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SUMMARY OF EXECUTIOR TIMES

“ Max, Min,

Floating add and subtract (N<1) 300 4 sec. 144, ptsec.
(F) = () - (vg) (N 22) 236 148
Floating multiply 380 162
Floating divide 654 648
Floating polynomial multiply 619 262
Floating inmer product 637 280
Floating unpack 52 54
Flcating normalize pack 18¢ 144
Normalize exit A 20 20

All times given include magnetic core reference time. If (u) is A,
subtract 6 s¢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 Asec, All cases include
rounding. If the full mmmber of normalizing shifts are made (35 for addi-
tion and subtraction, 2 for multiplicaticn and division), the mantissa is
gero and rounding is omitted. For this case, subtract 14 s¢sec.

The following symbols are used in the formulas.

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

N = (Q), - (v¢) for operation O1

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

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

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

K is the mumber of normalizing shifts (the number of shifts necessary

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

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



Ploating point add and subtract (FAuv and FSuv)

MP O (Unpack (u) sequence) 7 + 2{u3s)
1 (Unpack (v) sequence) 7 + 2(v35)
2 (Initial aligmeent) 1 + 3(Ng)
3 (Final alignment) 4 +2(%) + 2|n]
5 (ERP sequence) 12 + (3% -|R]) + 2K
6 &7 (Set up HI) 7
Total (in clock pulses) 3842 (u35)+2(v35) +5 (Ng)+2| K|+ (34~ | H| ) +2K
Total (in ersec.) T6+4,(u35) +4 (v35)+10 (Ng)+4 | N| +(68-2| R |)+4K
Case I ' ‘Case II
=0 . K1
Max., Min. Max. Min,
76 76 76 76
4 0 4 c
4 0 4 0
10 0 1C C
0 0 4 4
68 68 66 66
136 -0 136 -t}
298 4 sec, 144 44 B0C. 3C0 4¢8ec. 146 s sec,
Case III Case IV
) §=34
Max, Min, Max, Min,
76 _ 76 76 : 76
4 ) 4 0
4 0 4 0
10 0 10 0
8 8 136 136
64 & 0 0
-9 ) L | -0
166 4¢ sec. 148 psec. 230 ¢ sec. 212 ;¢ sec.

N £1, Maximm time: 300 ¢ sec.
Minisum time: 144 x¢ 86cC.

¥ 22, Maxipum time: 236 ¢ sec.
Minimum time: 148 s«¢ sec.

Fote: In cases I and II, maximum addition times are 4 sc¢sec. less than shown. (If
(a) and (v) are both positive, X = 0.)
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Floating point multiply (FMuv)

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

1 (Unpack (v) sequence) 7

#2 (Multiply sequence) v 40 + é (u35011) + 2(u35&0)

5 (NRP sequence) 20 + 2k

6 & 7 (Set up NI) y 2 ‘
Total (clock pulses) 81+(u35)+4§(u3ﬁ11)-§2(u3§10)+2k
Total (gsec.) A 162+2(‘n35)+8£ (“353‘17*4(“35@0)*3
Maximum time: 380 M BeC.

Minimum time: 162 ¢ sec.

SIf (u) is negative, the complement of (u) is sent to Q. Therefore, Qs.27
is alvays zero, and (Q,, ) may be the complement of (n%_c).

Floating point divide (FDuv)

~ MP O (Unpack (u) sequence) 7+ (u35)
1 (Unpack (v) sequence) 7
2 (Initial shift of (u) 36
3 (Divide sequence) 222
4 (Q —» A sequence) 6
- & (NRP sequence) 39 + 2k
6 &7 (Set up HI) 7
Total (clock pulses) 324 + (ay5) + %
Total (ssec.) 648 + 2(u35) + 4k

Maximum time: 654 .¢see.
. Minimm time: 648 4¢ sec.
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Floating point polynomial maltiply (FPuv)

MP O (Unpack (Q) sequence) 5+ {Q35)
1 {(Unpack (u) sequence) 7
2 (Multiply sequence) 40 + l.g (Q35 @uy) + 2(Q35 @ug)
(3) (8RP (Q) - (u) sequence) 14 =
(42 fnpack (v) sequence 7+ (v35)
3> (Initisl aligmment) 1 + 3(N)
41 (Final aligmment) 4+ 2(Ry) + 2N
5 {(¥PP sequencs) 124 (347- N + X

- Total (clock pulses)=97+(Q35)+4§(Q35&1)+2(Q35e:c)+5(n9)+z]ng+(34—|n|)+2x

' 6 4
Total (44 sec.):19442 (Q35)+8§f (Q58; ) +4 (Q3.8a0 ) +5 (Rg )+4 | W] +(68-2| K} ) +4K

Maximum and minimum times del;ensi upon the value of N as well as (Q).
(See the four cases given under ‘Floating add and subtrack.)
Teking the largest maximm (B=1) and the smallestsinimm (N = 0), the
maximom and minimum time are:
| Maximm time (N = 1): 619 A sec.

Minipum time (N = O): 262/(sac.b
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Floating point inner product (Fluv)

¥ 0 (Q>F, sequence) 7
1 (Unpack (u) sequence) 7
() Garnie ) oty ©+4E (@, @) + 200, ®uy)
aence u a
@) (WP @) - (v) souence) 14 é 35501 T S35 T
21 (Onpack (F,) sequence) 7
31 (Initial e¥igrment) 1
41 (Finel aligmment) 4
2&7 (RRP ssquence) 12

Total {clock pulses)2106+(u35)+4§(u3'5®1)+2(u35m°)+5(ﬂ9)+2'l|+(31.-lHl)+2x

Tgtal ( /it sec. ):212+2(n35) wg (n35&1)+1.(n3ﬁ0)+10 (Bg)hs,‘ H‘+ (68-2‘E’ V44K

Maxizwum and minimum times depend upon the value of N as well as (u).
(Ses the four cases given under Floating add and subtracjs.)
Taking the largest maximm (N = 1) and the smallest minimm (¥ = 0), maximum
and minimum times are:
Maximm (N = 1): 637 grsec.
‘Minimm (N = 0): 280 prsec, -
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Floating point unpack (UPuv)

MP 0 (Unpeck (u) sequence) 7 + (u35)
(v, — m sequence) 5
2 (u, -» s sequence) 1
5 (nc —) v sequence) 5
6&7 (set up KI) I - S
Total (clock pulse) 26 + (u35)
Total (4 ae‘c.) 52 + 2(1135)

Floating point normalize pack (NPuv)

(Read (v) sequence) 7
(ve —7 ¢ sequence) 1
(Read (u) sequence) 7
(a -9 A sequence) 3
(ERP sequence) 39
(Write in (u) sequence) 7

: 8

SWh O

Total (clock pulses) ) 72 + 2K

L

Total (4 sec.) 144 + 4K (9 > K 20)
Maximm time: 180 ¢ sec. |

| Minimum time: 11,4/, séc.

Floating point ngrmalisze exit (REj-)

MP O (Clear x) 1
1 (Set KE FF 1
5 .- - - 1
6&7 a
Total (clock pulses) 10

Total (¢ sec.) 20
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