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IDENT IFICA TION: 

AUTHOR: 

ACCEPTED: 

PURPOSE: 

COMPUTER 
CONFIGURAT"ION: 

SUBROUTINES 
REQUIRED: 

STORAGE: 

TIMING: 

CALLING 
SEQUENCE: 

USE: 

METHOD: 

PROGRAM DESCRIPTION 

Catalog NUInber 301016C 

SEL BIOA/B Divide-Fixed/Double Precision Subroutine. 

SysteIns Engineering Laboratories 

July 23, 1969 

To cOInpute a double-precision quotient froIn a double 
precision dividend and divisor. 

Basic SEL BIOA or BlOB 

None 

120 octal locations plus literals and interInap referencee 

I ~les plus norInalizing tiIne of 9 cycles per bit. 

LAA DVND MSB DIVIDEND 
LBA DVND+l LSB DIVIDEND 

X CALL DDIV 
Xtl DAC DVSR Address of InO st signi-

ficant word of divisor. 

After the execution of the prograIn, the return is made 
to X+2 with the double precision quotient in the A- and, 
B-AccuInulato rs. 

The diviso r is norInalized, and a shift instruction is 
constructed to scale the dividend to the saIne place. 
If the dividend is greater than the divisor, the over
flow latch is set upon' exiting and the answe r should 
be considered invalid. If both the dividend and divisor 
are zero, the quotient is set to zero. 



SF:::'" 301016C 

METHOD: (Cont'd) 

The double precision qU0tient is produced from the approximation: 

A+B A+B 
= 

C+D C 
(A + B) D 

C2 

NOTE ~. 

Version C incorporates a change to correct an 
error which occurs when the divisor is negative. 
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RESTORE 
OVERFLOW 

AND SAVE D.P •. 
DIVIDEND . 

ABSOLUTE 
VALUE 

DIVIDEND 

ABSOLUTE 
VALUE 

DIVISOR 

NO 

SET QUOTIENT 
= 0 

SET OVERFLOW 
INDICATOR 

s ;~ .. -' 3 0 1 0 16 C 

NORMALIZE 
DIVISOR 

SCALE IT 
DOWN 1 PLACE 

TO AVOID 
OVERFLOW 

CONSTRUCT 
SHIFT COUNTER 

TO SCALE 
DIVIDEND 

SCALE 
DIVIDEND 
EQUAL TO 

DIVISOR 
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(A + B)/(C + D) = (A + B)/C _ (A + BI D/C"Z 



I o o o 0, .. -·~o,-o-
1 

1 PAGE 0001 DIOUljLt: fJRt:ClSI0N FIX P01NT DIVIDE CAT. .s01016C 
OOO~ * 7/23/69 
0003 .. D0UBLE PREC I S HH4 fiXED PV1INT UIVIUE 
0004 .. CAI.1.J ~G S~Ql)f~r.~ . '--_ .. _-_. 
0005 .. LAA MSB OIVIUEND 
0006 .. LBA LSa UIVIUENO 
0007 .. CALL DDIV 
OOOB .. DAC HS~ UIVIS0R 
0009 00000 00000000 HEL 

,,---_ .. _-- -Q01Q 0000 Q2flOO 0 0.011 !~~~E DJHV~ DO Iv 
0011 00000 00000000 DDIV HLT 
0012 00001 00000025 S0F RESET o1VERfL\1W 
0013 00002 00000033 N0P 
0014 00003 03100106 STA DV~D SAVE MC:;t:i OIVlDEND 
0015 00004 04100107 ST~ DV~D+l SAY!: LSti OIIIIOFND 

- -------_ .. _---_. 0016 oaaQ~ OQOOOJ)_2-4 _ §~f 
0017 00006 00000002 NElJ 

55 I.p l-0018 00007 03100110 . ,? ?T~ TEST ABSIOLUTI::: VALUE UIVIUENf'l 
0019 00010 02300000 LBA* DDIV ADOKESS IJIVISi1R 
0020 (lOOlt- 14100000 IMS OolV AI <i ,..0 

0021 00012 01017743 LAA :",29 tv"F NI6RMALIZE C0UNTER 
-- -.- ---- (H122 tUHU3 QJlOQ111 _________ s T~_ -'.f,j tiCJ_ /tJo /"0 

-

0023 OOta4 01400000 L.AA 0 9 1 MSB DIVlS0R 
0024 OQQ'-5 00000024 SAP -
0025 00016 00000002 NEli 
0026 00011 15100110 r.;MA TEST· 1 S ABS0LUTE ()IVIS0~ GREATT~R T~EN AtiS. o 1\J.l O. 
0021 00020 10000000 UJV eO NIil, SET eJIIE=fH"L0W 
0028 00021 00QOO033 N0P 

---- ~- . ------ .--~~--

0029 00022 00000022 SAZ YES g 1 S MSB DIVlSIt)~ ZER0 . 
0030 00_023 11100031 t:JRU 0000 6 N0, C0NTINUE 
0031 00024 01 400001 L.AP; 1st YES, CHeCK LS8 
OOJ2 Q(t02' 00000022 SAL IS IT 7 I:: RQJ 
0033 00026 11100031 tJRU •• 3 N0, C0MTINUE 
0034 DOO2Z QOOOQrut2 TAI:J 

