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Ini the lgsl few vears thaerg has Doon an
explasion in 1he number of compulers
that are based on advanced architlecture
design and have the capakslily [or high
Fll'l'-llﬂfr'l"nﬂl'llle. Thaze machings cover a
price range Trgen S50, 000 10 230,000,000,
Clearly Lhese is a wide range in thair per
formance as well, Billed as “minisupes-
compuiars,” "near-supercompuiers,”
tallordable supercompuliers,” or “Cray-
aiiles,” 8 subsat of these innovative
machines provides close Lo The perfar-
mance ol Lha |E-5E|il"lﬁ-EﬁﬁE SUDETCCMmipL
ars al a fraction of their multirmillica-
dollar price Lag.

There are a npmber &l reasons 1o Lhe
pralilaralion of thasa high-perlormance
machings;

* uza gl all-lhe-shell processors,

# slandard bus inlesTaces,

 CuslOm gale anray's, andg

= paailability of vendure capital.

The garformanca g&iﬂﬂ an inese 5ys-
lems come from a numbar of sources.
Yeciar prﬂtl’l‘-ﬂﬁiﬁp and FIEDEliI"IEﬂ-iI'IE-lrU'E-
lion exezution were among Lhe ficst ways
perfonmnce improvemenls werg made In
supercomputers, A number of manufac-
turers ol loday™s high-percomancaliow-
cosi syslems are using similar teche
nigqueas 1o achieve this goal.

In addilion, some of Lhe machines
hiave rulliple-funclicn wnits in cne GPU,
gliowing lor independen! operalions 1o
procesd in parallel within s single
Processor.

anciher appecach (o gelling high per-
larrmance al low cosl involves the wie of
migltiple processors. Hare Two o mare
CPUs are connesiad in a network, coog-
eraling lo sobel a given problam. Tha
nelwark may range from a slandard bus
1o a mullidirsensional hypercube,

Along with parallel processing comsas
the question ol whare tha memaory is
lpcated, Implementations rangs [rom
glut:al ey accessile o all proces:
=o0s, 1o semiprivale memary available
l:lil'E‘i:‘l-r}' 1o & subsat of Processms, 1o
local memaory connected (o a single pro-
CEEsar I'E"'..'eLlll'il'lg commuenicalion 14 frans-
frer imfarmalion,

Mamy of 1oday’s machines ame really a
tiphrid design, For exampla, the CHAY
E-MP has ug 19 four processars (MIND)
bal each geocessor uses pigelining
(S0 for veclorizalion, Moreover, where
There are mwllipha procassors Lhere may
or may nol be caches and vitlual mcmany
Lysloms, and tha inlerocnnmc1snns can
"Wioek supporied in par by T Apglicn Kath-
omatical Sciences subprogram of the Ofhce of
Engrgy Ressadch LS, Delanmend ol Endgry,
under Conlracl ¥-31-1059-Erg-28,

bix by erassbar switches, multiple bus-
connesied syslems, limeshasad Dus sys-
Lo, @i,

Herg wi [Gous on Thoer minksuperconi-
pater &chiteciures: ine Alliant FAM, Con
wie 01 and FPE-1084 walh MAX boards.
Each af thase machines has e GEID-BU“"
1y of high periormance fgreater Than 1

Mlkzps) and low cost (under cna millizn
dollarsy Each machine fas an architec:
Lure Thal reguires The user 1o gid 1o
wariaus degrees 16 gain the maximum
parfarmandce. Some sollware support 1or
improved prodoectivilty is also already
availaila,

Continwad an p, 100

Tahle 1.
Spiving 3 sysiem of Enear equalions wilh LNPACE in il predisien t a matiix ol erger 1080,

Time 1t
Compuier Compiler Ratm  Milkeps (e {usec]
MEC 552 Foetean 7758X  0.26 L[] 1.015 0043
Crary X-MPS2 (1 prec.] CFT 1.13 0.50 L 0.02E 0.082
COC Gyber 205 (2-pp)  FTN (o3| SR .09 0.1
Fujizsu WP-200 Forean 17 orz 01,0400 012
Hitzchi S-B 0020 FORTFTSHAP 0,74 7 0.8z [
Crag-15% CF1 1 12 0.055 016
IEM 30490 Model 2000VF W5 Fortsan W2 1.0 i2 0057 war
dllanl FXSB (R CE) Comp Cer 20 6.2 g, 0320
Cofas =1 Foelram 1.6 47 249 0.23% ]
slianl FXSA (8 CEs) FX Farram 449 25 0,274 0.ED
FPE-164 Finloop=3 41 1.4 0.5048 1.48
Alianl FEA1 [1 CE) FX Foriran 96 1.3 0540 1.57

Table 2.

