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b I *  Rlrpoe ofM e e t i n E  To dfamss the preerent status of SfGMA performance 
aud to inquire into poesible methader of improving it. 

2, Freeant Status: 

a. Shdatian studiee (Reference: Prajsct 7000 File Memore, dated 
February 6 ,  1958, and March 12, 1958 by Kolsky and Cocker) 
bdicate that SIGMA performance on the internal computing 
sectians of typical problems to be in the range 40 to 80 time6 
704 speed. 
a lot d branching and index modification. The higher speed. 

The lawar apeeds occur for problems contdnhg 

for problems heavy on floating point arithmetic. The rPptede 
d3scussed early 1Ln the STRETCH program were 100 to 150 
t imes 704 a p e d .  
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b. The SIGMA arithmetic unit epeed ire a separate problem. It 
LS preeently under mrtudy and a data flaw modal will be built 
to establish the actual speeds with which such c i r d t a  op-
erate. Every effort will be made to U C B ~standard pluggable unita 
and fr-88, but we will depart from them if necasaaary to make the 
speeds. 
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c. 	 The Indexing Arithmetic unit is fia final stagea of d s o i p .  
The interconnoctiona wifh Ludc Ahead haws been largely 
defined. Regular instruetian preparation is limited to a 
0 . 9  tsmc rate. Any reduction below 0 . 9  usee aetrnb ta be 
esxptmaive. The I-Box is tied to the bade 0 , s  wet= cycle 
core atorage with 0 - 4  u8ec read-out time. Several operatioas 
occur in pardel with this cycle. The actual index addition 
takes 0.4 usec, trmsfers between registers require 0 . 3  ttapec. 

The 1-8- design wauld have to be reorgrnited to operate at 
a faster index core rate. 0.3 usee is the minimum read-out 
time poesible since this is the inter-regiater trader time. 

3. 	 Diercxlsrh af status: The quesdm wa8 raised ass tu what has caused the 
apparant reduction fn erpeds during the pa& year. Some af the reasclna 
are: 

(I )  	 The early speed estimates did not assume the realistic 
compldty in deaign which the praartnt machhe studies 
do. 

(2) 	 The fundamental cirkit epod. are slaver by a factor ob 
2 t# 4. 

(3) 	 The memoriefl are all slower: The Main Data mernsry 
cyde Is being quoted at 2 . 2  uoec hetead of 2.0 U ~ B C ,  
with a read-eutat 1.2 u ~ e cinstead a& 0.8 uetco The 
Fast Instruction Memory has a cycle time of 0 . 6  to 0.75 
usee instead d 0 . 5  usec. The h d e x  Memory hae a cycle 
time d Q. 8tzssc (if C Q ~ P ~ L Sare uetd) instead uf 0 . 2  uuet. 

. 

(a) 	 The fuada.mental circuit speeds should be the beat we can&. Poasibla improvements in iogical layout wi l l  be 83c-

mined.  

(b) 	 The cure memury cycle times should d u o  be the best we 
can do. Satme increase in a p e d  may be possible but with 
greater healing problem.. 
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b) 	 hdex Memsry: Coreo or transistor Reg$srtero? 

The Indexing Arithmetic h i t  Oees only the 0.4 w e  read-

out t h e  an ordinary indaad ins.t;rUctia;nmodificad;kmr.. On 

Increment or Count type orders the 0 . 8  w e c  cycle tima 

fa more important because tha~ct€8 both a fetch and a bhtle 


index word, Tke effectaf using cores initead od trmrirtar 

regirtam+s M d  be examined €or sconamy T B ~ S O M ,  but the 

resuftbq dscreaee in performance must be unimportant. 

P r e s m t  Shuhtfon results Show about a 10% effect on rerped. 


(d) 	 A delsrfgn of the SIGMA Z-Ba& aepara.te froan that cd the BASK 
computer might make a cmaiderable imprcrvamsrnt in the over-
all performance. This o h d d  be examined, 

(f) 	 A sepaxate small core array tied directly to the look-ahead for 
intarmsdiagc data Pltorage wa8 proposed to reduce tbe interference 
af da ta  stores from LOok-Ahqad with indexed inatxuctkm prep--
atLc#l. m e  mak difficulty here is the ]loa8 of hcwaaogsniety of 
memory which w e  presently have. One simulator run tSiUcaks 
this improves performance about 5%. 

( g )  	 A amall separate instruction memory tied directly tm the indexing 
AAtbmetfc Unit was a80&scussed. It d s o  destroys memory 
homogeniety s b c e  it prerumably could be loaded Q ~ Yby ;%ranoanit'' 
inetruc-tirms. Its effect should be shulated. 

(h) 	 A large read-only memory tied directly to the U U  war, alee men-
tioned M a poarsibility. 

( i )  A suggestion was made to improve the performance em indicator 
branches by asawning the branch is taken if ''Brrauzch an" is 
written. Thfa requires a s l d y  af the indicators available to 
see if 7 0 a d s  0 indicators can be included in the Ifart. 
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6)’ 	The M3ox &odd t e s t  tht Indicator branches having to do 

with index results and fetch the next correct instruction 

rather than guessing. 


5, C ~ ~ d u r s b ~ ~ :It doee not seem desirable to make any drastic change8 
in the SIGMA deaign philosophy, PIU& as going to full word hstructiuns, 

HGK/Jcy 
cc: 	Mr. D,W, Pendery 


Mr. D.W. Sweeney 
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