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I-cc]uirc’ I[lirrors tc) fc)cus properly. Ik:c:ausc
C)u 7 })rc):j  Cc.t ()]-s a r Q r[lou Tlt c~cl rel at ivel y
clc)se to ttle screell, wc’ reversecl  tile CO IC)I-
SC> C] LIC>ll C:C> C)f t }Ic gulls CIII the t WC) ri ght
])rc)jc,ctc)rs. Rather than havi~]g t.hc)sr guTIs
IllC)U1lt C’C] T-d, gr”c’er], hluc!r t}l<>~ E1l-C l[lOLITlt  QCl
})] LIC’, ~TJ-C~C~ll  , reel . ~’hi s e] imi~)at.es the
ccl] CIT cli s,(c)l)t  i:lLli ty wl~ich wcm]cl c)thc>rwi sc
c)ccur l)ctwecrl the! left anc3 right sicles c)f
C)ul 2 x 2 l’c)wc,l”wa] 1 .

A f 1 <’xi b] c! screc:n is relativc~]y
i lIcJxJ)cJIJsi  vc, dllc3 easy t.c) install ~“~Llt }16]S

tl)e clisaclvalltagc,  that. any hrec!~e in t}lc,
rc)c)l[l (al] Ai r C:culcli t.ic)nc’r Vc’rlt , fc)r
C’x?mpl (’) l[lay c:aus)c~ t.hc’ scrc!e~l Lc) f] Lltt C’l-,
distc)rtillg t.lle inmge ar]ci ciistractinq the
vi cwc~r . ‘J’kIc rigicl screen hz4s a structural
sL)~)])ort hc)lclillq th( screel] I[lc)t i c)~]less .

‘J’}lc ])Y c)jec:t c)l s can i 1 lul[~inat.c! separat c
T-c,gi cn]s of a sirlg]e 1 argc screen c) r
Inul t ipl c ::l[la] IC!r screcvls arrang ccl ill a
)Imtl-ix . Wi thc)Llt  c)vcr]apping the inmges ancl
h]c~]cli~ig  t}]c, cclges, the viewer SCC>S highly
rlc)t ic”c’ah]c’ allcl cli s~rac:t.  ing gap s i n the’

C)vc’l”dl  1 i nwgc . A 1 ight. hackgrc)unci

mni)}las.  i 7.es these :T:IJJS; a dark k)ackgrc)uncl
}lC’I ps tc) IImsk t.]jcv[~. lncliviclua]  SCI-C. CVIS ill
a mu] t i~)lc, ~,(.yp<>,, cli s~)lay may k’

S[l rT” Cluncl ccl t )y IIIUI 1 i C)IIS; t.hc’ proj eet i c)n
Systc’111 Clc)cs I“rc)t Cli spl ay i mages c)ver the
IIlullic)lls. Mull iC)IIS arc cs~)ccial ly

ciist >-art ill~l m] a 2 x ‘2 cli splay si~lcc t}]e

f C) L17- Inul 1 i OIIS c:c)llvc:rgc: at. tile Ccvltcr c)f

t}lc cli :-:play. ‘1’l]i  s is the, rlat ura] fc)cal
I)c)illt fc,] t }lC vi c~w~r 1 ?.EIIIC~ C)f t C’11 t hc,

c:eIJt c,r c) f ~,~i~~~ti fi~ int. c)rc’st. Mu] lic)~ls
arc IQSS c)l)vic)us  C)II c)thc, r c:c)rlf igurat ic)l)s,
Suc.11 as a 3 x 3 cli splay.

._ G?iiIl Vicwi~lcl  ATWIC,.—.
1.0 iii”——
1.3 1 60c’—— . ..— .-c
3.5 120° ‘–—.. .
2.0 90°

Fig, 1: C+!il, vs VjcwiIlq AIIgle

}{ascci c)r] avdi lable screc,n si 7,c:s a n c1 our
rec]Lli rcv[lcmt fc)r Zi 2 x 2 prc)~e~t  i 011
di s1.)1 ay, we illitia]ly  ir]stall ccl a di splay
c:c)nsi st ing c) f f C)LI r 50 i Ijch lerlt. icLllar
sc:rcm)s. with mu] 1 ions ancl 5.0 gairl. Most
])ilc)t Llsers clicl ~lc)t like the effect c)f t.hc,
r[~u] 1 i c)r)s . React i c)ns were Ini xc~cl c)rl the
gai~l. Usc!rs gc!rlc~ra] 1 y 1 i keel the! k)rightncs,s,
c) f the cli splay ancl the fact i_hat t.hcy
c:c)ulcl give clcnl~onst rat icms wi thc)ut <ii I[u[ti ng
t. k] c, lights. ‘J’hc? y cli c1 r)c)t 1 i kc, the
Chrc)lmt i c: ahc~rrat. i c)rls prc, sc,rjt i~] thc~ near
ficlcl (the cc)lor shi ft aricl t})c. incl~.)ility
t.c) vic,w illcliviclua] pixels at Clc)se range) .
w c, rcc:ent ly rep] acccl this Sc:rcerl
cc)rlf igurat ion with c)rle sirlg] c scrcc,r~
c.c)veri rlq t hc salfrc, are<l . ‘J’hc’ rldw sc:rccn has
d 1 .0 qairl.

