBLED DIVIDEND• REDUCED AND SHIFTED LEFT 
ONE DIGIT p0SITION FOR EACH QUOTIENT DIGITe 

AD ADR - INITIALLY THE ADDRESS OF THE RIGHTMOST BYTE OF THE FIELD TO BE USED FOR THE ADe SUBSEQUENTLY 
DECREMENTED BV 4 UNTIL DVD ASSEMBLY CQfl1pL!TE, 

UD • UNASSEMBLED DIVIDEND, THE PORTION OF TH! CIPl 
Fll!LD NOT Y!T USED IN THE AD. THIS PORTION IS 
REDUCED IN SIZE IV ONE BYTE FOR EACH QUOTIENT 
!VTE.GEN!RATED 

UD ADR - ADDRESS OF THI! LEFTMOST BYTE DF THE UD 

WRKING STQllti POR DIVIDE DECIMAL 
WS 0 • HIGH OlllDER DIVISOR 
WS 1 • DPERAND 1 ADDRUS <INITIALLY RIGHTMOST ADR> 
WS 2 • Cll'!RAND 2 ADDRESS OR UNASSEMBLED DIVIDEND ADDRESS 
WS 3 - UNASSEMBLED DIYID!ND 
WS 4 • ASSIMllLED DIVIDEND ADDRESS OR PARTIAL QUOTIENT 
WS 5 • LOW ORDER ASSEMBLED DIVIDEND 
WS 6 • LOW ORDER DIV?sOR 
WS I • HIGH ORDER ASSEMllLED D~VIDEND 
t:1:: l'trMW ~~er~ ix~i IALLv LEFTMOST AOR> 
WS11 • ~ENGfH IUFF!R 
ws12 - HIGH CIRDER DIVISOR I 6S 

STATS FOR DIVIDE DECIMAL 
STAT 0 • OFF INDICATES DIVIDE INSTRUCTION• 
STAT 1 • DECIMAL CA~Y STAT 

CONTRll. FLOW T~ LOOP. oN SPHA E INDICATES 
THE t.OW AD WORD XS BEING A - D, 

STAT 5 • SlNGl.E S~ON STATE INDICATES AS ~E wnRD 
· DlVtSOR. 

STAT 1 • RlGHT"'-IFT STAT• ON STATE INDICATES T~ NEXT 
. ' QIJDTXENf DIGXT IS TD BE PLACED · tN THE Ll!FT DIGIT 
. PDSTION OF THE NEXT BYTE IllltTIALLY USED TO 

yNDtCAT! SINGLE DIVIDE CK TEST REQUIRED 

OR G2 0 

BLOCK EC • 
MOVE ONE DVD BYTE TO M 
AD ADR TO R 

BR ON-
-aPl E><HAUSTl:D 

OR M PULL 
-OP2 l!XHAUSTID 

OR PETCH RQD 

BL.OCK .JE ... 
MOVE A DVD BYTE 
TO BVTI! .5 OF M 
ZEROS TO 11410-23) 
OTHERWISE LIKE ec 

I M FILLED 
0, ---------e 10 - OE16 - E 0101 

XX - OEAO 
E 0100 -' 
A O+M A M+R 

LWStE•LSA 
L R+LS 

o---.B LLBtU 
C S03.,E 
I 
J4- XX -.JD 

LO AD WORD TO Rt WS!S 
TN OFF 1ST TIME STAT 

• 

I u+W 
B W+MMB 
D G1t2-1 
D LBtMB-1 
L WStE+LSA 
I. LS+R+LS 
C WtIVD 
R GlMBZ G2LBZ 
JS- ** -.JE 

CG1•0UUM8110>+A 
(G2a0>ACLl90>+B 

G2 DID NOT UFLO 

10 - OE1A 
E 0100 
A R-4tR9A 
D HOTltADDER 
L. ws.E+LSA rf ~LS 

I J6- xx -JIF 

AD ADFll-4 TO SAR• 
Rt AND WS4 

F!TCH lltQD OR ~ 
I ASS!MIL y CtlMPL!TE I D OF DVD ASSEMILV 
.L 01 - 0&1!!1 01 - 011 • ..------·---·-,,.'"""! .. 1000 t G2 UFLOWED I l*--+----------------------------GS302-
I A '4+L NOT FIRST TIME L WS~•LSA I CXX> 

L LtLS I NOT lST TIMI! I L ws.e .... SA -0 ... .. - • =1 LS•L•LS 

1
1 : ~gca-o>:~o!.,. ------·-·-·-... -- I 

N4- *Ill -ND 1116- ><>< ...... 

I ASSEMBLED DVD TO UNASSEMllLl!D DVD 
AND WS 8 AOR TO L 

I FDR ASSM NOT I I ETE OR FIRST I 

ZEROS TO M 
LO AD TO ws 5 
TURN OFF SINGLE STAT 
TEST G2 FOR Ufl'LO ~:h~~hs~~E N4 l G2 Uf'LOWED M - 0!17 lST TIME 11 - OEll 

L ws.Ett.SA ~ * . L WStEtl.SA *--' 
l L+LS i...t!T TI::_ ,,.. L ULS 
~ S3 1 ..... .,..,...,,,..._ "'i fgf;!~>+A 
S4- *l -s R 0 G2<'0 

S6- "911 -s 

I 254110 
254'1;?. 

I_ 2!5!!144• 
I 

02/0t+65 
!')2/23+65 
()9/2~!5 

C.2050 

MAt4UAL 
5!64816 
snD 

DATE \0/01+65 SHEET 
LOG 902 VERSION 

1 QS3()0 

DIVtPE DECIMAL. CDP> 
. DIV?D!Nll ASS!fo111l V 

M'D 



Q 
s 
I 
2 

)(II( - 01:A8 XII( - Ol:A9 )(X - QfAA X)( - OEA5 XX - Ot:At» XX __ Of!A7 
QS300•NPD *t: 0000 I I OJ.10 I e 0101 I E 0000 I • QU04 All 
•x><> A L•A I R3•U B M3•U a U.B+U L WSd!+l.SA A R-4,.+T COX) 

1+WR il ICO TO DUUILI! f1W1 1 • ®11 l I I 1. 1.-J FRIJ!l L WU+L.SA *B U+W B U+W iM. l.S+M+l.S 
DIXiEND L LS+R•LS I II W67+LB B W67+MB II WR•fl l I I D HOTl+ADDER I I WORD ROUnNE 

L WStl+LSA AS ILY C EC13>+WFN I L WS•E ... SA D D+L. L WS•E+LSA 

11- xx -.-1 L LS•~LS L WStE+LSA L ~+LS I le- I L \5+1.+LS 
A2- XX -A L L+LS C +lVD I xx-.-H R 1 

A!- XX--.\ c HBSlld'IB A A9'- •><-Al I 
UP ADM TU SAH Of"l ADI'! TO R UO WORD TO Lt WS3 • .,_ xx --A l.O AD TU H SAVE CAM l'RQlll 0 I 
$ET M~PN RfG lST UP BYTE AOR LEFTMOST QPl BYTE I..~ DVM TO L DlVXD! Cl( T!ST 

TO C S TU LB ADA TO Ml 1 T UD IYTE TO F CLO AD wi • U.O 
SET A BYTE STAT FDR DVR WD) T LATCH 
FlftST STQAI SAYE CAMRY OUT r:Jfl 

ADDl!R(O) 
MU DYR TO L. 
BR ON SINGLE STAT 

ClS.JOfeAEl!w••..-•-=--••._ ........... ....,._.~_._....,_......,....,..._.._.....,......,._....~·-=-=-·-=~==--••••=~·-=•=--•=-----·--=---•......,-......,. • ...-_.. • ...,,_...-. • .....,._.._ .............. _._.. • ......, ....... ._.,_.._._.~=•=----"'-•·--.-..-=.....,._.""""" .. .-•• 

~~ 
QUOTIENT 
STORE 

SINGLE WD DVR REDUCTION CYCLE DECIMAL CORRECTION UFl..O OCCURRED RIGHT QUOT DIGIT M NOT PILLED 
lX - OE92 01 - OE2D 11 - OE28 XX - OEA3 01 - OE29 XX - 0EA4 OX - OEl9 I..,,._.. 01 - O!lD 00 - 0E2l 

~ R•R F•SL4•FIJ1 *!~lsA *01 -~-1 ~·R l*- _J ~i:ADDER i~t ~i~:t~A l··--.. --... '"""""'1 :~~·R 1._n: ~~u MMB•V ._n' Lt..B•U ?•WR '.___J ~lA° F+SL4+F .....,. 1 .J L LS+L+LS D HOTl+ADDER I> Ml>tl ! 8 WR+GZ I VL+WL ?+WR 8 WR•F 8 WL ... D 
1 L I. ~s·E•LSA D MD-1 l I W+MMI c WR•IVD __..,.- ws.e+L.SA 

CSTAT 1 L LS•L+L.S R 57 D HOThG-1 C l+BS#'ll r- L LS+l.+L.S 
e1- •1 z- 11 ...-EB xx -E R Sl 1 s- xx -e E"- •X -e D MB/1 !S- 00 -EH E.... 11 -ex 

