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The em|y Sparse Miri X

Visual i zati on System

dving lirear sys-
S tens of equa-

tions nay be the
nost ubi qui tous
pddemin sdetific, eg -
nering, and staisticd com
peing Insated the
trenendous grovth in the
size of conputer nenory
and conput a&iad raes,
nany probl ens renain
irtrad abl e because the lin-
ear subproblens are too
large or have ather ufavor -
ade properties. Lirear sys-
tens can be witten as Ax =
b, were Aisaan xn
natrix and b agven n-vec-
to. Grrent research focus-
€s on systens that are
large sparse, and unstruc-
tued lage isardaive
term Wil e a systemof 0
unknowns was consi der ed
large in the 1940s, nodern
codes for three-di nensi ondl
flud flos ratindy have
hundreds of thousands of
unknowns.

The unstructured property of
nodern linear systens is

physi cal donai ns, such as
theineio o atoddle
engines o nuclear reectors.
Snplex nethods for |inear
progranming al so require
sdving higly unstructured
linear systens. The lack of
structure inplies, anong
oher things, the reed far a
conmon dat a structure
capad e of hddng such sys-
tens and vhi ch can support
the gqperdions typicd ly per -
forned on the natrices.

i The size of the prodlens

¢ d so nandates using padld
i nachi nes. Because shared
¢ nenory nachi ne architec-

! tues wly ae mt

| scdedde (thet is, ddeto

i govwththe size o the

i prddemand still nairntan

i high perfornance) anot her

i cosideraionis the dstribu-
{ tiond the natrix okt a across
i distributed nenary architec-
i tues This requires patition-
i ingthe cita preferady wth
i processors that recelve

i equal anounts d it a ad
¢ keeping to a mni numthe

i anount of run-tine conmu-
¢ nication between them

{ To help underst and the

¢ structure of large natrioces

i ve have devel oped a Mitif-
i based program enmily, wich
i candspay extrenaly large
i sparse linear systens. Using
i anouse, USErs can zoomin
i onsdected regons of the

i natrix and expand themto
i see nore detal. Whtol0

i zoomw ndows can be active
st |y linked to complicated
i that gpen display as rovand
i columm nunbers the natrix
i coord netes of the regon

i being vieved, alowng users
i toicetify indvide atries.
i emly then reads natrices

¢ gaedin g andard

¢ Hrvel|/Boeing fornat files.
i Bascandsocdl emly

i fromwthin Mtlab, alowng
i themto performnani pul a-
i tios onthe natrices a a

P highlevd and quickly view
i theresdts

a oetime The w ndows

¢ Qrretly lackingis a univer -
i sdly good cdor nap for the
: nagnitude of the natrix

! atries It hdpstobedleto
i change the background

i coor and the schene that

¢ maps nagni tudes to cd ars,
¢ swtching anong vari ous
‘aodastolrimgat df feet

i fetures. The programuses
i is omcoor nap, soemly
i candlocae nost of the

¢ cdor nap for displaying

¢ matrix va ues wthot irter -
¢ ference. Status areas show
i thecuret psitioninthe

i natrix (as rowand col unm
{ natrix indces), acdar bar

¢ that shoss the range of cd -
¢ ors and the nunerica naxi -
{ mumand m ni num val ues
¢ o thenatrix, and the coord -
i netes of the stb-natrix o

i interest. Researchers can

i use emly to viewextrengly
large matrices, it eploys a
¢ unique conpressi on al go-

¢ rithmto d spay natrices o
{abtrayszema

i 1024x1024 di spl ay.

i Two versions of emly exist:
i a Mtlab version i npl enent -
i ed using a cnex interface
{ and a traditional conmand-
i lireinterface veson Bth
i can accept filenanes as

¢ inpu; thefileis assuad to
i bein Hrwel-Boeing fornat.
¢ The Mt ab version can a so
i hade either spase ar

i dense natrix Natlab i nput

i natrices.
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