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SUMMARY OF EXECUTION TIMES

' Max, Min,

Floating add and subtract (N< 1; 300 4 sec. 144 pesec.
= @) - (vo)  (§22) 2% 148
Floating multiply 380 162
Floating divide 654 648
Floating polynomial multiply 619 262
Floating inner product 637 280
Floating unpack 52 54
Flcating normalize pack 18C 144
Bormaslize exit A 20 20

All times given include magnetic core reference time. If (u) is A,
subtract 6 A¢sec.; if Q, subtract 4 4 sec. All cases are for NE FF set to
gero, If NE FF = 1, set K = 0 and subtract 12 4sec. All cases include
rounding. If the full number of normalizing shifts are made (35 for addi-
tion and subtraction, 2 for multiplication and division), the mantissa is
zero and rounding is omitted. For this case, subtract 14 s¢sec.

The following symbols are used in the formulas.

= (u,) - (vg) for operations 64, 65, 66, and 67

N = (), - (v.) for operation 01

N = (uv), - (Q,) for operation 02

Ng is the sign of this difference (corresponding to Sg at the

points when (S) = (ug) - (v¢)
or (8) = (Qu)e - (vg) '
or (8) = (uv)g - (Q)

K is the pumber of normaliszing shifts (the mumber of shifts necessary

to put the MSB of the arithmetic result of (uy) and (vy) in Agy — maximm

of 35 for addition and subtraction, 2 for multiplication and division).



Floating point add and subtract (FAuv and FSuv)

MP O (Unpack (u) sequence)
1 (Umpack {v) sequence)
2 (Initial aligmment)
3 (Final aligmsent)
5 (ERP sequence)

6 &7 (Set up HI)

Total (in clock pulses)

Total (’in,qaec.)

166 ¢ sec,

§k£m§ooa5

EbgocoonE

X
§

MB8ee,

F £1, Maximum time: 300 ¢ sec.
Minimm time: 144 x¢ sec,

K 22, Maximum time: 236 « sec.
Minimum time: 148 ¢ sec,

NHote: In cases I and II, maximum addi
(a) and (v) are both positive,

7 + 2(&35)
7 + 2(v35)

+ 3(Ng)
+2(Ry) + 2| ¢ (4 al) + o1

X TE N

3842 (u35)+2(v35)+5 (Ng)+2| B|+ (34~ |B| ) 42K
%4 (u35)+4 (v35)+10 (Ng)+4 | B +(68-2| B ) +4K

Case I1
K1
Max, Min,
76 76
4 1)
4 s
10 C
4 4
66 66
136 -0
3C0 ¢ sec. 146 sa sec,
Case IV
=34
Max, Min,
76 76
4 0
4 0
10 0
136 136
0] 0
] , -0
230 41 sec. 212 ¢ 8ec.

tion t;aes are 4 gc¢sec. less than shown. (If
XK =0.
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Floating point multiply (FMuv)

MP O (Unpack (u) sequence) 7 + (u3s)

1 (Unpack (v) sequence) 7

#2 (Multiply sequence) , 40 + : (n3 i) + 2(u35&0)

5 (NRP sequence) 20 + 2k

6 & 7 (Set up NI) y S .
Total (clock pulses) 81+(u35)+4§(u3ﬁ11)+2(n3ﬂ10)*2k
Total (/qsec.} _ 162+2fn35)+8£ (u35®113~&4(u35&0)+4‘k

Maxismm time: 380 p¢ sec.

Minimum time: 162 s¢ sec.

- #If (u) is negative, the complement of (u) is semt to Q. Therefore, Q35 37
is alvays zero, and (Q,q o) mey be the complement of (n%_e).

Floating point divide (FDuv)

~ MP O (Unpack (u) sequence) 7 + (uy5)
1 (Unpack (v) sequence) 7
2 (Initial shift of (u) 36
3 (Divide sequence) 222
4 (Q —» A sequence) 6
~ § (NRP sequence) 39 + 2k
é & 7 (Set up HI) i
Total (clock pulses) 324 + (n35) + 2k
Total (usec.) 648 + 2(ugg) + 4k

Maximum time: 654 4 sec.
. Minimum time: 648 ¢ sec.
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Floating point polynomial multiply (FPuv)

MP O (Unpack (Q) sequence) 5 + {Q5)
1 (Onpack (u) sequence)
2 (Multiply sequence) 40 + I.ﬁ (Q35 @uy) + 2(Q35 Quo)

(3) (8RP (Q) - (u) sequence)

(42 Onpack (v) sequence 7+ (v35)
(Initial aligrment) 1 + 3(Kg)
1 (Pinal aligmment) 4+ 2(89) + 2|§
5 (¥PP sequence) o124 (347- ) + X
- 647 (Set up NI) 7

- Total (clock pulses).97+(Q35)+AZ (Q35&1)+2(Q35&C)+5(H9)+2llﬁ+(34-‘M)+2K

Total (44 sec.):194+2 (Q35)+8é(q35&1) +4,(Qy 0 )+5 (%) +4 | B| +(68-2] K| )44k

Maximum and minimum times depend upon the value of N as well as Q.
(See the four cases given under ‘?loating add and subtrack.)

aking the largest meximm (B=1) and the smallestsinimm (N = 0), the
| maximm and minimum time are:

| Maximom time (N = 1): 619 A sec.

Minipum time (N = O): 262/(860;
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Floating point inner product (FIuv)

¥ 0 (Q—>F, sequence) 7
1 (Unpack (u) ssquence) 7+ (n35)
(2) (Unp:ikly)mw)”) | AEH%I( ®u,) + 2(u, ® uy)
sequence u u
(q enee) ) 14 f T TS
(Bnpack sequanca) 7 '
1 (Initial aﬁ 1 + 3(K)
1 (Finel aligxnant) 4+ 2(83) + 2Nl
Z@ﬂ(m ssquence) 12 + (34 -|H§) + 2K
7

Total (clock pulses)2106+(u35)+4§(u3'5&1)+2(u35&0)+5(n9)+2|l|+(31.-llﬂ)-}z&

Total (fsec.) :212+2(n35)+8£ (a5 B0y )4 (3 0) 410 (g ) +4 ¥+ (68-2| B J+4%

Maximum and minimum times depend upon the value of N as well as (u).
(Ses the four cases given under Flcating add and subtrac:h.)
Taking the largest maximm (N = 1) and the smallest minimm (¥ = 0), maximum
and minimum times are:
Maximm (¥ = 1): 637 s sec.
Minimum (N = 0): 28C A sec.
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Floating point unpack (UPuv)

MP O (Unpack (u) sequence) 7
1 (oy —m sequence ) 5
2 (u, —» s sequence) 1
5 (nc —) Vv sequence) 5

687 (set up KI) i
Total (clock pulsse) 26 + (ugs)
Total (& Séc.) 52 + 2(n35)

Floating point normalize pack (NPuv)

MP O (Read (v) sequence) 7
-1 (vg—2c sequencs ) 1
2 (Read (u) sequence) 7
3 (u — A sequence) 3
4 (NRP sequence) 39 + 2K
5 (Write in (u) sequence) 7
6&7 - 8
Total (clock pulses) ; 72 + 2K '

Total (4 sec.) 14 + 4K (9 > K 20)
Maximum time: 180 .4¢ sec. '

| Minimum time: 11.4,, séc.

Floating point ngrmalise exit (REj-)

MP 0 (Clear x) 1
1 (Set HE FF 1
5 .- - - 1
6&7 1
Total (clock pulses) 10

Total (¢ sec.) 20
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