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Notable Systems first mentioned this year

in the proceedings:

e Cray X/MP and Y-MP

e Connection Machine CM-2

e Other Cray, Convex, Alliant, and IBM systems

Not mentioned in the proceedings after this year
e Amdahl VP-E

e CDC 7600, Cyber 700/800/990/995

e Apollo DN series

e Gould UTX

e Stellar GS

e Unisiys ISP

Noteworthy Architecture Topics
e Dataflow machines
e Vectorization
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Notable Operating Systems
e CTSS
e IBM MVS and VM

e Unix
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Tebbs 4. Claisification of insdructon iypan
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YEAR and maultiple opersnds are specified in & shogle insrroction (dis W 5
also refermed &0 o Very Long Instruction Wond, or VIIW). = 8

We can mow creste & rigoroos pwelve-wa
CXmpaItEr .':_hi.mcnu!: i extend ihe Four-way
la 1943 there were ni oloctronic compmers, 50 punched-cund & fllaseraned] in Table 5.
accounting machimes (PCAMs) were weed for schendfic
compating. Since thar time, the most powerful compaiz
avallable have been imstalled; these were all serlal processon
throagh the CRAY-1 is 1976, The chape of the portion of
this trend curve exhibiis the loginie panesn, with & projocted
upper bound of about 3« 107 operaibons per second. However,
with the insiallation of parallel processors, beginning with the
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two-processor CHAY X-MP/2 in 1982 and continaing with the
Frsar- CRAY X-MPM in 1985 and the elght-processor
CRAY En 198%, the trend line has staried on 2 new
patiern of growth, essentially a new logltic curve driven by &
new wech gy —peralle] processing.

EXTENDING THE FLYNN TAXONOMY OF COMPUTER
AR ITECTURES

E dominant terd in Et architectural desigm of high-
ormaamcs oompsiers is the mrend wowsrd Liz] commgmitation,
il w0 endermand the patierna of change in wﬂkl arrhtectures
it i wieful 1o develop an imellectual rosd map—a Bxononyy—od
the possibilities, A rigorons axonomy wn key
eharacioris clusion end exhaes e gorkes used
must be exclusive o avoid ambi mnd they e be
exhaustive o svold [ncompleienes. %‘“‘ Figorous taxonoy
provides an umsmibiguous caiegory for every insiasce presenied
A it

The well-knpwn taxonomy developed by Michae]l Flyns {31],
thai maiched insiruction Mrcams va daba streams, met the
criteria and thizs waz one of the ressons for [ seccedd,
Howewver, that mxosomy wai developed in the 19¢60s mnd it iz =n
incomplete guide 1o curreen aschibectures, Flyna's classification
of control concusrency (single and multiple natructions sresms)
nesds w0 be augemeated with clustering (clusters of multiple
insrecton streama).  Also, this eaxosomy covercd oaly the

tnatruction type, and this needs o be symematically
XD 0 cover several mew instruction types, o8 llastreied in
Table 4, Hern " she number of operstlons ipecified, and "b"
is the munber of operanés o opemmd pairs specified.

A pealar nstruction is defined as one in which there ks & single
operatio cified and 1he operation is spplied to only one pair
céor imstructbon is one kn which & ingle

d, bt the operation is spplied po many
. A sysiedic instruction is one in which multiple
land are perfonmed on wpecified operand. Finally, a
horizonsl insmoctios is one in which both multiple operations
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ree; for exsmple, the vector catepory can be further

into rogister-io-rogister and memony-io-memery, md [
category cas be Turiber subdivided into shard-memey
dismbuted-momory. Thus, the parallel-

articulsied i a four-way axonomy. This same methad s
b msed 10 sysemanically expand Whs pwelve-way (s
reaier detsil

The hisiorical mrend in LupercompElEr a5chilorToes cun o b5

readily describedd: most high-performance compuiers Sirogh e

CDC 7600 and the [TRM 360095 In e lae 1960 wers

#calar designe; thowe were followed by serial-vecior d

sich as the CRAY- 1 and CYBER 205 in the lam: 15708 sl

1980s; the curremi lesding edge of supercompees

Foriinad in pasallal-yecior archiioctures such as the CRAY Y- |
10, The Cedar Proj t ihe Univensty of Hinssli

[32] Is an example of vector detign, which would be

a graighiforward extension 1o

peralle

ProcEsion, © ».Terwt- [}
designa, These, 100, can be clasternd, af in the Myris rps
[35]. The systobic [36] and horlzonial [37, 38] dnsnection

an e used in serial, paralicd, or chavierod types of concen
I]‘-Jl-n'nll wecior processing occers in the Connectien
[39].

TRENDSE IN THE DESION OF PARALLEL COMPU

T fundamental trends in the design of parsilel competor
Hiustrmzed im Figure 12 the tradecdT betwosn ipeed
pafallebizm. Here we maich the 5 pOd B
namber of processors per I.)'F:r‘fhm'“\"_.
aro increasing. The large-grain designe (such sx the CRAY.
MFP and the ETALY) use = small pumber of extremely’ fild

Research Machines
e |llinois CEDAR

Notable Programming Languages

e Lisp

e Lisp/Scheme

e Pascal

e Fortran
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