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Solving for N in equation (1)  and (2) we have: 

earign :figurefor N ebould be somewhere betwren the limits 
(3) Q (4)0 It can be seen that the increams in N duo to con- 

sideratien of the worot cam arithmetic unit t h e  ia 
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Case 2 

Averags Indexing me leor than or equal ta Average Arithnnet 
P j l s z  

Since the Arithmetic Unit limit8 the 6 p e d  of the 
derirable to keep the Arithmetic Unit operating , Thirrnern 
that enough bufferr rhould be provided 8 0  tl58t a 
will not cauoa the arithmetic unit to  have to wait fa 
Figure 2 rspreeente the condition where the inds 
of the arithmetic unit the depth of th 
41eries of Ihort in6 tructiono 8ecur red, ed that the next inatruc-
tion after these N - ehort inrtructimw ha8 d11 ar etic time which is 
longer than average, From figure 2 it can be I 
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inrtructions would rll be of the minimum length (ruch 
Equation (6) solved for N explicitly gives: 

(7) N 2  'foO 4-1XN 
If 18 in Care ( 1 )  WQ consider only average timess, w 

N k  w 4-1(8) Tor, 
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Equation (7) can be written ae 

( 9 )  ( / ! 4 4 '  = (9)q-J 
From thir it can be eeen that the inersaos in N neqerlsrary to take into a 
the poclaible deviation from the average arithmetic speed is: 

GD 
(10) T ( C W  

' The Optimum or Balanced System 

able ryetem is Qnein which the average 
time, If thir is true, either cquatisrt (4) 

tion (8) from Case (2) will indicate the number of 1aokahta 
take care cDf nvsrags times. If %A and TI arc replaced 
we get: 

N Z  fb8 + I
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This is the requirement for buffering out memmry refarrace time snd checking 
time 

Overlapping the Procurement of Inrtructions with Indexing 

efercncs for inatru ie averlapped with bdexing, follow-
ed, There ir no ad ge in reducing the 
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inddng time fr laae than this, tha indexing unit will have 

operrta on the next inatruction. In the interert o 
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TDI is divided by 2 since half word inetructionr are used for Sigma, 

Exampler 

To illustrate the cone ptr outlined prsviourly, cona r the two exam 
catad below. In both examales. it will ba aa6umed t nn antimum da 

0 Get Slot 0,25 00 25 0.25 	
, 

1 

50 Cable 0.075 00075 0,075 

- " 	m. A - - .^ a- 1 -n e w  	itme u o  4U' U .80  

Gate Out 	 0,20 0 ,  tQ 00 20 

50' Cable 0.075 075 0,075 

05 0.0s 0 0 0 5  0,05 

Cheeking -0.60 	 -0.6 -00 6 
.1111*.-..1 

! 

2,25 1.88' 20 65 20 25 

E e m .  1 
-

(a) 	 ,TDD r 2.25 rnicroBecQnds, FD~ 2.65 mi 
TA ir determined aa follcewa: 

at 1.0 each * 6.0 ua 
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from-(1)  and (2) 5minimurn = 75 UB 
and TA maxim- *-7 ,  li UBO 
To maintain TA t h o n T ~  1.5 uea and 
execution must be conthuourly processing, 

, 

(b) 	 Case 2 implies by equation (7) 

N aazr 
W - .75 + I = 4 ~ e v s l r  

("1 	 If 5 8 exactly, then we must be able ta continue 
indexing on a long execution or Gasre ( I )  implie@by 
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due to the long exe 
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51 1 , 3  microsscbnds 

TA is determined as follows
-L 

I 

( 1 )  
(2) 
(3) 
(4) 

'6 operationr at . 2 each 
16 operationm at . 6  each = 
3 opcrrrationr at 1.2 each .I 3 . 6  w 
1 operation at 1,8 each = 1,8-

TA 8 .63 WB 8 10,2
LIll 

16 

fromJ1) and (2) TA 
and TA maximum L 1,8 US. 
To maintain TAthen 
and execution rnuot be c 

-..II 

= .4  us 

( I\, (b) Case 2 implies by equation (7) 
~1 -a , a s  C / X  

* 4  
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h l =  7 levele 
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If p TA exactly tbrrn we murt be able to continue hdsx-
ing OA 8 long execution er  czua ( 1 )  implier by equation (3) 

a * 2 s +/,g
N Z  z 6.+2' 6 3  

N t  7 levels 

The large number of lsvrlr ic dictated by the now c 
tively r low memory accesr time rincc: 
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For purely average operationla the depth of Soohhead would 

N J ~  = +.S8be: % . i S + . 6 3  
f b  3 

M z  5-
motice Wrt a much faartsr memory accees is required 80 

that TI > TDI and a simple buffer overlap echsrne w i l l  

ratisfy the rate of inlrtructian procurement, 
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