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l o  	-re cd Meetin,  T o  diecuss the present atatus ofSIGMA performance 
and to hquire into polradble methods of improving it. 

2. 	 Pmsent Sfatus: 

a. 	 SbulatioJn. rtudicae (Reference:Project 7000 File Memos, dated 
Febnrary 6 ,  1958, and March 12, 1958 by Koleiky and Cocke) 
indicate that SIGMA parforrnmce on the internal computing 
mrecticma of typical probleme to be in the range 40 ta 80 t h e e  
704 a p e d .  The lawclr speeds occur for problems contaLbing 
a tot af branching and index modification. The higher epeeds 
far problame heavy on floating paint arithmetic. The epeeds 
dtermsreed early in the STRETCH program were 100 to 150 
tknea ?04 a p e d .  

b. 	 The SIGMA arithmetic unit raped fa PL separate problem. It 
ir presently under lptudy and a data flaw model will  be built 
to establish the actual apesdlia With which such circuits op-
erate. Every effort will be made to use standard pluggable units 
and frames, but we will depart from them if necaslsary to make the 
lapeeds. 
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c. 	 The Indexing Arithmetic unit is in final stages of deiaign. 

The iaterconnections with Lo& Ahead have been largely 

defined. Regular instruction preparation is limited to a 

0 . 9  usec rate. Any reduction below 0 .9  usec seems to be 
expensive. The 143ox is tied to the baaric 0.8 u8ec cycle 
core atorage with 0.4 usec read-out time. Several aperations 
occur in parallel with this cycle. The actual index addition 
takes 0 . 6  usec, trimsferrs between registers require 0 . 3  usec. 

The 1-Ba~tdesign would have to be reorganized to operate at 
a faster index core rate. 0 . 3  usec is the minimum read-out 
time psaible since this is the inter-register tranrafer time. 
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3. 	 Discussion af Status: The question was raised as to what has caused the 
apparant reduction in epaedm, during the past year. Some of the reasons 
are: 

(1) 	 The early irpsed ertimates did not assume the realistic 

complexity in deaign which the present machine studies 

do. 

(2) 	 T b  f u n h e n t a l  circuit sped8 are slower by a factor of 

2 to 4. 


(3) 	 The mctmoriem are all slower: . The Main Data memory 
cycle is being quated at 2 . 2  usec inetctad of 2.0 usec, 
with a read-wt at 1 .2  usec instead of 0 .8  usec. The 
Fast fnatruction Memory has a cycle time of 0 . 6  to 0.75  
usec instead of 0 . 5  umc. The Index Memory has a cycle 
time d 0.8ueac (if carets are used) instead of 0.2 usee. 

(4) 	 The bua times and checking times which add Un+arly,@ I 

most instruction and data transmission times are running 
0 . 8  to 1 , O  usec instead of 0 . 2  usec. 

4. 	 Poesible Methods af improving Perfarmanee: 

(a) 	 The fundamental circuit speeds should be the beat we can 

do. Poasibla improvements in logical layout will be ex-

amined. 


c' (b) 	 The core memory cycle times should aleo be the best we 
can do, Same increase in speed may be possible but with 
greater heating problemrr. 
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Index Memory: Cores ox transistor Registers? 
The Indexbg Arithmetic Unit o m 8  only the 0.4 u ~ e cread-
art time on ordinary indexed inatructian modification. On 
Increment or Count type orders the 0 . 8  usec total cycle time 
is more impartant because there is both a fetch tknd a atore 

.index word. The effect of wing cores iadtead of traneietor 
srgiabrs I r W d  be exmined  for scanamy reasom, but the 
resulting decrease in performance must be unimportant, 
Present Si#tulathn reoulte show about o 10% effect on speed, 

A deslign d the SIGMA I-Bt~orseparate frosn that of the BASIC 
computar might maSsA a considerable improvement in the over-
all peaformaace. This should be examined. 

Muftiple acc\unurators. The posaibility af using multiple a c w -
ulatoro in the arithmetic unit, in the aame manner as  LARC, was 
raised aa an afikemative to transistor index registers. The com-
plfcatians in instruction set and circuit control@seem to preclude 
this possibltty unlesar we go to full word instructions, 

A separate small core array tied directly to the lo&-ahead for 
inZemnediafsr data stcwage was proposed to reduce the interference 
af data store8 from Look-Ahead with indexed instructionprepar-
atim. One main difficulty here ira the 'lo88of howzogeniety of 
memory which we presently have. One simulator run Lndicatea 
this improvers performance about 5%. 

A mall separate instruction memory tied directly to the indexing 
Arithmetic Unit wad also discussad. It a l ~ odestroys memory 
homogeniety since it prerrumably could be loaded only by "tranemit" 
inatructians. Ita effect should be siznulated. 

A large read-only memory tied directly to the IAU was also men-
tiaaed i a  a poesibiltty. 

A sugge~tiionwas made to improve the performance on indicator 
branches by assuming the branch is taken if I"8ranch on" is 
written. Thia requires a study of the indicators available to 
see if 3 0 and& 0 indicator# can be included in the liat. 
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u) The I-Bax should teat  the Indicator branches having to do 

with index results and fetch the next correct inlptruction 

rather than guessing. 


5, 	 Coaaclusiona: It doe8 not seem deeirabhe to  make any drastic changes
In th SIGMA design philosophy, such as going to full word betmctfoaro, 
etc. ,at this date. 

W e  must be dert to avoid any situations in the design which might prevent 
the caanputcr ayutem faom taking advanwe of future gains in one or 
amthar component. 

HGK/jcv 
EC: Mr. D. W, Pendery
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