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The attached documcnt contains wori:ding details of a DEUCE Subroutine
for multiplying two signed double length numbers to give a signed double
length product with variable shift and round off,

The subroutinc was preparcd at N.ReL. and has been copied into all
instruction dclay lincs of thc N.R.L. DEUCE at Blackhcath and testced in
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Dcesceription. Signcd multiplication of a double longth number o by a
double length number @ yiclding a double length answor ¥
with variable shift and round off., It is sccond ordcr.

Datas o (signcd doublc length) = , + 2034

/3 (signed double length) = e o * 23 2/')"
s the shift 0% g § 32,

NeBe With s = 32 therc is no round off,

Resulte XI = m{ﬁ = ?ﬂx + 23225/‘ (M{' singlc lcngth.

Uscse Spccially coded multiplication,

Instiuctions for Usc,

Stores Uscd. 13 1k 15 16 17, (18‘2) (183) 19, 195
Contents at Entry. Link = - - - - - N2 3.1
Contents at Exit. - ﬂ 4 - O 1 - (Q2) (Qf 1) - Ze10
Storcs Uscd, 202 20-3 212 21 3
Contents at Entry. S22 f31 - -
Contents at Exit, ﬂ 2 ﬂ 1 X;_ Xl
Occupicse DeLisBe mece's 0~31 and D,L.C mece's 7, 8, (10), (11), 13, 1l
Entry. in meCe 29.
Timec, s = O 14 major cycles,

1 £ 5s£17 16 major cycles.

s = 18 17 major cycles.

194 58 32 18 major cycles.
Paramcters, S = 0 153616 17& s $ 32

D.L.Bs m.c, 7 Add 21B, o 22P, O+(33-2S)P17 22P, J+ Pw

P, -
m.ce 9 Add  21P,, 21, 22P1O+(69 25)_1?17

mece 17 434 21P,  22P, O+(33-2s)917 22P, 5+ P,
meCe 19 Add 21,5 1P 22F, 1+ (67"25)P1 .
MeCe 2 Add 1 8P‘1 O} or CP ? according as

DeleCe mece 8 Add 48P CP1O 182 3 o c‘IO 11 1s prefer.a
T e 5 as &”tcmporaty storage

”
pPosition,



M10D  DOUBLE IENGTH MULT, DEUCE SUBROUTINE No, 36,
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STAFFORD  E. E. CO. LTD, Sheet No.: 2.
Notation Useda

A X f5 = (Lx +2 a()(l:a,-%-l gz) »
TP, 4 21 (,.3'::& + 3, o<)~+~4 X B

where <, [3, /3:‘3‘1 » P58, X, B, are double length products.

This expression may be represented in block form as follows: -

where ‘ 0 ! coaee '( { i represent single length numbers and | x implies

the opveration of addition of l X ' and. i y ' Ny

Further, the double length result of addition of a single length number to
the lower half of a doubl ¢ length number | is

1
considcred as two component single length numbers and denoted thus 'x e Y | X 75 v
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