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CODED BY 1 1C. L. A.uatin 

SUBROUTINE I Floating Decimal .lr1 thnaetic 

PROBLEM• To naluate the expressicm. U op V • Y wbeN U and V are g1 ven in 

floating decimal. .term. !he amnrer, Y, is to be in tlcati"lg 

decimal form. op may be any ane of the arithmetic operatio:i.s; 

addition.,· subtraction, multiplication, or division. 

The mantiasaa and exponent indices or U and V are separated, the 

appropriate operation 1~ performed and the result is assembled 

With its proper exponent index. 

1. The flo&ting .f'om. a£ u, V and Y are repreeented symbolical.ly us 

U •.U + U 
111111 exp (Uman • 8 digit unt.isaa of u. 

uap a 2 digit exponent index ot u.) 
. A-~-fu..4/ e.-111nt11f -f St? 

.W-=-0 
V • V +V man exp 

y. !Dian + yap 

Where the non-zero numbers hava man:t.iaau of the f Orill 

.%i 12 X, ~ X; x6 x7 x8., Xi ; o and a noating decimal sero 

1a ot the tom .0000000000. The exponent indices range frail 

1 - 99 inclusive. 

2. The aanputer 1tUl. h.al.t its 

(1) 

(2) 

op• diviai.on and V •'O man 

Y >100 exp-

3. Y • Y + Y v11l be • 0 Us ma a:p 

(1) Y < 0 ap-

(2) 1\-nl - 0 
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ACCURACY: Yma.n is rounded to 8 digj. te tor all op. 

s ... 1.2d · 

FORMAT: The subroutine is stored in relative positiana 0000-0079. Exit !'ran 

the subroutine is at position 0077. Entry positicm ot the separate 

operaticns aret 

0000 Subtraction 

0002 Addition 

0003 Multiplication 

000, Division 

The result, ,Y, ie etored ip the A-register and also in potiJition 4008. 

CYCLE CONSTRUCTION i 

No major looping is used 1n the coding of the problem. One •llll)le 

loop is wsed tor the separation o! the mantie.a and exponent 1nd1oe8 

or u and v. (oonmands 0008-0015) 

SUmt.OUTINE EN'IRY AND EXITz 

The subroutine ie coded rar entry via a cub R command to one ot the 

relative positions 00001 OCXl2, 0003, ar 0005. As an altematiTe 

entry method, the subroutine exit address may be stored in the 

R"'register in position ~¥.f4 by the main routine and subroutim 

entered via a cub ccmmand. 

The exit is f omed by the subroutine and stored in position 40dt 

as s. cu(~Rtif4) canmand. . 

CAUTIONt A cub Rx enti7: oanmand mu.et not be executed hem the 7000 loop .. ~ 
INSERTIONS FROM THE MAlli ROOTINEz 

(A)= 0 

(4008) = u 
:; + xxxxxxxx ldc . 

(4007) ·- V <-~ CyJ - r mantissa exponent ind.ex 
l U sign of mantissa 

2/10/54-m.im ~ v 
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REGIST:Flt. AND LOOP CONDITIONS: 

COMMENTS: 

STORAGE: 

1. Used by the subroutines loop 7; the A, R, and B registers and 

the special oounterJ poeitiooa 4008, 4007, 4oo6, 4005, u~. 
2. After the subroutine 1 

(A) = y 

(R) = yman 

(B) rt 0 

(4008) z:: Y 

(4~):: exit eommand = cu(IS_RzRJR4J 

This subroutine may- also be used far Fixed to Floa.tingFom oonver-

sion. To convert a group of numbers to floating !onn which have N 

plaoes to the lett of the decimal point and 8 - N plaoea to the r1gbt1 

the exponent N + 50 is appended to the rignt of the number and the 

number is added, by- use.of this subroutine, too. 

Example: 

Appended 
decimal Reeult 
point on addition 

Fixed decimal number marker to o. 