Sl+ADDER e.4- •1 -e Sl+ADD!R L. ws,e+LSA 
SHIFT AD WD LEFT 4 L.0 DVR TD L CArfltY(O)+Sl LO l>VR I 65 TO L CARRY(O>•s1 L L.S-M..•L.s LEFT DIGIT Fl'OM SHiflT AD LEFT 
ENTER lST UD DIGIT 0 TD MD Dtc ADD CORRN•L. (A()..DVR)-CQRR TIJ R Dec ADD CORAN"'- c $47Qf UNASSM DVD TO F Et4TER I' INTO L.0 POS 
l'ROM F TO LO DIG POS AD .,. DVR TO R INCR MD R!DUCID AD + ( DVR R M8113 1 INTERRUPT IF THIS Sf'tLL HO DIG TO F 
SPILL HO DIG TO F CORR FACTOR TD L DVR TO L + 65> TO R E7-- *1 ""'-CG DIG IS NOT VALID <SHOULD BE ZERO> 
TAI<! RESULTING WD SAVE CARRY OUT OF BR ON 51 DEC ~ TO L. DEC DVA TO L. 
TO R ADDER<O> IN Sl <CONTINUE IN LOOP DECR MD AD=CDRR PACTOR TO R S!T BYTE STAT FOR ZEROS TO MD 
IR ON RESULT OF UNTIL. UFLO OCCURS) ZEROS TO MD UD WD TO L Nl!>CT QUOT BYTE GO TO REDUCTION 
DIV Cl( TEST BR ON RlllL STAT IT DIGIT TO M LOOP 

CR Gl INCR MB 
f R'llL TD LEFT 

1R ON M FILLED •--------it--------..... ----c-"1!3066--oEEGF fiu 
SINGLE WQlltD LOOP QS306•JF'F-..----=-----------=--r--..-...... .-..._.._ __ ,• 

~Af,A UNASSM l DIVIDE CHECK * DIV FETCH 11 - OE2F 
e: 1011 I B E+WR 

QS304•ABe:-----------.aLB( W+MDeF 1111--------------------------
REDUCTION LDQP CT QUOT DIGIT .j 

1>< - OESI 00 - Ol!24 
E 0011 I 
A """'"-+R i L.L.B•U 
I ~•F•U ,.....a u+W 

TO QUOTIENT 
STORE 

~~lUu._e I UL+WL ~WR I 8 WR+F 
8 W+""8 tll-=O D LB/1 
D HDTl•ADDl!R C WR+IVD DlVIDe CHECK 

TEST J2- OX -J L ws.E•LSA " AACJ.l)+A 
! '45;'-~ks ~ .;~ ·----------------------~QS~30~6----.JJHD 

DIV CK CODE TO 
MDtF R 1Gc&u+1 QUOT NOT COMPl..ETE 

R GlaO .. O RIGHT DIGIT FROM 
J,__ ** ......,G UD TO F 

INTERRUPT !F THIS 
AD • COAR TO R DIGIT IS A SIGN 
UD WORD TO L DECR Lii 

ClU 
TO UNA9SM 
DIVIDEND 
FETCH 

QUOT DIGIT TO ft BR ON !"ETCH RQD • 
S!T "*L TO RIGHT lNTERIWl'T POR 
BR·ON QUOT COMPLETE DlVlDE CHECK 

,,._~.-..-.......-...-.,._.._...,...,...jlllll-.,_.~..,....._-+_,,-.._.,, ........ _..,...._~..,.....-_......,.-.,...-......-i-....-,....,.....QT3t0- ...JBE 
,_......,,.._...,.._.,. ............. ..-.-...-. ...... ..-._,.......,-.,._...,...,........,,._ ...... ,,,,,_._. __ _........,.....,,.._._.._........,,,_~._.,_.-......... ._..__....,,.._..._.....,_.,_......., ....... ......, ..... ......,_..-.....,_,__......,.....,, (OX 

BEGIN FINAL QUOT STORE SIGNS ALlttE "'"us TO AEMAXND!R TO INTERRUPT 
11 - oe21 xx - OEA XO - oeac xx - OEA ox - 0!91 ROUTINE 

E 1011 I! 1001 E 1100 E 0000 I 1100 I fl\.US SIGN AND LO 
A A+L SL"~• 8 R3+U A R+A A MtDdS 8 U..B+U I DIGIT TO RMDR CIN M> .....- ·~·..-·-·•a u.w r• MM••v. ... LI' R3•U BRANCH ON ,__. 1.1.•wt.. E•WR SET CORR!sPONDING 8 L.L .. U I WR+G2 I VL.+WL E+WR I U.W DlVtDeND SIGN I I w+MMICE?> BYTE STAT 

Qur•NAE'------•IOIL W$tE+LSA L WStE+LSA .....0 8 w+MMBCl!t) W67+M8 ui0cir------"-·---o0 D Gi-1 D!CR LB MB Gz 
c 1> L LS•R•Ls 1. 1.s•R-M..s I o Gt-1 1 D 3-M.B I c' L•.~1 B~~NCH,,.,Pf":0 F DOUBLE C L.eASGNS R RSGNS L WSl+LSA I L WShLSA 1 IS#ID ....,.., _,. 
WORD LOOP Nl- x>< -NA N2- ><* -N I L. LS.llt+\.S L. LS+R+LS R GlMIZ G2a0 11-RMDR cDMPLETE 

oP 1 ADA TO R N3- XX -NC C E+BS N7- .. -f4G 
IF -l~~=• ~ ~ lsUL T OF AL Tl=crx1~1fF ON ~NS *X -J AL TE~~1l1,F ON 
If' +•O+\.SGN SIGN TESTS llLUS SIGN TO QUOT CG1•0>0U4a-O>•A 
If' NDT SGNtTRAP DEcR G1 
SIGN TD MVft FOR TEST FINAL QUOT ADR TO SAR LO QUOT BYTES TO SDR 

E 1X - 0!93 
1101 I 8 LLl+U 

B 11.+wt.. E•Wft 
I w+MMBCE?> R!MAlNING AD LEFT 4 RTMOST DP1 Al>R TO R RTMOST DP1 ADR TO R 

TO L IYT! ADR OF RTMOST ----------o G2•1 LENGTH IFR TD R a,1 BYTE TO MB 
3 TO MB 

MINUS SIGN TO QUOT 
OTHERWISE LIKE N3 I X1 - OE8D 

E 1101 J 
A ~A "'-! MMB•V•·-.............. _ ... __ ....... __ ........... -----
8 VL+WL. EtWR 
8 WtMMICEt> 
I> G1•1 
L WSl+LSA 
L t.S.R+t.S I 
~ )()(-SC 

RESET BYTE STATS 

02/23+65 
09126+6! 

D L.8,Ml-1 
C 1+8541MB 
R GlMBZ G2•0 
QB- .. -sG 

ALTEfll EMIT tF 
ASCtl an ON 

<G1•o>a CMa-O>+A 

MINUS SIGN TO AMUR 
DTHERWtSE L tl<E N7 

MACH 
NAME 
MOn! 
P.N. 
IBM r.oRP. 

c2oso 
MAP4UAL. 
5364811 
snD 

DATE 10/01+65 SHEET 1 QS302 
LOG 902 VERSION 

DlVDF. DFC U!Pt SIGN INSFltTtON 
SINGL~ WORD DJVtSOR ROUTTNE 



~-~ ~-~ ®-~ u-~ ~-~ ~-~ ~-~ 

GS30Z•Al.i!<!----.. •A ac:o ••---a,. - ... 1111-b A - uco ••---au HOTl•AD.OEA ••--""'" uco • .,.._.....," HUTl+ADOER ._, 1 M-L•T ; ::1 F•'"'4 ... ,I r; ~~o F•"'4•F1-----------1 H-i.+R J : ~~R ~ A tt-4..•H 1 : ~~ 
(OX) D CSTAT•ADDER c S47AE I B WL•MD DI HOT1•ADD!R L WSt!+LSA 1 D MD/1 l 
FlllGM SINGLE 1 It llG(._1,.. L Wlt!~SA L LS•L•t..• L ws.e+LSA 
WORD DIVIDI I Ft CSTAT 55 I L LS•L•LS I L LS.L+U I 
Cttl!CK flST l- XX -AA Ai- *llOI -Ai Al- 11< -A Al- ~ A6- XX 1- XX ---A fC 51 I 

• 
SAVE CAR FROM ,..2 ll•ADDEA Sl+ADDER AS- *X ---AH fl 

CONTlNUI Dl\I CK , .. ST St1l,.T LO AD WD LUT OIL WD Dl\11~ CARRYCO).Sl CLO AD ,. 1.0 DVIO Cl'RfCY(O)+$J. 
(HO AD> ... CHU DVR) 4 INT!ft ZERO INTO NOT DlVlD! C11EClt oec ADD CORRN+L. ... CCIRR FACTOM TO R DEC ADD CDMRN+L (HO AD - HO DVR) 

TO T CAftRY INTU Lil DIGlT pOS SPILL SHlf'T HO AD WD LEFT 4 HO DVR TO L - CORR FACTOM TI.I H 
ADDER(3U FRCIM LO HU DIGIT TU F TAKE ENTER HO DIGIT !'RUM (LO AD> ... (1..0 DVfU CHO AD> • CHO DVR) t.Q DVR TO L 
SUlfftACTIUN RISUI. T TO R LO AD WORD SPiii.i.. TU H TO H lNCR l'ID 

SAVI CAlitRY OUT OF BRANCH ~ HO ZERO TO I' DEC CORR TIJ L ENTlft 51 AS CARRY BRANCH OUT UN UFLO 
ADDIHCO> A-CAlilRY STAT LU 0VR TU L SAY! CARNY lN 51 INTO AD.Delt(3l) 

Mt0 DVR IS ZERO ZEROS TO MD SAVE CARRY UUT QfJ 

ADD DYR BACK TO AD ONCE REDU<;TtON LP 
ADDl!RCO> IN 51 
DEC CQMR TD L ,,_ ________________ ,, • • - ....,...... • - ...... - """ .... "l'"'O' ________________________________ __, 