‘1 ‘l]<, an~c)unt c> f C~i sk Space: allcl t hc Spc c> d
wi t h Wh i C:h t 11<! Cii sk caI”r he rc!ad intc)

I[m[lc)ry arc the twc) prirmry issues. Si clc>
1 S.s.. ucs [c) Cc)rlsi cler a r e the hack up

Il[ec.hal]i  SIII ar)d lc)acli  rlg/unlc)aclirjg  c)f ]arge

c-id tasc, t s, .
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c:ul-l-cmt ly avai lzible .

l’went y- f c)ur- })i t c:c)I c)r i s pref c!rahl e; f c)r
:;t C>r~>c~ vi ~wi  IJC] cit t.hc!SC f I’Z1ll  IC! rates , ei ght
}~it C:cll C)r i s r~qui red. I’hc> fol 1 c)wi nq
figu>-c gives clata s~. c)ragc per n~inu~c ancl
lml)c3wi clt h rec3ui rc!ments for vari c]us
sc. c!nal-i c)s assulning  a 4 pane!] Powc’l”wall .
‘1’IIC! cli sk a?lcl t.hc: handwi cli_lI ill t }1[

fc)l lowing figure’ have! bcw~i CTic)ublccl  for
stcrec) ]]~-c):iec:tic~n  (8-bit cc)lor) .

I

Ii q .

‘i’hc I]c’ccl  fc)~- 500 C;}; c)f cli sk i s :just. i fiecl
C)Il ~;~)[~c;i f i C; prc)je ct. rec~ui I- CIIIC!I1l. S . Hc)wever,
t }lC)SC Y-c:q u i Y anc!nt arc for vc!ry 1 i mi t.ecl

alnc)unt. s c)f t ilne . Fi gure 2 shc)ws that fc)ur

1280 x 1024 l)FIIJCI s requi rc’ am)rc)xirnatcly
23 [;13 st ordgc! f c)r a one: mi ?Iut.e ani nmt i c)Il
sec~ucrlc:c’ (24 f])s, 24-hit cc)lcrr) . I)uri IIg

t hc’ c]f’vc’] C~J~l[lCllt  C’yC] ~ , cli sk usage c)f t}lree
t i mc,s t}lc’ f iljal prc)cluct si 7.c~ ‘1 :: llc)t
Unusual . Assunli Ilg that. t.h<> average
CICIVCI oper i s usi~lf~ ‘/5 W of di sk, t.hc 500
(+}{ WC! have S}IC)U 1 c1 accc)rnrnc)dat.e  5 clcwc!l Crpcrs

C)r , mc)re 1 ikcl y, c)]]e user- givirlg a 1 arge
cl f.!Inc) aIlcl twc) c)r t.h7-ec clevcl c)pcrs .

‘J’IIc t.rtirlsnli ssic)ll rat. c!s rccILli reel t.c) vi ew an
alli nmt.i c]n sc!c~uer]c:c, IS allc)t. hel”

justificatic)n fc)r cii sk space . l’hc!
t.ransmi ssic)ll rate rC!CJLli rc>cl fc)r fc)ur 1280 x
1 02fl JHlcls (24 fps, 24-hit cc)lc)r) is

apprc)xi ma t <!1 y 338 MH/sc,c . lrl c)rcler t. c]
achi eve t hi s t ransmi ssi c)n rat c, wc 1 c)okecl
briefly at SCSI disk cli:iriictc>rist.ics.  A
sustai Ilc!cl  t.rarlsf Cr rat_c: c)f 5-10 MH/s per
cli sk ancl 20 Mt{/s fc)r c!ach pc)rt ( 3 cli sks t_c)
t.}le port) t c)] c1 us that. WCI IICC,CIQCI 108 cli sks
allcl 36 J“rc)rt s iri aclcli t.ic)~l tc) asscrrtecl  S~.Sl

hc)xc’s , 1 /0 c:arcls ar)cl Mcz. z.aTli  TIC! cards .