Sofving a sysiem of linear equations uging the vector unoling lechnicue for @ matrix of oroar 300

Tame2 Urat
Compule Compilar Wiops  {5ec] {rset)
Criry X-MPI A CFT [coded MY reulines) 2 0.038 0042
Fujisu vP-2{K Todtdan 77 83 0.CEK 0,011
Criry X-MPS2 GFT 161 0.113 0.0z
Hitzchi 5- 180420 FORTITSAHAR 153 0.11% 0013
Criy X-MPS1 GFT 106 0172 0.ma
Cray 1-5 CF1 ] 0,273 0,030
CIC Cyer 205 0 200 opl = T{oeded MY mulings) L] 0.53 0,065
IBK 050 Macel 2004VF VS Forsan V2[coded MY rostines) i 1673 0.074
FPS-i64 + 4 MAX £, FI7 {roded MV roulines) F .70 0.0nE
FFS GG + 3 Bal E, F77 (coded MY routines) 4 0. 0.0&5
FPS-164 + 2 MAX £ FIT (roded MY noulings) Fil 0.5 005
IEM 3000 Model 2000VF W5 Forean W2 ‘B 1.03 114
FPE-164 + 1 MAX E. FI7 roded MY mulines) k] 1.8 0130
Alkan| FXSA (B CEs) FX Feriran {coded MY rguhings) it 1.3 140
Coimex C-1 Fostegn 1,6 [coded MV foufnes) 4 1.3 RET
Comen -1 Foelran 1.6 &7 2.1 (. 23D
FPS 164 E_opt =3 [codsd MV foulings) g r 2.1 0.z2a
Aan) FECE (8 CEs) FX Ferran 13 2.5 0,373
rPs 164 E opt=1 L 36 0,395
VAL 114720 FPA Unis 2177 C1i 1774 19.5
Hrizs

Full Frecsion amplies the wse of [apocimalely) G4-te ahmet, g.g., (oG single precsion of 1M dooblz

QIREISEH,

Falin Indicales (e speed of sach paculs maching ponfiguraton teial.: in e CRAY 1S wsing a Fomsan
coedineg bor P8 ALAS in Tull precison [falke = 1) Bgher numiers dice’s S0aRr 2rbluion.

MEops fmitinns of {gating-pornl ojs @l par feonndp s s es 12ie 0° s vxulon. For Sohing a Syslem ol
0 epsilions, spornimelely 2/35% + 267 operaiions e porfarmed fme oo ath addibons and mubipica-
ligns]

Caded KV poutises fetevs g a0 assemify-fanguage vertion of 152 matis =08 subnsading.




the X.2% standards, transport class 4 and
conrechonless mlorngl. The X235 desds are
wsed jo test conformance with Federal In-
formatien Processing Sandard 100 (FIES
100, which is a subsct of the international
standard. FIPS 100 and the conlformance
ests Ere wied by the Defense Daa Mo
work, The transport class 4 1es15 have
been applied o over 35 vendos mplomen-
tations and were wsed (o woppart the 1984
HOC demonstration and e 1985 Auro-
fact demamatration. The inlernel tests
were developed by the WES wilh assis-
tance from enginecrs loaned by Honey-
well, Intel, and MCR. These tests were
applied to vendor implementations to
support the 1985 Autolac demonstration.
Currendly, the MBS is developing confior-
rsance 15568 for JEEE 8324 (1loken bus),
wilh assisiance from over six guesl engi-
neers working im the NES laboratory,
These vests will be completed in calendas
year 1986, Frianily has been given {o the
development of tests for File Transfer
Awceis and Management (FTAM) and the
Meszage Handling Protoool {CCITT
KA. This will be followed by tess foc
the ¥irtual Terminal Service basic class,
The primary wsers of these wesis have been

the vendars panticipating in tle pao 2em-
onsirations. The gesis are applisd do- -
the developoent of the implemenia ons
The tests have also been waed for oo
vendor testing &1 the labaratories & e
MES, Generad Modors, and Beosing

Performonce Tesling

Ancther road block 1o the implenen-
tation of Opcn SYSLemE inlerepnes on
is the debate aver the performance of
individual O350 protocals ar, of mee
significance, a seven layer stack of OS[
protocals. The MES is addressing k<
probiem in il laboratonies through ==
develaprment of protaryps implemerea-
tions, modelting and simulation, perfaee
mance merses and resting systems, 24
experimental lesting ol the protocok: The
profocals are tested over local metwocks,
including CEMALSCD and 1oken bus
X.25 public data networks, and Depes-
ment of Defense datagram-based ne-
waorks. The Lesting is also done agairs
different application reguirements reging
from bulk file translers to real-lime
apgzcalions,
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Allianl is the fiest comgular thal pro-
vides for arlomalic parallelization of a
waar's Forlran program. Tha compdler
gelecls opporiunilics for parallel eoecw.
Licn and generate-s ihe approprigla code
1 allow the computalion to be carried
cul across multigle procassors.