Uf'LO UCCUlltfltED . I I ~-~ ~-~ ~-~ ~-~ 

E 1010 1 1 E 1100 1 1 1 L WStl!+LSA ft'H.,+R A R-1.+R H/L+H 
LS+L+LS ........-.-1' DCO *"""1-D HOTl+ADD!A ..,.__-A DCO *' 

D MD-1 L WS•E+LSA 1 I ~ LS+L+LS 

1- XX -EA lz- XX -e l~ XX -E E~ *X -e 
S1+Af)DER s1+ADD!Ft 

CLO DVR I 65) TO L CARffY(O)+Sl P'ARTIAL SUM MINUS C RRVCOJ+Sl 
l>!C ADD CORR~L COftA FACTOR TO R D!C ADD CORRlll+L 

CHO DVR + 6S) TO L 
CLO AD) + CLO DVR <HO AD> + CHO DVR 
I 6$) TO R I 65) TO H 

BRANCH ON R*L STAT 
QS306•NH:O-..-.....,...,....,......., ...... ____ .....,_ 
(00) 
FRCl4 QUOTIENT 
STORE ,..,.._., ..... .,...._,......,_..._ ___ .._ __ ._.._....-..-1--1·--------...-.-......... _.. __ _..._,,,_,,.....,.._..-.... ,........, __ ......... ,...._,...._. __ ..,....,.._,.._._. __ .... .....,..., ......... __ _..._,._...,.._..-G~.302~----~AIE 

• 

r-------...... --------------------------1.....J DIVIDE CHECK OR (0h1U RIGHT QUOT DIGIT L.:. NOT l'ILLED HIGH ORDER DIVISOR IS ZERO 

: i.:-:._; ri ~ --:.:•1c111-----------•: ;~;:···•--..,.:,' --~· ::.1 
D HOT1+ADD!R . C WR+IVD L LS+L+U ~ 
D MB/1 C 1+B5*MB .J4- 10 -JD JS- 1X -.Jf! 
L ws.E+LSA JZ-- 10 --.J 

~ ~f+7'1:L1 :iel~~sg¥:~Et, F :,:~~ bg ~¥G~r=~~ ~=¥:~ ~I~~e~~IGlT 
R IA(A-1>+1 CK FOR VALID DIC DIG F INTO LO AD CFROM LO AD) INTO 
R Mh3 0 SET BYTI! STAT FOR POSIT!ON SPILL HO LO DIGIT POSTION 
J1- ** -.J NEXT QUOT BYTE DIGIT TD F LO DVR SPILL HO ZERO TO fl! 

PART SU4 • CQRJlt TO H D!CR Gl TO L ZEROS TO MD RETURN TO REDUCTION LOOP 
UD TO L INCR Ml 
QUOT DIGIT TO M 
S!T R/L STAT TO LEFT 
BR ON M PILLED 

LEFT QUOT DIGIT · 
&X ·- Ol97 E 0011 

A tM.+H 
litDtF+U 

I UL+"- VRtWR 
I w+MMB 
D HDTl+ADD&R 
L WStEtUA 

,....,.,_...._._......_._.. ...... _,.-.,,....,. ............ ..,.... .................. ---- -
I UtW *"' ""' 
I WR+fll 
D 1..8/.1 
C WRUVD 
R l LS-3 

____ .....,.,.,.. __ _ - ... = - .,..,.... - .. .. :a4S:S06- -JAF 
Ul) 
TO QUOTIINT 
STORE 

~~;~~ NZ- 1• ........ 
NEXT UNASSEM8LED DtV 
DIGIT TO f' CHECK 
FOR INVALID DEC DIGIT 
lNCR t.I 

•---------------~-------------.... .._.,._ ..... __ .._ __ ..... _.. ______ ..,....., ..... __ ....,. ______________ _. __ _.....,__.. ....... .._ __ .._ __ ._._ __ .....,._QS:S06 NI! 
R Gl•O 1 
N1- •1 

HO PARTIAL SUM> -
CORIO TD H 
DIGIT TO M 

SET lllOt.. STAT TO RT 
IR.ON QUOT COMFU!TE 

BR ON tll"1 <UNASSM 
DIV> FETCH l'tl!OD 

uu 
TO LINASSM 
DIVIDEND 
FETCH 

.------------------------..... -----------------------1-----------------------------------------------------------------------------------------~u::s02 NA! ~~1lAsT 
QUOTIENT STORE 

...... - ... Bl -- WW .... •bud 
.... • .. - . QUo6eJFF 

uot 
Fiii~ UNASSM 

I DlV FITCH 

I 
4 02/23+6!5 

09120+65 

C2090 
MAftlUAL 
!5!64818 
SDD 

DATE 10101+.5 SH!!T 1 QS304 
LOG 902 VEM!ON 

tl?V?nE nECIMAL CDP> 
J'IOUILE WMD DtVtSOR MUT?NI! 



Q 
.s 

:s 
0 
6 

11 - O!ll' xx - oea5 )(X - oEQ xx - Qt:l7 55 ON - liO TO SINGLt. WOMI> ROUT .tNf 

~-----~d~~ ' 1 ' ~~~mm~ e~ I em1 l ·----------------------------~~ ~ (11) L WS•l!+LSA l L•R•A j., _________ .._A Rf4+L I A ... .,..$ I (01) . '"°"' SINGLE ,....LI LS+L•A+LS *'*..,, --l WltE+LSA .,•---i.L WSd:•LSA .,•----------a tu SINGLt WOM11 
WD RoUTINI 1 L LS+R•L•LS I L L.S•L•LS DIVISOR LOOP 

1 C SO~Gtto+IS 

f 
I RO 55 

Al- XX -A - XX -A 4- XX -AD AS- °* -.A 

ADM Of' CUICRl::NT QUOT QuOT AIJH TD S~ INCR GUQT ADR IY CCJMll'L.ITEE QUOT IY'VIS 
I WORD TO L AND H 4 P'OR N!XT STQRI! TO IDR 
I SAVE M MEG CLO AD> AND SAVE IT IN WS 9 R!IET BYTE STATS 
I IN WS 9 RESTORE A REG CLO UNAISM DIV TO L 
I AO) P'MOM WS 9 STATS 2 AND 3 NOT 

..... ..._..,....,_ __ .....,..._.....,._.......,...,....._....,. .... ..,_ __ ....,.,._._...,._.....,......., __ _.......,..._....,~:S304 AEI 

QS304eJA,..F ---• SIGNil'ICANT HER! 
C11) BH UN SlNGL! STAT 
l'fKIM DOUBLE 
WD lllOUtINE 

FETCH DI9IDEND WORD 

C OCJ) 
TO DOUBLE WD 
DIVISIJR '-Col' 

·lltlz;~·e----111111•~ ::;:L:- oe2l3••--ot~ :t;t; oEBi111--------------------i..B :~!.: OE8l3••--""'! 2!A~ ::::4 1 __ s_!5_DN_·_GO __ To_s_1N_GL_E_WDR_D_RoU_T_x_NE _______ TQlca"i'I:.e wo: 
WORD ROUTINE 1 LS+lhL+L.S I LS•R•L•LS i L L+LS B WL+MD ROUTINE I L ws.E+LSA 111• ..... --------0 

Jl- lClC -J J2- lCX -J JS- XX -J ~ ~S+L+LS SS 

R cLo AD> To L OLD un ADR / 4 To NEXT UNASSEMBLED sH#T LD AA* L;;iiF 4 
AND SAVE IT lN WS 2 SAR• L AND WS 2 DIVIDEND WD TD L ENTER NEXT UNASSM DIV 

OLD UNASSM DIV FRCIM RESTORE R FROM WS 2 AND WS 3 DIGIT FROM F INTO LO DIG POS WS 2 TD L SPILL HO DIGIT TO F 
LO DIVISOR TO L 
ZEROS TO MD 
BR ON SINGLE STAT 

• .-...... ..-.... ._.....,~•----•·-----..-.---.. ...... --...... ._ ..... -GSQS.304 JFF 
Uo> 
TO DOUBl.E WD 
ROUTINE 

C$!050 I DATE 1o+o1+65 SHEET 1 GS306 
LOG . 902 V!RS?CIN 

MANUAL 
~364819 DlVInE· Df:CtMAL CDP) 
sDn I QUOT STCIAE. nlVlDEND ~ 



Cl 

I 
0 • 

QS302eNG1:-----------i0 
coo.01110.il> 
Fl!tQfll FINAL 
QUOTIENT STORE 

-

STQlllE REQUIRED 
10 - 0!32 

I 
A A+A 

L XX-JI 
CIP1 ADA TO SAR 

FETCH OR END 
AND ITtlll IWllJIAED 

I 11-~33 
A H+L 

F+SL4•F 

I 
N2- 10 ........ 