0 '() o. 0 l 3 4 5 53 .1 3 4 5 O O o o 49 

1 3 4. 7 1 6 4 o ~ .1 3 4 7 l 6 4 o 53 

O 2 1.0 O 4 1 3 53 .2 1OO41 3 O 52 

0 0 o.o O O O 1 53 .1 0 0 0 0 0 0 0 46 

0 O 0.1 0 0 0 2 53 .1 0 0 0 2 O O 0 50 

0000 

raantisea and exponent eepara.tion-operation entry and 
exit preparation. 

0018 

0019 0000 08 0001 

2/10/54-mjm 
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STORAGE ( CONT 1D) z 

0020 

0027 

0035 

0036 

00}'/ 

0039 

~o 

0059 

0060 

0079 

2/10/Sh-mjm 

op :zmu1t1plication 

50 X 10-lO 

} p;,rt of namnallzation 

} op= addition 

} narmallzatioo 
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FLOW CHART: 

Entry, 
-~o 
+ --.,..0002 
x~3 
+~o.5 

Prepare ,' 
op entry 

0000-000 

Subrou. tine 
I---":! Exit 

Preparation 

f _ _ _ ___ - - Addition 

I 

~ ---------i . 

-, 
I 

I ·, 
'1 
I 
I 1 
I I 

I I 

I I 

.. _,' 
I 

I 

Separation of man
tiesi& and exponent 
indices. ---

Enter proper 
op routine 
(+, x, or f).. 

-ooJ.6 

~-~o- O~F, -}Mrlon ~~:F.1 Autanat.ia halt 

1 002 7-()()J · 
I 

Enter Normalization 
N annaliz~ .and oheek 
for Y = O. man 

• 
0 

II 

-~ Set Y • O. 

ound off 
and etore 

l--4161M----jl y • 
man ·No O. 

Form 

Yexp. 

Check for . y < o. 

y >0 
~ 

exp.-

Halt ·~ 

!---001-9 

~.<100 

.---....-L I Assemble Y 
and store. 

·~~~~~-~-~~-~-

(oti?li.::0076 

y < o • 
. exp-
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N ublCode 
a:/cu 

Retanu 
C.lf 

Ne-, 

s ... 1.&1 

Coct.111, K .. L. AMtin 

INSTRUCTION &.JST a.t.d~~~~~~~~~~~~~=--

0.,. 9 Sentember 19',1 

bNl:a 11,r,a 
, ••••• 111 2fflct c..ttMiltr 

s 5p119 I Order I Add,,m • cw., I ~ .. _:_1-..:=-.c::..r...::==-..i..-~-+-~--+--+-~-+-~-+-~-:--~~~~~~~--t-~~~~---~~ 
4007;:, 

4007 

0 

0 

o I 

0 I 
0 I 
0 I 
0 ' 

0 

0 

l 

0 
I 

0001 

0000 

0001 

0001 

0000 

0001 

0000 

0000 

0000 

0000 

0000 
I . 

1 I 0000 
J 

' 
0 ! 0000 

' 

}_ 0000 

65 4007 ,_ 

02 4007 

74 7017 

74, 7018 

02 I 7mt, I 

I 7417017 ; 
I ' 
' I 

I 1h I OOC1i ! 
I 02 I 4<><1l i 
I I l 

I 12 ! 1019 · 

I 6414007 

I 131 0002 I I 
j 02 1 4007 j 

! 1h ! 0002 j 

I 12 i 4QCY,, I 
I ! 
I 
I 

0 I 0000 i 22 j 7009 ! 
I, l : I 

I I I 
0 1 0000 j 72 j 7019 1 

I I I ~ i 0000 I Jo I om 7 i 
1 9/9/53t-un l I 

CEC 523 l j 

I 
I 
1 

I 7014~1 
I 
I 
I 

0000 

0001. 