We thC’IJ ] c)okecl at f i her ChEiIITIE!l  t.c) reclucc!
t}le Ilulnhcr of cli sks rcc]ui reel. A f ik)er
chz]rlT)c!l suppc)rt. s I (J O Mtl/s zinC~ C!a C~”h f i her
Challllcl RAI I)- 3 cli sk s,ust ailjs, ‘1 o M}{/s.
‘1’l)creforc!, 5 Ml 1) systems are rec~uir~cl Lo
sustain 338 Mt{/sc>c!  . For opt i rnurn
pc:rfc)rlnarlre Wlli 1 c nli lli mi zi Ilg Cc)st. , t.hc!

Incmc)ry t o fran~c! buff er banclwi  clth shou] c1
][mt c:h t.hc! t c)t al cli sk 1 /0 handwi dt.h fc)r
CaCh syst. cm. Therefore sup].)c)rt fc)r sornc! of
the 1 arqest. s,c:crlari 0s, in },’igLlrC 2 (for
CXdTII])]  C! , 1600 x 1200 rc!sc)lutic)~l  al 30 fps
aIIcl 24 hi t c:c]l c)r ) Cannc)t J_)c, i nip] enwljt. c’cl.

We purc:htisecl 8 RAI 1)- 3 syst er,w; eacII syst. cm
}Ias Cig}lt. 9 (:B cli sks Plus a pari t.y cli sk
for a t-et. a] RAI1) stordge  c)f 5’/6 C+}+. An S’1’K
E;i 1 c) at.t.ached to a ~RAY .190 vi a IIi PPI i s
the hackul) clcwi cc. 1 II aclcii t i cm t c> the Ml I)
cli s>k, whi ch i s sp] i t Cn7erll y bc!t.ween  c)ur
t WC) Pc)wer onyx syst CTIW, Qac’}] SySt c!I[l hZIS 36
(:1) c)f IIc)I1- RA1 I) cli sk t.h:lt serves as syst cm
ancl Ilcmw cli rcet c)ry s,~)ac:e. we ?lut C) Ill;lt i C:al 1 y
a n c1 rc)utinc!]y hac:ku J) users ‘ hC)I[lQ
di rect c>ri es arlcl system areas . Users nlust
barku]) (c)r Unl C)?lcl) files resicli~lg] i n
t el[l].)c)rary cli sk Spzlc:c  . 111 aclcii t.i 0]] Lo
~]etwc)~-k ?Icc:c’ss tc) t-he Silt), use:rs have
avai 1 ah] c! ~1) ROM, I)A~’ La])c, , 8 I[u[l }4:XA}IY’J’E
t Clpc <Incl a n c)pt i cal reader for
t rans].)c)rt  i ng clat. a bet WC,CII syst cmts .

Onc cleci si c)n i n the Pc)wcIrWal  1 clesi gII ‘IS
whet.hc!r t.o usc t.hc R},:) c)r th~ 1 R graphi C,S
lmarcl. ~’hi s cloc:i sic)ll is c:rit. ica] bc’c:lusc!
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c) f t}lc n[m[lc)ry t c) f rarilc! buf fer t rarJsf er

latc~. ‘J’}IC  RM2 graphics boarcl car] suppc)rt.

12 fps at 24 hj t. cc)] or ancl resolu~jon of

1600 x 1200 c)r 20 fps at. 24 bit Cc)lor aTIcl

1?,80 x 3024. Acicli ng a Sc!c!or-lcl rast c!r
nmrltiger  k,c)arcl tc, the? RE2 allows it t o
sLll)])C)l”t  t] sec:c)nci clis~)lay at t.llc Sal[lc,
l-esolut i C)ll . ‘J’hc>  ] R can support. 30 fps at

24 hit c:c)lc)r arlc3 1600 x 1200 resolut. ic)n.

OL17’ twc) l’c)wer  OIIyx systems Cc)r]trc)l t }1<

}’c)werWall . Mach systcw has twc) ir]firli  L(*
I eal i t y (:1 R) c!rlgincs wj t.h 64 M}< c)f t ext ure
nmllory  arlcl four }+1 0000 ~PUs each wi t.h 2 ME]
sc~c, oxlcial’y cache . Mach Pc)wer onyx has 2 (+!~
c)f nwn~c~l y arlcl 324 (+1] of cii sk (288 GII c)f
}< A] I)- 3 cli :-:k plus 36 GFI c)f S(;1 di sk) . I+ac:h
syst 0[, }lt,s twc) I)ua] Port Prj sa Pi ber
~llar)rlcl  Cc)l]t rc)l 1 crs t c) service the RAI I)- 3
cli sks .