SHIFT HO AD WORD I.EFT 
4 AND GATE IT TD L FOR 
CASE ""8 REMAINDER 
xs~NOT CCM'LETE 
ENTER F INTO LO DIGIT 
POSITION OF AD 

I MACH 
0~3/65 NAME . 
otff0/61 MODI! 

l P•N• · 
· IRM CORP• 

C2050 

MANUAL 
!J3648p0 srrn 

-I DATE lo+ol/65 SHEET 
LOG 902 VERSION 

1 QS!OI 

I DMD! DF.C~ CDP> 
I A!MAIND!A ASSEMllLV 



l100XX ...... c;,o XX ...,.. 0D18 XX ....., OD28 XX ....... ODOS 00 ....- OU04 

J B ~~ J··--.. ! Fer i··---1t ~i!~:t:A ! •• __ .:bl::~ VM•WM IJ, ! b~ru __, 

tg~:~:: ... ~J!ll•L: -A 13- xx _J '1 i ~i1 ! :I· '1i 5i1 I I, 
(il$010•"1ll C L•RSGNS R AACl•U+A 
CUGOKXJ llU.Tlfl&.Y DECil'tAI. Sl•A»DER LO ,..,..CN WD TO L fC AAC .. U+A I R GlMN G&IZ I 
c1101xx> 1.0 MPcN COPZ> wo CA""vco>+s1 I M GlMIZ &a.1z 1 t 1 AS-- ...... Ae 1 
l'RUM l .... ITCH TCI L• WS5 DEC ADD COAHN+L A4- .. -AD I ' (Gl•O)A(MhOJ+A I 

AND SINGU! DIVlot: TN Ol'f' uec CARRY STAT R_,, I 

1X - 004A 

B . E•WfC E ouo I c·· .. j1 ... ---------
... l'ILLl!D TWICE AND 
G2 HAS NOT Uf I.MO 
THUS G2 WAS GTR 
THAN 1 - A SPIC ERROR 
L~D cone FUR SPEC 
l!RRQR lNTU l'IO I' 

TN ON SlNGL.E STAT SIXES TO Lt W$ 4 
1

1 IF ••1,+L~• t CG2•0)A(Ll•O)tl II 

CG1•0)ACM .. OJ+A - • _,_,, __ ...,_.., ______ , 

BL[JQ( AD -
IEGIN ASSfMILY 
lST oP2 !YTI TU MVR 
L.EflT DlGIT TO M 
TEST SIGN 
IR ON FITCH 
DR STOR! ftEQUlReD 

QEQ( Tl!ST STAT If' +•O.._SGN I l 
I' NOT SGNtTRAP l 
CU.O>ACLl•OJ+B - = - - -.J 

- - - DOUBLE WORD MPCNC DVRI ASSENL!D 

L L+LS C 503AE R+LS 54 Al! 
C 1!+547 I &•~3 ... ., -- I R AfHa-OJtA , 
El- XX -e EZ- xx -e -- ""' ~ ES- XX -e - R G1<0 . G2(0 7..,. OlC -EG 

E&- IMI ..;,.eF 
DIVIDE DECIMAL ZEROS TO M MORE THAN 4 BYTES M NOT FILLED• SAME AS SM10C "-US 
LO DVR CDP2> WD 3 TO MB IN DP2 FIELD AND FETCH NEXT OP2 WD TN ON SINGLE STAT 
TO LtWS5 TN OFI' MPY R I. STAT G2 l'tAS NOT UfLOWED OP2 ADR-4 TO SAlhW 2 
TN ON SINGLE STAT AND CHECK FOR SHC ERROR 
SINGLE DIV CK TEST STAT ClF M IS FlLLEDt 

G2 WAS GT 1) 

WORKING STDRI! l'OR-MULTlPLY D!C CAND DIVIDE WHERE 
COfflON• INDICATES DOUBLE USAG!e) 

WS 0 • HO -MPCNCDVFO OILED HO MPCN I 6S 
WS l • CJllERAND 1 ADDR!SS ClNITIALLY THI! RIGHTMOST ADR> 
WS 2 • RIGHTMOST Dlt2 ADR HO PARTIAL llRDDUCT 
WS 5 • LO PARTIAL llRODUCT 
WS 4 • SFJ=lCI! WI 9 • DPND 2 WORD STORAGE 
WS 6 • 1.0 chE> Ml"LR PROD WORD CMPLR D!GlTS ARI! 

ltOLACID AS USED WITH PRODUCT DIGlfS) 
WS 8 • DOUILED'LO MPCN I 6S 
WSSO • LOW ORDER fllllCN + 6S 
VIU • 1.ENGTH IUFl'ER 
WSll • HIGH CIRDER Ml'CN I 6S 

+STD ..,,., ... IN WS ~ "",;"" WD ""°" OYA L 10 - Do oo8A - 0009...,_..,.__BR_DN_H_o_ZER __ os_"""° xo - oD4c 

1 ~~ l,....J MtR SR4+F l w ~i~SA J I U.l+u L WStE+LSA I. R•l.S 
8 u+w L R+LS R AAC&.O>+A 
B WR+F R T•O R Gl(O G2(.0 
C WR+IVD J4- ><* -J Jf»- 111111 
R 55 1 
J!- *1 -JC HO •cN C DVR> WORD HO MPCNC DVR> WORD 

Sl+ADDl!R READY TO BE STORED I SIXES TO ReWS12 
CARRY(O)+Sl SHIFT M RIGHT 4, BRANCH ON-
D!C ADD CDRRN+L ENTER ZEROS IN H?GH -Gl LESS THAN ZPO 

M SHOULD BE FILLED 
AND READY TO BE 
STORED- Gl SHOULD 
NOT HAVE UFLOWED. 
StXES TO I. 
RfGHT DJG?T CF 
NEXT BY I! TO F 

11 - DO? 
I I 
A M+T 

Dco 
L WS~SA 
L LS•R+LS 
R SS G2(0 
N!- *'°' ~C 

Sl+ADDER 
CARRY<Ot+Sl 1 DEC ADD CORRN+L 

ORD!R DIGIT 'OS• -G2 LESS THAN ZERO 
SPILL LO DIG TO F 
TAKI R£5UL.T!NG WD 
TO R AND WS 0 

1 10 - ODOA ol:~ -JODOD 
R-4+R A B WRtF 

D HOTl+ADDER • • • •D D+L 
I. WS2+LSA - L WStl!+LSA 
L R+L.S L Ltl..S 
I It MBa3 0 
N4- XX -ND NS- .0 

PETCH NEXT OPI WD NEXT'OP2 WORD 
OP2 ADR-4 TO TO L• WS 5 
SARt WS 2 8flt ON M FILI.ED AND 

READY TO IE STORED 

tNT!RfU'T 
G2 WAS GTR THAN 1 OR 
GI WAS GTR THAN G1 
LOAD CODE FOR SPEC 
ERROR INTO MD F 

WE 01U -:.~0031 
w+MDtF 

!7- 0)( -.J 

INTERRUPT 
G2 WAS GTR THAN Gl 
OR G2 WAS • TO Gl 
LOAD CODE FOR SPIC 
ERROR INTO MD F 

INTEIUtUPT l'OR sPfClFICATIDN 

• 

--. 

T310'-_"°" .. FE 
COX) 
TO INTERRUPT 
ROUTINE 

MllCNCDVR> CDMPL.l!TE 
DA CJll'2 FETCH RQD I 
<M MAY ALSO BE 
Flt.LED DR Gl MAY 
HAVE UFLOWED) 
SIXES TO L 

StNGLE WORD MPCNCDVR> ASSEMBLED 
LO MPCN(DVR) WORD LO Ml'CNCDVR> WORD ...... -----...+-o-----------------""-------...QS40,2-2 --see 
READY TO· BE STOAID + SlX!S TO L• WS 10 C OU 

STATS FDR MIJLTiflt.Y CAND DIVIDE WHERE CDfit40N> 

STAT 0 • RIGHT LEFT STAT• ON STATE XNDI~TES NEXT PROD 
. DJG!T TO IE INSERTED Illl THE LEFT DIGIT PostTioN 

OF THI NEXT IYTl!e · 
ALSO 'IJSl!D CINITIAl.LY) AS THE MIJL. TIPLV INSTR STAT 
oN STATE THEN tNDtCAT~S MIJLT?l'LY 8!ING PERFORMED 

DP 2 ADA TO R 
ZEROS TO F 

SHIFT M RT 4, ENTER 2EROS TO F 0P2 ASSEMIL Y 
F lN HO DIG p0SJ:TION lfltANCH ON- COMPLETE 
TAKE RESll.TING WEI -G1 USS THAN ZERO ASSEMBLE NEXT 
TO R AND WS 6 -G2 LISS THAN ZUO Mll'CN DVR WoRD 

L WS•E+LSA I. ws.e•LSA L t.S•L•LS INTO t STAT 1 • DECJMAL.CARftY STAT• 
- STAT 5 • SINGLE STAT ON lNDI~TES A SINGLE 
t WOAD MPCN CDVIU• 

"--•A 2!AA -:~:B • .,._ .... _! :£!1. - 001 '*'"'""1-"""""i !!~.: ooo1~ELoAD DP 2 WORD 

~ R•l.S L L+&.$ C 547,,E Z!RQS TO M 
I R BOCA•t>+I I TN OFF SINGLE STAT AND 

s • 0 
0 

S4-. XX -.sD R Gt(O G2<'0 S,,_., 00 ...-SF SINGLE DlV CK TEST STAT 
ss- ** -se I I MACH 

f 2!54760 11/64 I NAME 294770 t> 1165 MON! I 2550'4 0. 1/65 P•N• 
255449 0 16!5 TBM CORPe 

SHEET 
VERSION l QS400 I 

MIJL.TlPLY• nIVItlE D!c cMP. DP' I 
oPND 2 ASSPMM.Y CMPcN/DVR' 



Q 
s 
4 
0 
2 

QS404eAE 
CXX) 
FAOM SINGLE 
WORD LOOP 

ZEROS TO H 

X1 - OD4F 
R DN E 1101 l 8 E+WR 

w+""'IC IT> *""""" 

