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SUMHARI OF EXECUTION TIMES 

Floating add and subtract 
eN) = (uA ) - (v,,) 

Flea tinS lBult1P17 - --
noa ting divide 
noa ting polynaaial JIIUl. tiply 
Flea ting inner product 
Floating unpack 
Flca. ting normalize pack 
Normalize en t 

(ll~ 1) 
(B Z.2) 

Max. 
300 ~sec. 
236 
J80 
654 
619 
637 

52 
lac 
20 

Min. 
l44 ~8ec. 
148 
162 
648 
262 
280 

54 
144 

20 

All times given include magnetic core reference tille. It eu) 1s A, 
subtract 6 .J'tS8C.; if Q, subtract 4 ,Jt sec. All cases are for BE FF set to 
zero. If lIE FF = I, set K = 0 and subtract 12 "Neec. All cases include 
rounding. If the full ~er of normalizing shirts are _de (35 for addi
tion and subtraction, 2 for ault1plicatlon and division), the mantissa is 
sero and rounding is OIJ.itted. For this case, subtract 14 J'Csec. 

The following spmols are used in the formulas. 

I = (uc ) - (vc) for operations 64, 65, 66, and 67 

N = (Qa)c - (vc ) for operation 01 

H = (uv)c - (Qc) for operation 02 

~ is the sign ot this difference (corresponding to ~ at the 

points when (S) = (ue ) - (vc ) 

or (S) = (Qu)c - (ve) 

or (8) = (uv)c - (~) 

I is the number of normalizing shifts (the DUmber or shifts nacessar,y 

to put the MBB or the arithmetic result of Clla) and (va) in 161 - ]MD •• 

of 35 for addition and subtraction, 2 for anltiplication and division). 
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Floating point add and auhtract (FAuT and FSuv) 

MP 0 (Unpack (u) sequence) 
1 (Unpack (v) sequence) 
2 (Initial aligDll8nt) 
3 (Final. allgraent) 
S (lIP a8queDCtt) 

6 It? (Set up II) 

Total (in clock pulses) 

Total (in ~aec. j 

.Hax. 
76 
4 
4 

10 
o 

68 

Case I 
JI::() 

132 
298~sec. 

Max. 
76 
4 
4 

10 
8 

64 
-.J2 

Case nI 
»=2 

166", sec. 

H1.n. 
76 
o 
o 
o 
o 

68 
-2 
144,A1 sec. 

Min. 
76 
o 
o 
o 
8 

64-
...Jl 
148 Itf see. 

II !: 1, Marlaua time: .300 ~ sec. 
Hiniaua ti.1le: 144 p sec. 

I ~ 2, Jt1x1mUJl tiM: 2.36 p sec. 
Minimum. time: 148 ~ see. 

38+2(U3S)+2(v3S)+5(19)+2I BI+(J4-I.')+2I 

76+4(UJS)+4(VJS)+lO(I9)+4111+(68-2tBI)+41 

·Case n 

Max. 
76 
4 
4 

10 
4 

«:, 
1J2 

1=1 

.300 Hsec. 

Max. 
76 
4 
4 

10 
136 

o 
....Q 

Case IV 
If=34 

230/# sec. 

Min. 
76 
o 
o 
o 
4 

66 
o 

146,IA sec. 

Min. 
76 
o 
o 
o 

136 
o 

-.Q 
212;1 88C. 

Rote: In cases I and II, maximum addition tiaes are 4 ~ sec. less than shown. (If 
(a) and (Y) are both positive, I = 0.) 
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Floating point aultip17 (ftIuy) 

lIP 0 (Unpack (u) sequence) 
1 (UDpack (y) sequence) 

*2 (MDl tlpq sequence) 

S (lIBP sequence) 
6 I: 7 (Set up III) 

Total (clock pa.lsea) 

Total Vt sec. ) 

Kax1aaa t1ae: 380 1'1 sec. 

MiniJl1lll t1Jle: 162~ sec. 

7 + (U);) 

1> + l. (UJ~l) + 2(~~) 
20+2k 
'Z . 

-It (u) 18 negative, the cOIlpleaent or eu) is sent to Q. Therefore, Q35-27 
- 18 alvays zero, aDd (~6-0) MY be the coapleaent or (~). 

Flea ting point eli Vide (FDav) 

MP 0 (Unpack (u) sequence) 
1 (Unpack (v) sequence) 
2-(Inlt1al shift or (n) 
.3 (Divide sequence) 
4 (Q ~ A sequence) 
5 (IBP aequeDC8) 

, 6 Ie 7 (Set up III) 

Total '(clock pulses) 

Total (}Ieee.) 