PILOT PROJECTS

T’he ],i lc]t. projec:t.s arc descri hccl very
bl-i Cfly ill t.hi s sc, c:t. i cnl. I+2ch was Choserj
llc!c”ausc c)f i t s c!xtensjve expc’ri cmc~ wi t h
vi sua] i Z.at icnl arlcl its i nt.crest.ecl i n
t est i Ilg t he concept. c]f a mu] t.i p] e purl]c)se,
}Ii g}) CIUEII i ty vi sua] i 7,at_i 011 1 a}mrat c)r-y  .
}:EIC’~J ~l-C)~j  [Ct. ~l?lS cc)ll~ri but.ecl c!c3ui pl[wnt f c)r
the. SUC. C,CSS of the labor ai_ory.

}Iac,ll C)f tllc’ t}]rcc separate prc)~ects  fc)r

t }Ji s I):tirlcipl  e invest.igat-c)r claim the rleecl
f c)?” 500 C+}\ of C3 a t a t. c) nmct spcci f i c:
])rojjcc:t gc, a] s .

‘J’}lC’ SAR prc):j  cc: t 11(U s t demc)ns  t.ra t c the
al)i ] ity t f) ~)rc~c:ess  lcmge sc:ale SAR data .
Or~C c~ual-tcr  t.crabytc, c)f riiw clata n~ust bc-
])1-c)cx!ssecl i II orcler L c) Inc!c!t.  a l:)ro_j  ec:t
mi 1 C’S, t(:)JIC!  . 7’}3<! r dw ar)cl prc)cesseci ciata

rc!c]Llire  tl].)]:)roxil[lcit.ely  c)ne ha] f terabytc! c)f
disk cl~lrirjg  t}je milestone dcwmr]st.rati on.

‘J’}]c’ 10 l(ti 1 1 i c)r) hyt. c: Clatclset (mini nmllll
~-esc)lut ic)ll) c)f the mbc)ciy prc):ject C:arlllc)t
I-e:;i C3C. a~,yw},erc but c~n clisk. A ec)l[,])letc

sinm] at-jc)n cc)nsi st. s c)f 40 hytcs/partic:le,
18 nlillicm ].mrt. icl~s ancl 1000 tinw Steps.

(1’hc, Rcmc)te  lnt. c’ractivc Visual iz. atic)r] and
A~lalysis  (RI VA) prc)jc!c:t is a?l interactive!
Clat ?1 exp] orer whj c}] al IC)WS sc:ierlt.  ists tc)
cxp] c~rc! NA,SA’ s 1 argc, st_ scicllti f ic clat asets
trsi r)g high SPQC’CI nctwc)rki~lg arlcl lmrallel
supc~rccmput  ing t echno] c)gy. ~’hi s pro_jcc:t _
Usc!s an SK+] onyx fc, r Lhc! usc!r int.erfa~e
aIlcl a lIi I’F’l franw buffer cc,rlnc:c:t. ecl t.c) the
C: I<Al’ 1’31) via a }li I’I’l nrtwc)rk (100 M} I/s
peak ancl z~~)~:,~-c)xi~[~cit.cly  50 Ml\/s sust_airled) .
C)IICC  an ir[mc~e c)f 1280 x 1024 pixels is
cli sp]ayecl cnl t}le Ili PPl frame buffc?r, the)
S(;1 I)c)wer OIIyx, Llsirlg t.}le l-es] i ty erlgines,

al]c)ws t,}le us~r tc) clisr) lay the inmgc, c)n

t.llc! I’c)wdrWal  1 a t f c)ur t.i mc!s the
J“[SO]Llt i C)n .

‘JTli s prc)~ect. will at. L C’IU1”)  t t 0 use t.hc’

Pc,werWall by rc!motc ac:cess. ~’hc Cc)dc!s
wi ) 1 c’xccut.  e c>rl t hc~ Pc)wer OIIyx syst ems cc)-
]c, cat. ecl with t.hc, PowcrWall kJu t., through
t}lc use Clf t.}lc~ net.wc>rk CIUFII hcacl sc)ftwarc
claenlon (ndscl) , will clisp]ay  the output. ancl
cc)rltrc)l the i~lterac.t ivi t.y frc)nl a cli f ferent.
h[li 1 cli llg withi~l the JI’11 C:alll]>us  . ‘1’hat

l)uil cling has clup]icatecl  tile ciisp]cly C~IIC~
prc):jc!ct  ion systcmw, rel ying c)rl the }’c)wc~r
OI]YXC’S for the C:c)m]”,ut  ing pc)wer ar]cl arl Ag’M
rlct work fc)r rc)nu[mlrli cat i c]n s~)cwcl  . If the
}’clwcrWal  1 clcmonst rat. c’s its LISC!f U]?-JC>SS tC)

l[~?irla~;el[~c:Ilt.  , thc~ c:c)l[\l:lLlt.z\tionFll  pc)wer may be

dup] i Catecl i n that_ lc)c:at.  ic)r] at a later

t i rne.