!... xx -e 
ALTER EMIT lF 

ASCU IJ:T ON 
MPCN AND MPLR SlGNS 
UNALIKE• MlNUS SIGN 
TO RIGHTMOST DIGIT 
POSITION OF DP1 

xx ..... OD34 1 01~~ =- 0031 E 00~~ ....... OD40 E oor~ .... JOD44J R ~:1~g """ jOD4E oir~ _,.. OD9DI 1 R+A l I R3+U A o+R A b+M I E+WR A M+L 
B R3•U 111-----------11 u+w .. •--11 Ll.B•u 111111 .... -~11.. _.?L•5E•LSA L'I W+MMB<E?> •.---ns LLB•u 

Bl W67+LI D D+L L WStl!+LSA WL+MD 
L ws.e•LSA L R+LS RSGNS • L WStE+t.sA 

• u+w - B W67+MB 8 u+w ..... I u+w J 
.Jl- XX -.J L. L+LS C IVDIRSGNS JS- l04I J6- XX L Ltl.S 

.Jl- XX -.JC .J4- XX -.JD ALTER EMIT IF C WL+IVD 
DP 1 ADR TO SAR LO MllLR WORD TO L LO MPLR WOl'D TO M ASCII BIT ON R 55 
LO MPLR BYTE ADR AND WS6 lF -, , RSGN ZEROS TO WS3 MPCN AND Ml\,R SlGNS J7- l04I 
TO LB LO Mf!lf.R BYTE ADR XF NOT SGNtTRAP BR ON R SIGN STAT ALlK!e PLUS SIGN 

TO Ml ZEROS TO R TO WS2 TO RIGHTMOST DIGIT 
TEST DP1 SIGN POStTION OP oPl 
R SIGN J:S OFF 
tF Ol'2 SIGN WAS ltt.US 

LO Ofl'l WORD ( W !'ROD 
S?GN> TO Lt WS 6 
1ST MPLR D?GtT TO MD 

................ ---.-. ------------"mW"• --- ·-1 ----~00 .,._ 
cxu 
TD DECIMAL 
DIYIOI 

,,,_ _______________________ ...,.. ________________ "+'°' ________ OMD NOT • O• GO TD SINGLE WD LOOP 

0)( - ODS SINGLE)(r>"~&~lj ___ .... 1_1 ___ .... 0 .... D ... 1"""r ________ .,.... ________________ -+-_______ -.'/ __ ..... __ ...,_ .... __ ... ..., ..... --..... -ON-M .. D-ive .... ,,..N ... ------------wn2le ~ae 
QS404eNFl! .... =--"""·-""E-.e: 0011 Ln 1010 E OtlO ._ _______ ...... _-& 1~~ - OD9l ....-E so8~ -JOD4t - WORD LOOP 
( OlO I LLB+U L ws.1•LSA A R•R A L+M I ' MD•F•U ..... v 
FROM MllJILR I f+WL l LStL+LS A SR4+F 1 50

S03e,E I VL+WL UR+WA LO PARTIAL PRCIJ) 
FETCH • WL~D 1 L L WS.t!+LSA I w+MM8 DIGIT FlllOM F TO 

L WS,!+LSA "-tr LPL.+LS f 5030! RIGHT DIG POS OF 
L l.s•-s --o MD90 flllL• PROD WD FllR ... -
c WL•iw ~ .. -N• N,_ )()(-NC Ns- *X -- N6- xx SEJ .. R+L STAT ON Ta" 
A SI INDICAT! NelCT llROD MD NOT • O• GO TO DllL WD Ml.l.TlPLY LDOP 
N1- X* CLO MPCN I 65> TO L MPL.A DlGXT • 0 MPUt !'ROD TOM DIGIT lS TO IE INSERTED •-t-------------------GS404 SllE 

LO PARTIAL PROD TO 111 BRANCH ON- SHIFT PARTIAL PROD PRi~eDsSETJCA Ft 1..sGHTATT .io.. lN LEFT SIDE DF BYTE I BR ON MD EVEN coo.10> 
NEXT JIPL,R DIGIT (RTJ -Ml'LR DIGIT • 0 ~GHT 4• SPILL LO .. 16 T Nl!TE~.r. ..,....,." I 1X - OD4l OX - OD!54 TO DDUILE 
TO MD -Ml'LR DIGIT EWN D GIT TO P .. , 0110 WORD LOOI' 

R PROD TO L llltANCH ON R L. STAT 8 Ml>•f'•U f'ltt .. V · A M+L 
T+WL VR+WR B LLl+U ---.I 

J W.MM8 8 7+WL 
QS404eE?·~-----------~--------.I SHlFT LO PART PROD NOTE• D G1•1 8 WL+MD = fgf-E HO PART PADD TO L 1~1:! ~~TLb"grG ~=I~fB:' ~~ riGHPoi:?Nie:~D If u:rB k Ltt.S SS SToRE M 
(XX> Mf'LR DIG • O ~IGHT 4 · ENTER RIL STAT WAS TURNED D l.lhMB-1 i L WJhE+LSA 

BR ON-f!llllLll DtG • 0 TO ,. TAKE New HO LO DJ:G TO F u:va. I...f'ETCH --- *>< -s Q1- ~ -so ------------ca540.. SFE 
.,....A DIG EVEN PART PROD TO L• wsz MPLR PADD WORD TO 1. <G1•o>AcMs-o>+A DO NOT sTORE M veT I ux> 

XO - OD52 11 - ODoF XX - Oa.F SET LOWEST OlllDER UPDATED MPl..R PMD ""' STOR! PRODUCT E 0010 I ! 0010 I 21AO PROD :ZGIT FROM ~D TO La ws 6 

t. WStE+tSA L WStE+t.SA MFtLR PROD WD PER ll!B Bit ON StlllGll! STAT 
L ~~:f:tr l-{A t.+&.. SfM•F !._. J + F+SR4+F rt:~tDtG'== ~TO Rl6t:""~sflf~T .. AFRnM 

MDS-0 flt0.0 t..+LS T Ls+L+LS ~--mo~c:,:T:l~T ............ ____ .................... _______ ............ _____ ..., ___ ... __ _ 
s2- ** -SB 53- xx -s S4- )()( -SD PROD D:tGrT NEXT 

Ot+-20/65 I I 254160 
254765 

I 2!59094 
I 2S!UO~ 

t2/21/64 NAME I MACH 

nl/t316! MOnE 
o3/01/6!S P•N• 
u3/31/6! I 18" COPP• 

C20!50 

MANUAi.. 
5311482:> 
snD 

DATE 10/01165 SHE!T 1 QS402 I LOG 902 VERSION 

MU. T t l'.'llV DEC- MllCN DllUNG• SET 
QUOT SIGN, 5"L MPLR ntGtT 



Xl ....... 0081 INSERT LO PfolOU D1G IN flll'LH PROD WUt TAK~ NEXT lllPl.R Dlw TO MD 

~ ::::.L:4•F 1...,--------------------------------------QciMxx'Ya "I" 

L U•L+LS 
!,_ xx ...... 

USING IXC!SS 65 
AltlTHt l'lf'OflM A 
SUMl'tATlQN GI' THE 

5"1FT PARTl~L PAoU RT 
4 TO Re SPll.L. LU DIG 
TO F 
"'PLR PffOD WURD TO L 

' MPCN FfiM THI Mfl'LR 
DJ:IT ltW MD 
too~&~,-------o~ ....__.._.._,,,,..., ..... ~1-------...... ...-..-.,,,_. I MD ODD 

10 - OD12 00 - ODOC XX - ODA~ XX - ODA4 XX - ODA! XX - ODAl MD • 0 X1 - ODli g ~t 1 .... ..--......... ~_,,,. _______ .... --.... -.. ~ t~0 l l Rlt.•R l ~ ~~R J l 111+1..+M J I ~2M r"SIHiATioN"C'~iri ~ ~c0 
WS•!"L.SA L WStE+LSA *'---A DCO *-=--0 HOTl+ADDER ..-...--...A D(:O ....._ _ _.., HDTl+ADDER ......IJ SHXl"'T fl'ARTlAL ll'ROD A SR4+F .....,_. • • = l La.&.+LS L LS•L+LS l L WS•E+LSA I MD-1 L WSeE•LSA RIGHT QNe DIGIT AND L WSeE+LSA l L LS+L+LS LS+L+LS INSERT LO PROD DIG ~ L+LS 

I R MU.O · IN Mflll..R PROD WO 
1- XO -e ~ XX -e 4- XX -e ES- XK t- XX 17- ><* -EG PLACE NEXT "'LR ,_ XX -et 

MD EVEN Sl+ADDER Sl•ADDER DIGJ:T IN MD 

Diii.ED LO MPCN + 65 
TO L 
DECR MD 

HO PARTIAL PROD TO M CARRVlO>•Sl LO PART PROD MINUS CARRxco>+Sl SHIFT HO PART PROD 
(LO Ml'CN I ts> TO L DEC ADD CCJRRN+L CORR FACTOR TO R DEC DD CORRN+L. HO PART PROD MINUS RIGHT 4t PL.AC£ lT 

LO PART PROD + CLO 
MPCN I HJ TO R 

CHO 19CN t 65) TO L CORR l'ACTCIR TO M IN L AND WS 2 
HO PART PROD t CHO COILED LO MPCN 
MPCN + 65) TO M + 65> TO L 
THERE WILL J! NO IR ON MD • 0 
CARRY OUT 

MDNOT•O 
QMoa.sse--------------------------------·----.... -..oo(Jo 
~,WORD MPCW I MD .. EVEN J CONTI114UE SUMMAT111f 

US,;:..::. 65 ARITH• w t~: ODOf1111111--""! 'M;~:R- OD82•111--:a ;~::E:DJAO••--""A! ~~ - ODA! 
PE " SUMMATIOIW OF L Ls+L+LS I D MD-1 D MD=l 
THI! fllPCN f'OR THE 111'\,.llt I J4- X)( -JD L WStE+LSA . I DIGIT IN MD . ..._ XO _ •c L L5+L+L5 . 