Maxh •• tiM: 654 /4aec. 

. )fin; -- time: 648,tt1 88C. 

324 + (u);) + 2k 

648 + 2 (u3;) + 4lt 

, 



-4-

Floa ting point po1)rDcalal D.Ul tiply (FPav) 

lIP 0 (Unpack (Q) sequence) 5 + (QJ5) 
1 (UDpaek (u) sequence) 7 ~ 
2 (lmltip11 sequence) 40 + ~ (Q.35 • ui) + 2(QJ5 C>UO) 

(3) (NRP (Q) • (u) sequence) 14 
(41 ~npack (v) sequence 7"+ (v35) 
3 (Ini tial allgratent) 1 + J (119) 
41 (Final allgument) 4 + 2{t:I9) + 21NI 
5 (IPP aeq~enca) 12 + (34 -Iwl) + 2K 610 (Set up II) ..... 7 _____________ _ 

. ~ " 

Total (clock pulses):97+(Q.35)+4~(Q3~)+2(~sIbc)+5(N9)+2fll+(34-INt)+2K 
1=1 

26 , 
Total (I" S8C.) :l94+2(Q.35)+8fu (Q3s61)+4(Q3~)+5(RcJ)+4IHI+(68-21N\ )+41 

)fanwmm and Ilinimta tbles depend upon the value of N as vall as (Q). 

(See the rour cases given under noating add and subtrac't..) 

. Taking the largest maximum (11=1) and tbesmallest Jiniaum (N = 0) J the 

max1.mum. and m 1n1Jmm t i.JIle are : 

Maxi.,. time (ll = 1): 619 J( sec. 

MinjltUJD tiJIe (N = 0): 262/'C sec. 
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Floe. t1rlg point inner product (PIuv) 

HP 0 (Q-, Fit seq1l8DCe) 7 
1 (tJDpaci (u) eequence) 7 + (u3S) 

(2) (tJDpack ( ... ) sequence) 7 ~ 
(3) (Mult1p~ sequence) 4014 + 4: __ (u35.~) + 2(u35 • Uo) 
(41 (lIP (u) • (Y) sequence) 
21 (Unpack (r A) 8equeDC8) 7 . 
3
1 

(Initial aIigmaent) 1 + 3(!9) 
4 (nD8.l allgzaent,) 4 + 2(~) + 2'.' . 
S (IRP 8&qU8DC8) 12 + (34 -, •• ) + 2lt 
~ _7~ ____________________ _ 

Total (clock pulae8):106+(u,5)+4~(U3~)+2(U3~)+5(B9)+21'1+(34-III)+2K 

TO~l (/I sec. )r2l2+2(U35)+8~(U3s6t)+4(U3~)+lO(B9)+41II+(68-21J11 )+41 

Ifa.x1aua and .1n1.. t1aea depend upon' the value of If as well &8 (u) • 

(See the tour eases given under fioating add and subtract.) 
;< 

tak1ng the largest maxiana (11 = 1) and the saalleat a1niaua (I::: 0), JDaXiaua 

aDd .1D1au1a t1aea are: 

MaxJ .. (B = 1): 637 ~~c. 

M1niaua (I::: 0): 28) ~ sec. 
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Floating point unpaclt (tlPu.v) 

HP 0 (Unpack (u) sequence) 
1 (Um -t. sequence) 
2 (Ue -9 8 sequence) 
S (uc -+ y sequence) 

6&7 <S:t up II) 

Total (clock pulse) 

Total (/'I.-c.) 

26 + (u),) 

52 + 2(u';l") 
-" 

fioating point normalize pack (IPav) 

MP 0 (Read (v) seqwmce) 
1 (Ye ~ c sequence) 
2 (Read (u) sequence) 
.3 (u -t A sequence) 
4 (BRP 8equence) 
5 (Write in (u) sequence) 

6ti7 

7 
1 
7 
.3 

39 + 2K 
7 
8 

72+21: 
, 

Total (clock pulses) 

Total (/I sec.) 144 + 4K (9;1f ( Z. 0) 

Ifa..x1.mum time: 180~ sec. 

Min1mmn tiae: 144~ sec. 

Floating point noraalize exit (Dj-) 

lIP 0 (Clear x) 1 
1 (Set B " 1 
; - - - ....... --- 1 

6IJ7 .:t 
Total ,(clock pulses) 10 

Total (~a8c.) 20 
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