
Resisters, A t  the  beginning of arithmetic operations the operands in-

volved are assumed to be in the register8 S and A .  The rcrPult is now 

to be formed in the adders and other circuitry and then placed fn A .  

The barsic adder is assumed t o  be of single precision length. The A ' -

register isr introduced mfnly  to preserve the A-operand for checking 
purpaees. me regfsters m y  be presented in the following form with 
floating polnt arfthmetic in mindl. The high order part ob A and A ' ,  

i a . .  the exponent part  and the first rf1anti8Ba par t ,  will be denoted 

by and A t h y  and the exponent combined wfth the laat mantissa by A1 

on A '  1' 


thaL we'have f u l l  sfgn control on 8 or A for these operations a6 well 
85 those given below. We may want to extendl this to read "on S an8 A 

and. on the rsault in A''  or take some intermediate po$ittoaB 

Normalized operations. The three basic single-preciston nbmalized 

arithmetfc operations are defined below. In the notat ion we as8ume that 

e an8 M include their reepectlm signs. 
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Adaition (A  and 8 )  (1)Examine operand8 f o r  exceptions. (2) Form 
p = os - eA. If p 18 negative interchange % and S and set EA = 0. 

( 3 )  &nd A t o  A ' .  Shift (mA, SA) by mln [/p/? 90) rateps to the right. 
Set eA = e5. ( 4 )  Add A and S mrslntlae~bst u  form the correct double 
precision reault in A.  (5a) If 8um averflaws ''adjust by one" a8 for 
the 704. Examine for- w-exception. If mn = 0 recognize a 0-exception. 
(5b) IIdormslfze (m,, mA) to eliminate lelPdlng zeroes. Examine for under-
Plow exception. 

6 

Multiplication (M) (1)mamine operands for exceptions. (2)Send A 

to A ' .  Bet eA = eS + eA. Examine for exc:eptione. ( 3 )  Multiply % 
and mA t o  form EL double precision prduct i n  A.  (4) I% mA ha8 a leading 
zero &just  by one. Examine for exception. 

~iviaion(D) (1)Examine operand8 f o r  exceptions. (2)~f / mA/ /ms/ 
s h i f t  A mantissa^ one step t o  the right and increase ea by unity, 
Exmine f o r  exception. (3 )  1% /mA/ 2 /%J recognize an -exception. 
OtherwSae form eA = eA - e*. Ebcasnine for exceptions (4) Form the 
correct single precision quotient In %'and the reminder In zA. Shift 
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Unnormliasd -rations (AU, SU, MU). Inctlub the three unnorrmalized 
operatione present i n  the 704, with AU and SU similar to A and 6 except 
that etep (5b) is omatled, and with MU rsimilar to M except that step 

(4) ie omitted. Them orders have many spc ia2  purpose applicatione 
and are cheap 

Poeit€- ogerations. Include a PorJlftion- inetructisn where the 

"Long addreas" (see 88drcrslng) erpecifiae the locatilon of &sired 

exponent e ' .  (1)Form p a e '  - ea. If p is goeitive,  ehift the 
mantissas right p etcpsl. EW eA = e ' .  mamine for mA - 0. (2) 1lg 

g is negative, s h i f t  left / p  ete?pe but not beyond normalization. Set 

eA - e '  or if the full ahift ia not goasible to the e corresponding 
to the normalized result, Xn the latter case set  82 special -ahift 
z . e r  to signal "full positioning not pseeible". c 
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We also want the special goeitioniae; instruction "Normalize". 

With these inatructione one can sim.iL&c'tef ixe& point work 

inclucking the shifting normally associated with it. In additfon, 
pocPitianing has many other special applications, e+,  ereparating 
integral and fractional parts of a numberc 

Double precision. If we include a Lo& to and a Store from AI and 
Atl ma as~ociatethe Stare with an exponent secluction of 45 we w S 1 1  

have double precision fsrcilitiea fn Strotcsh at lea& equivalent to 
tboee in the 704. Gfncc double precierion work will be rere it is not 
worth going bayoml t h i a  except to include fnexpenssive facilitiee which 

obviously w i l l  benefit multiple precision progrmlng in general, The 
reduction of 45 connectea with the Store elzaad be aasociatod with 
examination for 0-excegtfons. 

Significance* To get 80- 6013 of hola on the eignificance of msulte 
it t1~proposed that Stretch be capsble of operating in a "significance 
mode" which would alter the result of r z t  ]Least those inetructions which 
m y  intrduce lead zeroeb. Specifically one would modify ertep (Sb) 

unaer floating point; &attion to read as fo l~ows :  ~olmplemntb i t  # q 
in mA and then perfo~nnthe normalization, etc .  On entering the moth 
q waubd be sp@clfIed by the programmer. We intend to t e s t  out the 
wesflalneas of this idea on some of OUT 704 program#. 