.,,..,-- -... JS- XX -JE J6- XX -JI"' 
Sl•ADDER Sl•ADDER 

HO PART l'AOD TO M CARRVCO)+Sl LO PART PROD MINUS CARRYCO>•Sl 
(DBL.ED LD MPCN DIC ADD CDRR~L CORR FACTOR TD R D!C ADD CORRN+L 
I 65> TO L COILED HO MPCN + 

LD PART PROD + 65) TO L HO PART PROD t 
C DIL!D LO MPCN + D!CR MD UIBL!D HO Ml'CN + 
65) TO R 6S> TO M 

TH!R! WILL BE NO 
CARRY OUT CF ADDER<O> 
SO Sl IS TURNED CIFF 

Gt UFLOWED 

onQS4oz-- .....elE 
CXX) 

PREPARfx ~TJDRE PROD WORD XX - ODA7 XX - ODA& MPt.f' Ng~ !!!!"~~~:r -• • ;;-_: 0086 l XX _.... ODA9 
tS402•••11r· ____ .....,...., 0001 e 0011 E 0001 ........e 0001 E 0001 1 L-.e ouo 
ClXl · L W5tE+LSA A L+A A ~0.BS I A R-4+R•A A R-4+R•A D D+L 

lX - 0D57 XX - ODAA ,......e 1011 E 0011 u • ._ .. _...,. _______ .. ____ uoQ5406 "' 

I L WS•E+LSA 8 Rl+U (001 l LS•L+LS ... wL ws.E"L.SA ....... _ ......... , WSeE+LSA *'-0 D HOT1•ADDER D HOT1+ADDER ·-----i. ws.e•LSA 
L R+LS L Ls+R+LS L ws.e+LsA L ws.e•LSA A L•Ls 
I C S030Et0.BS ~::LS R•LS 

R G1<0 I G1(0 
1- XX N2- XX -NI N3- *X -NO XX -4\ID NS- XX .-..NE N6- *X -4\IF 

oP 1 ADR TO L OP 1 ADR TO SAR 
LO PART PROD TO WS3 

COMPLETED PROD woRD I oP 1 ADR-4 TO Ofi'l A.DR-4 TO NEXT MPL.R WOAD TO 
TO SDR PER BS SAR• ... ws1 SAR• Re ws1 L AND wS6 
~~T Ag: TO R I BR IF Gl UFl.OWED 
BR ON MPLR FIELD 
EXHAUSTED 

Gl UFLOWED- CHECK 
REMAINING' MPLR FOR 
ZEROS• 3 TO LB 

Gl WAS STepPED DOWN fl4 HAS BEEN REPL CED IN M 
WH?t.E THE MPCN (Of'2) WITH PROD DIGITS LENGTH BFR TO R 

I WL+Gl PRODUCT l l.S+R+LS 111*""-"'""_.,I T•WL TO FINAL 

WSe!+LSA A5Sl!MBL. Y 
L Ls+L+t.S 

N1- Xx """"4G NI- 00 -NH 

LENGTH BFR TO R L.O PARftAL PROD TD L 
L2 TO Gl <THERE SHCll.LD 
Be L.2+1 BYTE CIF LEADING 
ZEROS.REMAINING IN THE 
OP1 FIEL.Dl 

Gl DID NOT l.IA.O RETURN TO MULTIPLY L.OOP 
·------·-----------+1------------------------------------...-~QS402 COX) 

NOTE [R IF ALL MllLR fN SOM! MPLR REMAINING 

WAS BEING ASSEM8LED 1X _.... OD87 OX ....-4084 

rxN~r"~,oirx'~T~ A 3+LB I f ~~!~+i.SA l*'*""' ....... __ ..., ........... -·--·-----·-----------
sa.ecTeo, G1•L1 1 I l~L LS•R+LS 
WHEN Gl Yfl,.OS T RE I ' SHOl.1.D lll!'L2/l BYTES I 
OF ZEROS REMAtNlNG R lllls3 
fN THE OPt FIELD S4- IOIX -SD SS- XX -s 

- .I 

t2/2lln 02/0t 5 
1')9/2 5 

C20SO 

MANUAL 
5:i64823 snD 

I DATE 10/01"'65 
LOG 902 · 

I 

SHEET 
VERSJDN 

1 QS404 

I MULTIPl.Y nEC - SINGLE AND D11L 
WD MPV LODPS•.P~ STORE , 



t 
4 
0 
6 

QS404eNHD- = •" --· = --- • • 
(00) 

Bt..OCk El • 
"'DYE A PRODUCT IYT! TO M 
AND SIT IYTE STAT 
OPl AB TO flt 
BRANCH ON-
-Gl •O OR M FU.I. 
-t10 ,ARTIAI. PROO fltQD 

~ oil~ ~ 0011

1 
1 xx ...... ODABI e 00~~ ...... ODAC 

I ~i:i:t~A tt-1-"1 Rn ••--""-t ~i;~:A ..J 
C S03QE•<>+BS 
R AQ(B•O>+A 

J3- XX -.I "4- XX -J ft Gl(O TZllcBS 
JS- ** --JE DP1 ADR TO SAR OAIG DP1 WO TO !'ROD WO TO SDR 

DP1 WD TD R T FOR ZERO TEST RESET BYTE STATS 
DP1 ADR TD R 
BRANCH IF-

LStL+LS -.I 

G 1 UFLOWED 
NON-ZERO LEADING 
DIGIT IN OP1 

t e~!t.::: ODlr I 

a-----------t,_ 00 ""'-NC 

HO PART PRCID TO L 

1.EADING DIGITS UF oPl 
WIRE ZEROS 
Gl UF\,,llWED 

C ~~t!!:t;: ODllB .,_ - - • = -- • = ~ .i!£1;!.,!'.._!~ • 
S I +A 
C E+ 4 
R I-f"ETCH 
Efl- ** """-£ 

-- = - -~TUO-O- oaEl'D (00tOh10tU> 
TD 2ND CYQ.I! 
OF I_,ETCH 

EXCPNQlAC30)+A 
EXCPNA(IAC30)eREF>+B 

PREPARE POR eNTRY 
TO SECOND CYCLE OF 
I-FETCH 

NON-ZERO LEADING 
DIGIT IN DP1 FIELD 

10 ...... OD1A INTERRUPT FOR DATA EXCEPTION 
=, =~~•F E+j------------------------------IQ~·=i~~~D 

ROUTINE 

J6- ox 
INDICATE DATA 
EXCEPTION 

FETCH NEXT OP1 WORD 
E 0081 - ODll E 01ro - ODAD 
A ""'4+RtA D D+R 

HOT1•ADD!R .......... --ti. ws.e+LSA 
L WSt!+LSA ~ R+LS 
~ R+LS A 
N6- xx -NF N7!,. ~~G 

Ol'l ADR-4 TO NExT Ol'l WI> TO 
SAR• "' ws1 R• WS6 BR ON HO PART PfltoP 

REQUIRED 

I 154760 
t 254165 I 25!544, 

12/2$4 01/1 5 
09/2 5 

C20!0 

MANUAL 
53648'4 
snD 

DATE 10/01+65 SHEET 
LOG 902 V!RStON 

Ml.1.T?PLY flECIMAL f,.) 
FINAL PRODUCT ASSEMllLY 

1 QS40ft 



t 
5 
0 
0 / 

•--------------._ ....... _.. __ ...., ____ _. __ ..__,, ..... .._._.....,.._ __ ......, ____ _. __ ............. __ _. ____ ~QS502 •DE 

OVERLAP CASE J 
(Xl) 

assoz.ec1<1-------·--""·--------·-... --.. ,,.-...... - .... - ... ________ , - • - · w • • • • - w • • - • • _. 
OCOtXU L I .W,> 00 71C >Cl 07A XO - 07A2 X>C - 114 I 00 - 781 (;FE WITH : = ~ l..Jl =.. -~ri ~ ~m...1.-.-----. ~ 5!~,E l o-! ~ ~WR 1_.., SIT 

D GZ-1 I WR+F L Ls+lt~S R AAClaO)+A D 02-1 
D Ll-1 D HOTl +ADDER I R S3 T13110 D 1.Jt-1 
R G2LIZ L WS2+LSA E!- XX ....-E ES- ** -I R GZ90 
El- X* ~ L L+LS ll+><GtYC3o-3U E'- X* ""-! 

CGZ-O)A(LB-0)+8 c ~oe SUB DP ADDRESSES OP2 ADR TO SARe OP 2 DIGIT TO Me 
R 02<.0 IR DN DP 2 NEl:Df!D DECR G2t LI• 

:s~:j:18D 
L W52+LSA 

a..-"- L+LS 
S03e,E 

R G2(0 
J1- • 

oP 1 AllR TO L FRDM 
Rt. OP 2 ADR TO Re 
TN OFF STAT 2 CA+L STAT AIGHT)e 

El.51~;] 
Gl(O 

Nl- *X 

OP 1 ADR TO SARe 

ea- X$ ...-E AND WD ADDRfSSES 
l.PDATE OP2 ADR EQUALe 
RIL STAT TD LEFT 
SAVE LAST DIGIT IN F TN OFF STAT 3e 

0------------!,---------------------------------------~~ ~-------------
! . LL::u :.::Ao J I • ~el.; Jo1•3 r--1 o•~ - o1• Li o•~o - o1slj ! LL::u :a::• u T+WL VR+WR u S03AE M 8 w+fll41 1 I T+WL Vlit+WR 

D LBtMl-1 A 0 52 c 1+1SlllM8 51 52 D LltMl-1 
3 ~1 I [g ~l W =t~~1 
C 1+851M41 · J:S- 0. R GlflllZ O J6- $$ -.JF C l+ISlllMI 
R GlMIZ G2L.8~ J4- *O _, A G1MIZ 62'10 
Ja- ** _, OP 1 ADA TO R CIP 2 TO L FfltOM J1- ** -.JG 

lGl•O)Q(HlleOJ+A FROM Le TN ON SDRe lft ON STAT 1 CGl•O)A(MhOJ+A 
CGPO>QCLPO>+B STAT 3 (NEED OP 2) CGl•OHHMl•o>+A <MOVE WITH OFFSET 
oP 2 DIG!T TO M RO IYTE TO Me INSTJ AND STAT 2 DI' 2 DIGIT TO M 
LEFT BYTE• DECA C RIL TO LEFT> • LEFT HALF BYTEe 
Gl• G2• Lit Ml• 
SET BYTE STATe 

M TO SDR PER IYTE 
STATS. lllES!T as. 
lft ON SfAT 3 
CNIED OP 2>. 

