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The idea of puttfng amdl fwequc!mtly executed e oops in the in- 

The feerfng always was that &@re e h d d  be mimy ca~ies where 
dex memoixy k s  ken diecrnsaed qualitatively many t imae in the 
p a t .  
the tkne @pent tranemdtting the code Into the! indices would be paid 
back rmmy=fold by the hcreaeecl speed of doing the loop. In view af 
the preaent propod it s0emh5 worth whilie to reexamine mrr proposal 
in more quantitative *terms. 

To ts0t the effectiveness of indtsx memory for fnstructimls, the 
bollawing runs were made an the SfGhU Timing Simulator: 

The Mesh Calculator with it8 t ~ ~ t i t t s  coda in indrslc memory. 
(data refsrencear rstiU in Main Memory. ) 

The Monte Carlo Code with its entire code in index mem- 
ory. 

Each of the above were nur for Index tr.ansfe0or registors 
and for ladex Core Memory of cycle 
0 .  8, m d  1. 0 UISeC. 

Each of ekbe above were run far both 
(contrast) arithmetic speed@ m d  tha 
speede. 

I 

t imes: 0. 2 ,  0.4, 0 . 6 ,  
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Mots: These runs are unrealistic in that an index 
memory of unlimited size wae iwsimed h the Simu- 
lator. For example a the entire Mesh C a l d a h  ob- 
viously cannot fit into it6 memalry ce11~1 without con- 
siderable shuffling of code. No eetimate is included 
laa these P ~ S  for the time which wodd be spent moving 
c d a  

RESULTS: 

The graph which follows d m w a  the results of these rzf~ls in the 
form of SICMA Speed T h a s  904 speed VB. the Index Memory Total 
cycle t h e .  The read-out time af the index memory is assumed to 
be m e  half the total cycle t ime except for the 0 . 1  usec case where 
it  $as also 0.1 usec. 

3. The Monte Carlo Code, which lrsuffers from. instruction 
fetch delays because of frequent branches, fs improved 
by 3370 at standard speeds (with tramahtor index regfs- 
tera) but unchanged at recommended speeds. 

".LI 

CONCLUSIONS: 

1. Lf we are to have tranelstor index registers in SIGMA 
there are c a m e  of short-tight loopa in which sizeable 
psfiormance gains are to lx abtafn.ad by putting the 
code in the indicea. 

2. xf we are to have some farm of index core memury, 
there Seems to be no taped gakn to be had by putting 
code in the indicee. 
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3. The t h e  last by transmitting t h i s  code to the indices 
mugt be subtracted from any gains clue to hcreaaed 
performance. A given operation would have to be 
executed at least four t imes from the index memory 
to break even in the best cam. 

4. The main 10,rse in forbidding the i,me of code from the 
index memory i e  me! of memorx syrnmet- The in- 
dex memory will no longer l e  like any other mem- 
ory address. This is 8 difficult quantity to evaluate 
prfcrrmanclra-wise. One must allways keep in mind 
that future technology may wipe out the restrictfcrns 
which we presenay eiwhiom applying to memory 8 p e d 6 ,  
80 that W B  mag tcqgrat a s v e t s i e s  L-ntra&mid rmw. 
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