000'2 

0003 

OOOi 

0005 

ooo6 

0007 

0008 

0009 

0010 

0011 

0012 

0013 

I 0011 
I 

0015 

0016 

I 
I 

ceu 

tmc 

ad 

ad 
I 

I tmc 

i ad 
I 
I al 

I tac 
I 

'B 
I 

1 I ca 

ar 
I 

1 i tmc 

el 

11 I tmh 

I I -1B 

IB 
I 

2 
1foub Cu..\· 

7017 

I 7018 

7016 

7Cfl.7 

I OCdi 
4~ 

7019 

1 4007 
I . 
I 0002 
I 

I 
4007 

000'2 

(A\= •V.Jchange s~n of V Subtraction entryo 

I 
. (A\. = 0000000020 I Addition entry. 

I (A) = ICUb 20 on op = x L I Multiplication entry. l a l_cub 40 on op = - or ~ 

I 

I (A) =i ()()()()()()()c (Division entry) ~ 
I & 

I ( J 
\} -~" I (B) = 1 

! (B) 
4

=: 1, (A) -~~ (B) a 01 (A) ::: V. 
I a~ a 
I (.A.) i:i U J V 

a man lllB.Il i 
I 
1 store mantissi.a.s 

(l) ~ u J vexp 
I a exp 

"' Subroutine exit 

I-" preparation. 
~ 

Separate mantissia and 

e:xDonents o! 0 and V and 

a tore. 

i 
! 
I 4005 ·! 
I I 

! store e:cponenta . Ji', 

I . 70C'/9 
I 

I 7019 
I 

0027] 
JJ 

i (B) :z 0001. . .. 
t-

exit to °*ration entry 

IOO !l-53 TLC? 



I 

0 

2 

0 

0 

0 

0 

o I 
! 
I 
I 

......... Coda 

5pe'9 I Ord.v I Addnm 

0000 001 ~o 

JOI 0020 

·-
wo, 

Jlat.. 
c.a 

Hnd,er 

0017 

0018 0000 

0000 ~ I 0001 I 0073 --.1 0019 

0001 

0000 

0000 

0000 

I 74, 4oo6 

j 7517036 
I ' 

! 0214oos 
! 64 1 4008 
j I 

I 
I 0016 ~ 
i I 

J I 
I I 

I i 
I ' 

0020 

0021 

0022 

0023 

0 I 0000 1 60! 4007 ! i 0024 . I , ! 
I ! ! i 

0 0000 I I 0025 I 
I 

' I I 1 

I 111 0003 

?. 0000 
I 

I 

301 ooso 
I 

i 
I 

0 : 0001 
I l 
1 64 i 4006 I 0016 -+ 
' I I i 

0 I 
I 
I 
I 

O i 
I 

I 
0 

0 

0000 I Tu I 70)6 i I 
0000 1

1
. 75 1 4005 : I 

I 
I , 

0000 : 12 4ocx, I 
I . 

0000 I 13 J ooos i 
I I I i 

o I 0000 I 64 i 400a i 

I I I 
_'[: ::3 9/9/,31 l I 

0026 I 

0077 I 
0028 

0029 

0030 

0031 

0032 

' ' 

INSTRUCTION LIST 

IMmldfoa 
lr11111 II t lff9Ct 

at ans. I~ 

l 
I 
I , .~d 

1:: 

~ 

40C6 

I 70)6 

Multiplication 

I (A) = V 
I & exp 

I -so 
+ uexp 

(A)a ::i; vexp + uexp 

4oc6 / 
I 

ca L.008 j (A) =i uman . a 

mh 4007 j ( A) a = (Uma.n) (Vnaan) 

1!11 I 0003 

2 I cub I ()(X>O I 

I Division 

ca 

1 ·d 

BU 

tmh 

! h006 i 
• (A) = U a exp 

I 7036 (A) ~ U + 50 , a exp 
I ! 
I 4005 ' (A) = U ~· V + 50 

I 
I a exp exp 

4C)(k) I 
I 

sr I I 

I 0005 r· :., ~ 
~ 

I 

ca I 4008 (.A.) a : uman 

--1., 7d 

CodedJIJ Kc T., An'-=t;-ln 

Cliedmll~,~~~~~~~~~~~~~~ 

DIN Q Ren+:9fflh,,. ... 1 o~~ . 
• 

Ceadaitr 

>- Constante 

~ 

i-. 
Form and etore partial 

~ 

yexp 

~ 

:-, 

f Farm Iman 

..... 