I 01 ~ 079 I I 10 -]'' I . 01 - 0185 ' xx -]. 11 - 0711 -0 '--e 0000 J ,I ,...,.__ .. ____ --~U:!502 uNHD 
A o+L L_A H+A A Mt°*8S A R+A f> D+LtM - COOeOhll> 

I UL+WL :r..x l 1 [•BS ...,. -· 1 •.--1 -
I~ ~ n n 
D Ml-1 NS- *X XX ?- 11 NI- ** -NH 
C 1+1$111MI 
R GlMIZ 0 CIP 1 ADR TO SARe M TO SDR PIA DP2 ADR TD $AR OP 1 WD TD Lt M 
N4- *O """"'4D IYTE STATS PROM SDRe 

CGl•OUUMlhaOJtA 

!NSEllT ZERO D!GIT 
INTO LEFT HALF QS!02•JCF.._---+--------u---------+--------...., IYTE IN ~· DECR 

CO>CtlX) cxu l------------------~QSS02 NIE 
OI' 1 ADR TO SAA• 
TN DN STAT 3 
CNIED r:1f> 21• 

I oJl - 078Pl A H+A 
S03QE 

l.~<· ox-s 

M TO SDR PER BYTE 
STATS. INDe 

1)( - 0118 

. ' 
~L_.. __ .... ________ _...._ ____ ...,.....,._...._..-............... .....,_...,._....,._.......,._.....,..._ .... _.,..._ ______ ._._._.._.._,. __ ..... __ .....,...,.......,._. ____ .._ __ __ 

MOVE WITH 
OFFSET 

1-j"'- 1~•-----=----•=_..._....,... •• .....,._.. ...... _. __ ..__,_ _____ ._.. ____ ....,.=_• ...... .._..,_.,__...,. ..... .._.,,,._ • ._.. __ ...._,._,.. • ..,._....,. •• _... ____ ...... .._ ....... .,.....~---·••-~-·•= ...... -..-....... =-=-.-. .......... -.-....... -.._.. ..... _.. ........... ....., ....... _ _.~ITloo-----slE 
~Xl-f'ETCH 

S:!- 1x -sa 
DATE 1o+olf65 
LOG 902 

SHEET 
VERSION 

PACK t MOVE WITH OPFSf:T 

1 QS!OO 



Q 

I 
0 
2 

01 ......, 0795 XO ..,.... 07AA 00 ...... 079' Xl .._. 07AI 
I. I I I ,..._, I ,..-..e 0010 I 
1 MU•F+u I A M+L I 1 a LLa•u I 1 A R-4•L I 

. ,_.. ~W *9 U.l+U *l•V ...! II UtW --0 8 """8+V --, . ! I ~· j 8 ?+WL. VM•WR I B W•MMB II VR+WR I ,, n """"' D GZ-1 B -·, , . D GltZ-1 I 'D LB-1 D HOTl+ADDt!R 
1 11- xo o i..••flll-1 I R GZLBZ I L wsz+loSA 
I t 1•8 8 A:S-- XO --AC S 

. t XNS!RT DIGIT ,.._. R 01ur' e&IZ 1 f )USE" "" a tYTI! ~ k~e bl 
I , INTO .... RT HAl..F Az- .. --Al I TQ "'• DECR c;a, LI R G2(.0 
I IYTEt M- XO -A 

CGl•O>ACMa.O>•A I aP2 ADA-4 
· CGZ90)MCL .. Ot+I T~ Lt WSZt 

INSERT UP 2 DIGIT TN ON STATZ 
lN M 1..F l'P IVTEt CM+&. TO LP>e 

USOOtJllE-__ _..,_ _______ ...., _______ _. ________________ ,,..'/ = = - = = "' = -• 

~ ,~~ £:-~ :~~ ~---~~-~---~---~-------~------~-,,..-~-~--~---,,..-~-~-~-~-------~-----~-,,..-~-~-""'·----·""'·~~~ 
. UtW I U ... U ..... v HOT1•ADDl!ft ......---· = • -_J I w+""'I 8 !,!!!:. VR•WR I L W~SA 
D Ga-1 .. .,.,...... .-..0 L L~S 
D l..B-1 D Gl•!-.! C 503,,E 
R G21.IZ ~ L•lt,....1 R G2<.0 

Q$500tNH El- ><* -EA "" 1 •MMI e;,- XO .....ec 
coo,01.11> CG2110JQCLS-O>•• R GlMIZ G2LBZ QPZ ADR-4 

INS!AT OP 2 BYTE E2- ** ....e TO Lt WS2e 
INTO Mt IR ON GZ 

CGl•OJQCM .. O>•A LESS THAN ZIRDt 
Cc;a.C)JQCLJlllOt•B TN lll+L STAT 
SAME AS AB 2 TD RTCDN> t 

QS500tN8E;....----..+--....,.._--...,.. ______ .,_ __ _. ..... ...,. ______ ..., .... .,_..._._. __ ..,.......,._..,._.._.._ ...... .-..,_._...,_.=-..._-..._.,......,. .. __..'/.__,._.. ........ __ ,...._ 

CXU lJY! WeOl'SET l.J ~ J1'------o 11 - 0797 10 - 079A XO - 07A4 0)( - 071D ><1 - 07AI L....e 00~ - 0791' X)( - 0788 

MDtF+U l =!A i ! LLB•U MM~V t1 M+L 1 fM•L A M+D*BS 1 l*FhA al ~~. l so3,,e B :~ VR•WR -o : bt~ L : ::X I ~;:tu T•WR f 
D G1•1 I W+MMll '/-B WR+F 8 liltM'll 

Gl(O D MB-1 D G2-1 D HOT1tADDER;J D 02-1 R G1(0 
J1- XO -J J3- OX -.J C UBMIMB D LB-1 L WS2tLSA D LB-1 Je- $lC -JH 

R G1MBZ R L L•LS C E+BS 
)(FEit BYTE IN MDF DP 1 ADlt TO SARe ..14- *X -.J J9- ><* R G2(0 R G&IZ 
TD Mt CGl•OJQCMB•o>+A ><FER M TO L• .,,.._ ><* J7- ><* -JG 

INSERT OP 2 DIGIT 
TO M LPT• D!CR 
Gh MB, 
Sl!T BYTE STAT. 

INSERT OP 2 BYTE LIKE NI 
INTO Mt DECR Git LB. 14 TO SDR PER BVTI! 

STATSe 
oP 1 ADR TD SARe 

1 rr-- - -·W7r o--------i1.,.,... - ...... . i1--., • ......,.. • ..... • • .. • .. = -1'--------.a--------:1---tssoo---usoo J J I ,_,, _______ "'°'" ______ .....,.. J cox.ix> QSSOOeADE•=-'""•..,www-=--.,.=--""I•""'""'"•------• 
(Xl) 
l'ACK 
l'RDM OVERLAP 
TEST 1 ooAi - 019

1
1 1 x1 - 07A7 1 1x - 0111' I 1 11 - 0111 1 ox - 012 1 x1 - o7A 

Al =~&: 8 %~l+u :+'tX : ~·u J L.I ~~elu =x .n·· ~J.t . ?+Wit : R-4+L fif9+V 
I w+JllMI I UtW I w+JtVG MB I I 8 ~WR 
D G1•1 WL+MD D Gt-1 -..-t--·-··-· .,.,,.____ D Ga-1 1...1-B ~I' 

Gl(O D MJ-1 D MB-1 D LB-1 · D N:n'1 •ADl)!R 
N3- *>< -..f4 C t •85*MI NS- XX C 1 +8$111M1 Ill G2L.8Z L W!bLSA 

It G1MIZ It GJ.MIZ NI- ><* -l'f'f L L+LS 
OP 1 ADlt TD SARt N4- .X -f4D XFER 1ST OP' 2 WD ~ •x CU.O)CICL.-0>+1 A G2(0 
TN ON STAT 3 CG1-0UUMB•O>•A FROM M TD Lt CG1•0t1HMB-OJ+A XFEA r:tP 2 BYTE TO Nt- X. ....-t4 
(r:tf' 2 NEEDED>• XO - 07A8 Me D!CR G2t Lie 

LIKE JD INSERT OP 2 DIGIT I I Dlt2-4 TO L• 

><FER 1ST DP 2 WD 
FROM M TO Lt 

TO M LEFT• DEcR B LLBtU ,..BtV I 

r----------o G1•1 
Gh MBe I :!lta Vitt] 

OP 1 ADR TO SAR UT DP 1 WD TD M 

I XO .....,. 07Af XX ..... 0?88 
Al*A i~M L-j ....__... .., lit-' 

