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P/ o additional address mgu:ex-s are required for this speration;
STORAG!

A-hux STORAGE ADDRESS REGISTER (A-AUX STAR) and B-Aux
ADDRESS REGISTER (B-AUX STAR). Tho A-Aux STAR sies recains the
address of the units position of the multiplicand. After each

A-Aux STAR
initial starting address.

The B-Aux STAR'Netalns the address of the position of the e produst
multiplier digit is reduced to zero. The B-Aux STAR address is
uged %o select the storage position only during the first B ST
of each addition and when shifting the product field due to
miltiplier digit of zero.

The detailed operation is as follows:

After the Miltiply instruction, @ (AAA) (BEB), has been stored
in the proper registers, the execution of the instruction begins

by having the contents of the ASTAR and. BSTAR regensreted sad
also transferred e A-Aux d B-Aux STAR respectively

dur £ rst A and B cycles. Thus the addresses of the posi-
tione of the multiplier and product are stored for future reference.
During the first A cycle the sign o! the mltiplic&nd 1s also

analyzed and stored in the Sign Trigg

Consecutive A and B cycles are then taken untll an A Register WM
is detected and further A cybles are eliminated. The location
9 the mitiplier diglt 1o always the third B cyole following
the A c; In waieh the Wl s detected, at which time tne milti-
= el & analyzed if it is the units position.

& in memory during B cycles to clear the product f1e1d upto
Bt not 1neitding he uedts position of the multiplie

Multiplier digits are analyzed for the following conditlons:

a. Blank or zero
b1 bie e

REr

& mastpier 11t greater than 2

Based upon the above results, the following action takes place:

a. Blank or zero - A zero is written back in storage e
a B oycle 18 takon £ deeremens the Boux STAR by ™
Watch offects a Shife of the partial product, e
B cycle 1s then taken to analyze the next multiplier
posision.

b. "1" bit only - A zero is written  beok in storage and
consecutive A and B oycles are o add once the
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an ux
S3ross’ storass ahd ihe ABcrimented Beiassns shies
only the A-STAR and B-STAR respectively.




w2, Dit only - The action here 1s the same as for the \
1" bit, but twice the miltiplicand is added to the a
partial product.

d. Mutiplier digit greater than 2 - The multiplier digit
is reduced by two prior to being written in memory.
Otherylse the action is the same as for the "2" bif,

The product sign is always set on the first B cycle after the
multiplier sign is analyzed. If the units digit of the multiplier
1s zero, the units position of the product is addressed when &

A

than gero, the sign 1s set during the first B cycle of the addi-
tlon when the units position of the product is agin addressed.

The miltiply operation is terminated when the WM and a ze:
detected in the high order position of the miltiplier. At the
gompletion of the operation, sign bits appear in the units posi-
ton of the product only. All other zone information, excluding

nformation in the A-field (miltiplicand) is regenerated.

(BEB) 15 address of the units position of the product.

Divide

Prior to initlating a divide operation, 1t 1c necessary to provide
1d which has a length eq:

ngt] 1 to the divisor + dividend +1,
4 in the high order position of this field but

the quotient will be developed in the high order positions
Zaros mist be placed in the high order p

4 MM mist be placed in the high order position of the A-field

(divisor). Sign bits in the units position of this field are

fot necessary for the execution of this operation, but minus

signs must be indicated by B bi See example below- a bar

over a diglt denotes &
tie:

nen"mier
T 43007 quottent
4 8 0 Dividena
T 1 Divisor

Wnen the above conditlons have been satisfied, the instruction
% (AAA) (BBB) DIVIDE, 5



of the units position of the Aorten
B R high ordex pesition of
nitiate ihe operation. The di opemnon 18 &
e, e the divisor 1o aubbx'-cted fron the dividend
vidend 1s reduced to a gun less than
mher of Susbosations 12 orns the
pertial Giviaend less than the iames forns

Two 24dittonal address resisters (A5 Fedutred for thts operation;
Achux STAR and B-Aux The STAR alwa; taine

Ahe Bohux STAR retains the address of the positions of the 181
dividend from which the units Position of the divisor will be sub-
fracted and is inoremented by 1 when the pargia dividend 1o than
the divisar. Storage ts adadesors Dby the B-Aux STAR during the

£irst B cycle of each subtraction and/or gomparison and Wndn Shifting
due t0 a dividend being less than the qivions:

The detalled operation is as follows:

After the Divide instruction, % (AAR) (BEB), has been ncmd in
the prover ragisters, the Sxsontianor Has instruction begins

by having the contents of | Sho A-STAR and -sma: regencrated and
also transferred to the A

during the first A ard B o

iring the’ thire cyele following the A cycle in wnloh
o e comparison can determine the following conditions:

£+ B<A - Dividend less than the diviso;

B RSB Pividend 15 equal to or greatEr than the
divisor but Ie] an buice the Aivie

c. 24 - Divldeuu s equal to or greater than twice
the divies

Based on the above results, the following action takes place.

a. - The quotdent distt Tead out of storage 1a re

erated ato storage an yele 1s taken to inc

e B-hux STAR by u oy crteccs 2 shift in the uxvidenm
e 4 and B cycles ave then taken to compave &l

divisor to a new bartial divisend,




S .

b. A<B<2A - Tne fagtlent digit rea out of storage
48 tncreased by 1" and consecutive A and B cycles *
aion S0 Subtrack ancs ta divisor from
divibont aa £ make a comparison of the divisor to
the reduced dividend,

©. B=2Ai- The quotient digit read out o stomee 18

Tnoreusen by "2 and consecutive A
alcen © mubteaet G e atvioor o

dividend and to make a comparison of the Sivises to
the reduced dividend,

The quotient siga 1s

by & ‘couparison of the Aivison and s part

o units position of the e minus sign in the unit
1.

End of Divide Iatch and a comparison result of B<A when Ghis
latch i¢ on will terminate the divide operation.

At the coupletion of the operation; sign bits sppear dn the untta
positlons of the quotient and remainder (the sigh o

18 retained in the remainder) and zeros are wr

en 1na1s positions
9f the B-field which do not have significant dlgits. nomation
In the A-fleld (divison 1s regenerated.  The locatisn of

positior uotlent 1s the address of the units position ot ehe

e Overflow Latch is turned o ifa o
R om division by zero or 1f an
glven such that tho  first partill  dieidend 3
divisor. A Branch instruction

before the noxt arithmotlc Lnstrustion.

arry 1s generated in a Juotient
an toproper (a3
bore than 9" bines th
initiated to tost this sates

-
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