exit to noztmalisation 

h Form and store part,i&l 
~ 

l 
I 

I u 

I exp 

JO!l ll-S3 n:-:, 
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~---- •r••-. eo.,. Coded ti, !'.. L, .AURtt n 

Computer Diwtion INST~UCTION LIST C&ecbd~~~~~~~~~~~~· 

o.t. 9 Sentember 19~1 

I ~ Code Wal . Cell 1m ..... EffKt Colltiultf -, I I I - I I . · I .... 1-1-: -G: - : · I -1 -- : -
0 0000 

o I 0000 

2 0000 

0 0000 

O I 0000 

o I 0000 

2 I 0000 

I 
' ' 

0 ) 0001 

o I 0000 

0 I 0000 
I 

O ! 0000 
I 
I 

o I 0000 

:J I 0000 

J I 0000 

> I oooo 
I 

9/?/53-rnm 
CE-: !i23 

13 0001 

61 4007 

30 I 00>0 

0033 

00.34 

OOJS 

0036 

er 

div 

I 2 I cub 

oo I 0050 

32 I 0000 I ~~I 0037 i 
I I I I . 

:B+ 
I 

i l4 I 0(>07 I I 0038 

· 30 I oo64 l! , 0039 
I . 
I . I 

• i I 
I ' . I 

i 'IS I 400S 1' 0016--,.. i 00!0 

13 i CX)()l I ~1 
I 

I 
:el 
I 

2 I cub 

I I 
i i 
I I SU 

! 

sr 

! 7317055 ! :,· ~ i I sgc 

, 28, 7059 , r O<li3 , '. cc 
I I . 

! d, I 7<1.8 7059 -'> octi4 I I Z 

I I I I 
I . I f 

! 64 i 7058 ! 

1
1 141 OOOl I 
. 02 I 705J. i 

I I 

I 
I 

oeit5 

0046 

OOL7 

ca 

sl 

bnc 

0001 

4007 

0()60 

0007 

0064 

4oo6 
I 
I 0001 

; 7055 

7059 

I 7c1i8 
I 
I 
I 7058 

0001 

7051 

(A) =U .!-V 
a man· man 

I 
exit to normalization 

I 

I I (B)a .:z 2 

I (A)aa~rr1..-~>-, 

Uqed by nonnalization 

rcutJ.ne tor cort'ection 

\.-J when round ott overtlon. ---~ .,, Addition ) 

i (~-)-a. .... :---~·xp -u exp 

! 

' (A.) a ;; OOOOOerOOO 

~ ' 

I,< 
,-, ' r,·, 

) .. \} 

(4)a = OOOOsr(Vexp - Uexp) 

I-
I o.F. r U > V 
( -

µ 

o.F. s difference 0£ expo 

nente,. 10 
I- . J Alter ohii't rigbt cC!'..mand 

50'\ r.-~~ Tl ,-.., 
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--- , 
Namorit:af Code 

a:/cu Celf ·- ,.- I I Order 
Retums Namher 

Spars Addtez 
I 

I 
I 

1 I oooo 
1 64 4004 7olili~ ~8 
I 

j 0000 4005 0049 1 I 02 
l I 

1 I 0000 164 4007 co.so 
I I I 

I I i I i 
I 

! ~ ~ I "M" ' ~ 

' ---- I ! /"'\.J"'\r'-. 

C. 