U- XX -SD 59-M XO -se 
I 

D MB-1 
C l•BS*MB 
R GlMBZ 
Q.,_ •x 

CG1-0HHMB•0>•A 

INSERT Of" 2 DIGIT 
TD M LEFT• DECR 
Gh NI• 

I 1.$4160 
255449 

I 
12+21164 
09+2016!1 

OP 1 ADlt TO SAR 
BR ON G1 LESS 
THAN ZPDe J lX - 0723 

t 
A H+A 

LL. .. U 
B U.W 
: :r;o 
sa- •x -sH 

L TO WS2• 
SAY! LAST IN F 
IN CASE FIELDS 
OVERLAP• 

C2050 I DATE lC>H)l/6! SHEET 
LOG 902 VERSION 

""NUAL. 5364126 I PACI<• MOVE WITH OFFSET 
SDn I 



GS60hSD0-­
(00) - -·· ........... z. tuJPllSF -- -

ADDRESS OF NEXT 
DP2 WD CR-4> 
TD Lt WS2e 

e ocJ8 - 06A12 
A """-WAtT 

0---0 HOTl•ADJ>E~ I ..... 
C EtS03 

l. )()( .-.J 
11 tXGt Y ( 30-!U 

SUBTRACT oP2 
ADR FROM 
DPl ADA• 
TN CF!' Q STAT 
(STAT 3) AND 
SET R/L STAT C2) 
TO RIGHT (OFF>• 

e oo~A - o6Als A R-4tL 
0-0 HOTltADDER 

L WS2tLSA .. 
L LtLS . 
C S03AE 
R 0 G2(0 
JS- °* -.J 

oP 1 ADR TO L• 
(R-4 TD RtWS2> 
TN DN STAT 2 
CA+f.. TO L>. 

• "*""""8bu ___ ,_.._ ___ ... __ ,.. ___ ,,.._.. _ _._.., __ .__=,..=--•"""""•""•---·-.. =-U602"l twADI 
CX1),., 

~111'-N' 

0....--------~ _._. _____ -_.._ = .......-. ----- ---------

----------------------------------------GS601----•AFE ()(0) 

. t-------------------------------------~QS601-----Ll'E 
xx - 61)4 I OVERL.A:l - •CFJ CXO> 

_1 .. 1 =~ADDER l..lJ ~!+LSA l 
Tl!ll() ,.l I LLtLS 

L&- ><*....... L7- XO -.L QS601.AIE-.--------------------..... --------il"'-'!"-______ _,_________ XFER MOD?f'?ED OPl 
fO>Ctl>C) • ADR OF NEXT TD L AND WS! 

11 - 06A3 E 0001 I 
A H-t.WA+T I ~ HOfltADl>ER 1--i 
C E+S03 

I 
N!- XX """"'1IC 

ll+lCGtVClO-lU 

Dft1 WD CH-4> 
10 ..,... 06A6 TD He 

E 0000 ~ ltlt CW CJlll ~ H-4+H ADDRESSES !!!QI.JAL 
r---!!. HOTltADD!R l 

L:S03 XO 

ADR OF Nl><T 
DJll WD OM> TO H I QS602eJD1AD-....,._.. __ ,,.. .... _......,_.,_._._. __________________ .....,...,....,...._. ______ ..__,,, __ _,,_.. __ .._ __ _.._.._., __ ._..._ __ .._....., ... ....,'f-..__.. ______ ._....._, __ ,. 

()(1) 
OPl ADR • oP2 ADR 
TN ON Q STAT <S3J 
SET RIL STAT TO RT ClJFlrt 

I MAC" m/64 NAME 
/65 MODI! 
/6!!1 f P•N• 

I IM CORP. 

I DATE lo+ol/65 SHEET 
LOG t02 VERSION 
, UNPACK 

NON-CIVl!M.AF'PfD FIELDS 



Q 
s 
6 
0 
1 

QS6021EDO-- ·­
COOeOU 

Ill TO SUR fl!R IYTE 
STATS• !ND• 

XO - O.C2 00 - 06A8 :=.s I ----------oe: ·1111 

.--C E•IS .-------------------------_...----..... ------------------------------------0 ., 1 sz T13•0 I 
A~ --A~ 

I M TO SOR ttf!R IYTE 
I STATSt AE!IT IYTI! 

l sTATSt IR ON R L 
STAT CZ> TD L (ON) 
AND Utt ADDRl!SS!S 
EQUAl.1 

B LL .. U 
8 E+WL UftlWR *•----•utoo-----AJe 
8 W ..... (!?> (O>ct1X> 
D G1•1 

g=i. 
R GlflllZ 
A9- •x -A 

,ALTER !MIT lfl 
ASCU BlT ON 

( Gl-0) QC "8llO )+A 

INSERT RT Ofl' 2 
DIGIT WITH l!MITTIU> 
ZONE TO M1 DICR 
Glt Mlt 

A H-LWA+T A M+D$1S R-4tL 8 E+wt;;. A ""'4+H I Ml>•l'•U 
D ICITl•ADDl!R C E•BS ... ---o HDTl+ADHR · .r:J WMMIU!T> D l'IOTl+ADDl!R I l!+WL. UR•WR *"" = --w WStl!..._$A 11 L WS2tLSA D G1•1 C S03AI! I W'"""8fEf) 

Ls+L+LS ...._ L LtLS Ml-1 I D G1t2-
R 53 R 0 G2(0 C 1HMM8 D &.l•Ml-1 
Ea- X* -e 3- XX -e E4- Oils -e R GlMIZ 1 Et- XO ....e C l+BSIMG 

11fXGtVC30-3U ES- $1 -EE R G1MIZ G21.IZ 
SUI Qft2 AIJR 'ROM M TO SDR P!R IYTI! OP 1 ADA TD L l!t- *" -e 
DP 1 ADA1 CA-L>e STATS, RESET BYTE FROM R, f'ETCH DP2 ALTl!R EMU 11' 
l'ETCH OP 2 WORD STATSe ADR TO Re llR ON ASCU IIT ON ALTER EMIT ll' 
TO L l'RlJll WS31 G2 LESS THAN ZERO CGlllO>ACM .. O>+A ASC:U BIT ON 

UPDA'Tf OP2 ADlt1 CGl•O)Q(MhCU+A 
R-4 TO RtWS21 INSERT Z!RO lyTI! CGZtlOUICL .. O>•B 

TO Me DECR Glt MB 
Xl'ER OP 1 ADR TO INSERT OP'2 DIGIT 
R FAOM L• WITH EMITTED ZONE 

IN M 

L ~O~A-+T J06AC XX - 06CA Xl - 06Cl XX -]6C 
w 1 R+A r--t 2.~s ! R+A 

ICI !+ADDER ------------1 M C E+BS a---1 
to LS+R+LS 
I Tl:S.O 
J1- )()( Jl- X* -JC J4- XX -J ,J5- XX ,,,._ xx_., I L~~ I 

QS6o<>1ECE'----,, U+XGtY (30'!-!U · 
C o<>tOU COMPARE OP1 ADA Dfl NexT M TO SDR PER BYTE DP 1 ADR TO SAR 

fO REFETCH WD 
JUST MODIFIED1 

1..:·- .. ·1L· 
lCPER L TD Me 6012"2 ---41NEED 

AND CIP2 ADDRESSES oP2 WD TO SAR STATS, RESET B.s. 
<~>• OP1~~~~ 
DP2 ADR <WS2) 
TO Re 

NON-OVERLAP FIELDS 
DP 2 WD TO Lt WS1 

oo~f - 06C1··-=--·-----·-"""'"""r "" f =~•1SA 
~ L+L.S 

~5- lC)( -­°" 1 WD TO Lt Mt 
ws1 !'ROM SDA1 

m _. tr 

I 00~~ - 06].., - • D D+L 
WSt!tLSA I L+LS 

54-. 00-S 

bid bi: l:MllCd '"" 5ZI -

I 294760 
2!147'7'0 
21!54'7 

I 25!5449 

11/21164 
02/01/69 
04/'6/69 
09/20/61 

L 

MACH 
NAME 
MOD! 
PllNe 
JIM CCIAP• 

PS d le ..... 

C2050 

MAM.IAL 
5364828 
snn 

()()() 

t 11-0•] [ ..... -----a602m (OX) 

ox~ 

XFl!A L TD Me 

.. QS600oa 
coo> 

DATE 1o+G1/6!5 SHEET 1 QS60l 
LOG 902 VERSION 

lit.PACK - !Pl STORAGE 
Oft2 l't!TCHe ?ERO lNSERTtnN 



Q s· 
6 
0 
2 

Xl - 0617 XX - 6U3 OX - 06<.:4 00 - OHO 
&MOOtADE----11111"11E11e: 0011 1 .. •--oel UU ,......e UU ,.._.e 0011 1 (XU ' · A filtL I L.Ll•U I i LL .. U I A MtL 
FAQM AUDRess. L WS•E .... SA • f!•WL UH•WR *'-CJ • l!iWL 1+WR 111-Q L. WS•E•LSA __, 
fEsT l L+LS • w+f'tdS(tf> I W•MMIC!1> I L L.U I 

Gl-1 . D Ghl-1 I l 
0 MB-1 D Ll•M .... 1 I 

1- xx-" c: l+IS*MI c ......... I 4- xx -A 
R G11118Z M GlMBZ 62LIZ I 

)Cll!R M TD L A2- •X ..,.. Al-- .. ..... Xtrl!R M TO L TO I 
l!CAU$1 'lELDS ~TE" IMlT lF I UPDATE OP 2 FIE'-D I 
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