~- -------------------

0035 00030 11300000 ~tjRUft 001\1 EX IT 
0036 00031 01400000 LAA 0,1 D0UijLE 
0037 00032 02400001 L.BA 1,1 PRECISltiN OIVIStiR -



1 PAGE 0002 D~UHL~ PRECISI0N fIX 
0038 OOO;J~ OOOQQOJ2 DDV1 SNIi1 
0039 00034 11100100 - ~RU t\l0RM 
0040 00035 00000112 F RA L ~\. f) 

0041 00036 03100112 - ST~--DVSR-=---~-\j\D\-~ 
00 .. 2 00037 04100113 STI:j DVSR+l 3 uiJ) 

0943 00040 01100111 LAA NMCT -,0 
Q044 00041 06077743 ~M~ s-29 -:--" 
0045 00042 15000017 - ~M~ c1S 
0046 ---.00043 11100104 ____ hJLR.U ___ ~_0P __ _ 
0047 000~4 11100104 I:jRU ~0P 
0048 00045 06000017 SM~,:: 15-~\ 
0049 00046 02100114 LBA F"L15 - r~;;' 
OO,~ 00047 04100056 AB2 ~TI:j A81-

I 
! 
! 

P01~T DIVIOE!CAT. J01016C
NIaRMALIlED I 
NIa, SHIFT NEXT dlT 
YES SCALE IT D~WN T0 AV~ID 
--- - -,- ----------------- ---------- -- - ----- ----- ----

SAVE N~RMALIZED DIVIS0R 
I 

I 
! 

C0NSTRUCT S~IFT C~UNTER T~ 
!;CALE DJVIDtNl) 

i 

i 

0VERF"~0W 

0051 00050 00000616 '. LSL 6 q 
0052 00051 05100115 ______ ~.MA- __ fJ .• !.L_ C~~STRUCT ~JA INSTRUCTr~~ FdR DIVIDEND 
0053 00052 03100055 STA I" 5 
r:;;,.~ OOO~3 Q110~106 l.AA DVND 
OC5S 00054 02100107 LBA DVND~lr 
005_6 _ ODQ~~ 001l0_Q017 f L A ~ €? : 

0057 00056 00000033 ABl ~0P ~ p~/$ 

, 

MSR DIVIDENd 
LS9 DIVIDEND -
SCALE IT cQJAL T0 DIVIS0~ 

00;8 00057 00000112 FRA 1 __ , __ . _________ , ___________ _ 
OO~9 ~ (A+a)/(C+D)s(A~8)/Cm(A+B)O/C**2 

I)06J) 000.60 1J)l.OJ,>-'112 I:JIV DVSR +.\ ~<n~~ (I~"'B)/C ! 
0061 00061 03100116 STA QU0T ' 
0062 _ 0.006_2 00000006 I AS 

- 0063 00063 00000110 RSA l' 
0064 00064 03100117 STA R~DR 

SCALE D0wN ~EMAINDER 
SAVE REMAINDER· 

'00" 0.0065 01100113 L.AA DVSR.l 
-"o----------~--- -- ---- ---- ---------- --- ---

01'660.0066: OC)OQOl.l_0 HSA 1 
j 

0067 00067 00000002 NEGr 
0068 _tl00:70: _O_Oj)J)0005 T A& ' 
0069 00011 01100116 HPY QUeT· 

-D 

00-70 00072 0'10Q117 AHA RMOR.-

ADD 2 TERMS! 

,4 

- ___ 0 
------- --0------- ---------------

- (~" -
. "._ . ~ .. _ " .. _ •. __ .. __ .~_._J'~L' ."_ 



C) o 

1 PAGe 0003 
0075 00077 11300000 
00-76 00100 00000117 
D07} .ODtQ.1- .. l41.QQ111, 
0078 00102 11100033 
0079 00103 11100035 
0080 00104 02000033 
0081 00105 111000,,7 
0082 00106 00000002 
0083_ .. aoll!}. DOOODOOO 
0084 00111 00000000 
0085 00112 00000002 
0086 00114 00001717 
0087 00115 00000017 
0088 00116 00000000 
OOB9 __ .0.0.111 OQOOQQ-OO 
0090 00120 70~00000' 
fRR0R5 0000 00000 

DIOUtlLt: 
tlRU. 

N0RM FLA 
JM~ 
~RU 
~RU 

N~P L!3A 
~RU 

oVNu ~Sb 

Tf;S! ~L! 
NMCT HLT 
ovst'C ~Sb 

F"Ll!) ~LA 

FLA! FLA 
Qu~T HlT 
RMD~ HL! 

I:NU 

o 

P~ECI51e1N FIX 
DUIV 
1 
t-H1CT 
OOVl 
DUV1+2 
:'33 
AtJ2 
2 

2 
15 
0 

P~INT o I V I OE 
EXIT 

N0P 0P-CeJOE 

) _. 

C) 

CAr. ~01016C 

(~ 

o. o 