C 

(; 

., 

() 

0000 

0000 

0000 

0000 

0001 

0000 

0000 

, lh 

! 30 
I 

I 

I 01 
I 

i 

I 22 
I 

0001 

oo60 

3000 

7044 

i 72 : 7(X)9 

: 15 i 7078 

: 1) I 0002 
I 

9 /9153l=mm i 
I ' I 

.. ::: _. ,'. I ! 

l 
I 
I 

; i 

j ?OhJ~ 

: I 
; 0026 I 
003~ I 
0057 · 

0056 

0057 

0058 

0059 

0060 

()())1 

0062 

_. S-l..5t.; 

CodedbJ K. LQ Austin • -·------
INSTRUCTION LIST Chc:bd~·~~~~~~~~~~---..:~-

llllfflld:'ion 

s Ord!lf Addl"CSJ 

I 
. 1 ca 4adi I 

I 
I 400~ 

I 

l tmc 

1 ca 4007 
I 
; 

' 
I 1-__ I 

fV'\"lf'\, , 

I el ! 0001 . 
I -

2 i cub ! oo60 

i ooooe ~r 000 

B- : 7~Ll 
I 
I 
I 

B I 7<:i:J9 

j spl j 7078 

ar 0002 

Dat9 9 Sentember 19'53 __ 

l.-.d1- Efhct C:C.tfnlt, 

(B) = l, (A) = V I B = O, (A) = ~t COIQ!n&nd, a exp a 

Adju8t smaller rnantissia 

(B) = 11 (A) = U ; (B) = O, for addition. 
a man 

(A) :;:; V 
a man~ 

c... 

~ 

u + V 
),- man man 

..... 

exit to no: ization 

normalization 

(B)a =,0001 

(A) ~ normalized Y a man 

Normalize yma.n 

!10~ 11-53 TL::, 
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Coded&, K ... L" Aµlllt1n 

INST«UCTION 6.IST Cliecbd~~~~~~~~~~~~~~ 

Dn 9 Sentember 19 ~1 

Nul8l'lail Code cc/m c.a ........ 
w- ...... b 11 SJ"t sr.ct Coatt.oftJ 

' s,.. Ordw Adche.:i • Oldlr MdNss -
0 0000 23 0000 oo6J ro· 

0 ' 0000 12 4008 0039--,. oo64 tmh 4008 -

0 0000 13 0008 CXX>S sr 0006 
I 

2 0000 04 0037 oo66 2Ji 0037 
""' . I 

I 

(A) = 1 x 10-lO J .x.10-'{) 0 0000 11 , 0000 i I <n>1 I !B~ I .. 
I 

I lad j 
a (IL 

. I I 

0 . 0000 174 I 4~ I ~8 4oo6 (A) = (A\ + partial. Y ~ Form Yexp 
I I l epc- I 

· a exp 

0 0000 j11 I 0001 I ocx,9 I 0001 (A) a = (A)b O normalizing factor I 

I -
! 0000 ! 73 I 1oso ! 

I 
I 

0 0070 I sgc 7o60 
.... 
~ Oheck for I < o. 

I 

1 

I exp -
I I i ' I 

0 l 0000 j 2a i 1078 i 0071 cc 7078 -· ... 
I 

. 

0 I 0000 ! 13 I 0002 0072 j sr 0002 I 1, Oheck f"or Yexp ;: 100 

I 0000 
I 

I 

2 -~ I 0073 I 2 I z 0019 J . \' I 0019 , I 

I ! ca 
i 

0 I 0000 j 64 1 4008 i I 0074 4008 (A)a == yman 
.., 

I I 

0 : 0000 114 I 0002 I 0075 sl 0002 I (i) CI + y ,.. Form and store Y +Y 
I I . I a man exp . exp m&l 

I 
, 12 ! 4008 ! 7079-+ 0076 

I 
i tmh l 4006 

I 

0 j 0001 I _, 
I I 

i I I I 

I O · : 0000 j 20 I 4oo4 ! 0011 OU 4oeiJ Subroutine exit 
I 

! 
0 I 0000 I 02 I 4008 I ?o6l--,) 0078 tmc 4008 r-

I I I 7071 ... Y= O. 
0 I 0000 20 7076 ! 0079 OU 7076 -

I 
I I 

I I l I 
f.-

I ' 
C!:: 5:!l I 

I 
to(') c.53 TI.CO 

I 
I i I 