The Conwex Fortran wechtorizing com
|'.'Ii||‘.‘-i' i glate of 1ha art, D-I'l:}'\l'il:lll'lg ez
torization potentially superior {a that of
the CRAY CFT compilar, Tha complar is
compelitive with the current Japanase
H'EG:IZII"i.tiI"H;l comgilers, such g lhose
from Fujitsu, Hitachi, and KHEC.

To compara (ha Ij-nah'ng paint gerfar-
mance of the alliant FX8 Convex C=1,
and FPS-164, we ran [he LINFACE
banchmark an each maching, Table 1
| b ll-l'r'lir'lg regulls l.IEiI‘ll; LINPACE 1o
solve a system of linear eguations of
crchar 100 The execulian sgasds, pamic-
ularly for vector compitars, may not hawve
reached their asymplolic rafaes,

LIMNPAGE roulines SGEFA and SGESL
ware usid for gingle precizion, and
routings DGEFA and DGESL ware usad
far doulle preacigion. These routines gar-
form standard LU decomposgition with
parial ﬂivﬂlll"a-{,‘l and back-aubetilulicn.

Tha LINFACEK rautines 99 not, how-
e, reflect the true performance of
“advanced scientific compulers.” A Jif-
lerent implemaniation of the solution of
limear equatians better describes Lha ger-

Igrmanca an Such machines (Taole &
Trial algarilbum is based on matrixsesar
aperations ralnar tham just vactar oo=r3.
lizns, I prodeces a peegram that has 2
nigh kavel ol modulanity or Iarger grams-
farity, with s potential Tor belter pe-far
manse across a wide ranga ol machi=as
especially on high-parformance comzut:
ers. The number of floaling-poinl opera.
tions required and the roundot! arroes
produced by both algorthms are the
same; only the way in which the matra
alaments are accessed is gifferanl. 22
berfrare, a Fortran program was run, a-d
e tme 12 camplata 1he soiution of
equatinn: for a malrix ol arder 20013
reporad,

Mala thal these nurmbers are for &
problem of grgar 200 and all runs ans “or
Tull pracision.

Tables 1 amd 2 were compiled over a
pariod of lime, SLI':IE-E‘\QLIE'HIZ aollware and
hardware changes (o a compuier sysem
may aller tha tlﬂ'llﬂl;;i I3 acme axfent.
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tober, 1985,
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What comes nexd?

Aomajor issue that mwst be addressed
by both the standardisalion communaty
and the implementons is netwoerk manage-
ment. The syslem manzeement functions
lor accounting, conlguration coniral,
[aull nuinagernent, '.|.'|.'|.|riI:.', ]h."rl.ll.'llil'll\. i
dirccrory services, and namine and ad
drssng musl be addressed in erder 1o
achicve real distribuled competing. The
objective i o develop O&[-based com-
puter netwarks, as opposed 1o nelworks
of computers. This poal pushes at the
eidpes of the state af te arr and will noc
be done guickly, Te address the cusren
problens of developing compatible im-
plementations and 10 address the future
problems of necwork management, the
BBS has proposed the Formation of
OSINET. The purpose of O5INET i te
facilitate the cooperalive development ol
L2151 est methods, o west vendor imple-
mentations as a means of verilying those
1es1 micthods, and o support muliivendor
testing o thal vendors can Lest then -
plementations against each other, In addi-
tion, QEINET provides an exceliznn vehi-
cle for trying out che O3] and CCITT
conceps [or nefwork systerns mnags-
meenl. So far, in addition o the MBS, 15
corporations have voluntesred 10 a8l m
e develogment of OSIMET.

Mo single organizaticn, no single in-
dustry, no single country has the signifi-
cant cridecal miass (o undertake these
developments alone. Open systems inter-
comnaction has been a wackdwide efTort
which will kead o the kind of comparibili-
ty that users want and provide the frame-
work for vendoss o develop distributed
applications.
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distinguished pubdic scrvice aml the D
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Questions abaud this article ¢an be ad-
drassad po the author ac the Mational Bureau
aof Starddands, Gaitheriburg., MEY 2076
hlancipnbs-vms.arpa.
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