This prc>iect gcmeral es sinm]atecl flights

c)ver planc!tary surfac:es. It will also l-m
c.c)nt.  rc)] 1 c~cl through rc,l[lc~t c ac:cc?!s . ‘J’hi s
pr-c)j ect is currc’nt]y able t.o USC! the
I’c)wer ol]yxes as their prinmr-y cc]rrlput,  irlq
power fc)r cli s~)l ays t hat arc bei I)g

channel ccl t c) thc:ir recc)rcli  rlg 1 ah fc)r
prc)cluct, ic)n filn[ rec.c~l-clillg,
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!’rc)c”css Mi ] ] ~nni d
Llc)llrl 1’<! t <v-sol] , J’rixiciplc invest.igdt or

~’his ]:)rc):jec:t. , whi Ch sharc>s the physi ca]
lab s])ac:c ancl the: Ccnnput.e  cmgincs hut dc)cs
IIot u SQ the I’c)wc!rWall  , will clesig~l a
I)rc)tc)ty~)e virt.ua] reality system fclr usc
ill S])ac:ecra  f t ancl Ini ssion c3esig11. It Lrp>cs
a .1} ’1, clesign prc)gram within t_he framewc)rk
c)f a cc)l[uuercial 3-1) virt. ua] rea]it.y syst. m[l
cal Icxl MUSH. ‘J’his  prc)ject  uses a single
HI ect rc)hc)]ne 8500 pro j c~c:t c)r i n f r c)n t
])rc)-jectiorl  a]c)nq with a F’akespace l)c)c)IiI,
Sc)u?lcl syst em a]lcl joysticks.

SUMMARY

‘1’he f 011 owi rig mi scel ]aneous i I] fc)rl[mt.i C)II
c:c)llt ai~ls krlc)w,l prc)l.)le]ils or clat.a that. IImy
prc)ve Usc’ful . ]t a]so IIC)t~S SC) IIIC! Of t.hc

unc~ertai~ll i es wr a r{: si_ill experi Cncing
wi t}) c)ur currc!r)t i)npl cmmltat. ic)n.

771e l(c~olll

}K)c)In :;~hecluling clurirrg the pi]c)t. J.)rc)jeCt.
])hasc i s, dc)nc tl)rough Meeting Maker Xl’,
t hc! L]l)II schc!clulcr  of chc)ice. }Iavi rlg
s,c~vc!l-e  1 cli vers, c> aIlc3 h i gh visibility

prc)j C!ct.s al ready leads t-o Conf] ict ing

Schc!clul  es . I ly us)i TIg ~he MecLi~lg Maker

software, all users will have up-tc)-date’

ac:c:cz.y, t o L }lC: r o o m s.chc>du] c via a

Mac:intosl) c)r a PC.

791( J’1-c).; c’c:t 03-s

wc arc wf)rki~lg u~lcler the assumptjcnl that.

c)ur M<ircJLIee 95001,(: projectors  w i l l fc)c:us

C1OW11 t c) a 50” cliagona]  . AI Lhc)ugh this is
NO~’ wi Lllin the’ wr i t t.cm speci fic:at ic)~)s,
e~jgine~rs  hav~ irlclicat.ecl  that it sl]ou]d
wc)rk . If they c:anTIo L focus clowIi,  a larger
sc~ree]l wj 1 1 h~ i~lstallecl i~l spit. c! c~f the
co I1secJue  Ilc’es c)f mc)ving  the screen clc)ser
to the flc)or arlcl rc’workirlg the c:ustcn[l
scaf fc)l cling that holds the) projectors.

T}lC prc)jcct_c)rs a r c! very sensit ivc! and
easi ly g(t OLI t c)f physical cincl/or co] C)r
al igJITncT1t . Re - aligrlmcmt is a very t i me
c.c)rlsunling  task . ‘l’c) save wear ancl tear C)II
tlje p~-c)jcc:t c)rs, we bui lt a “Mo~lit.c)r Wal 1 “
f c) r devel Cyxllel-lt work. ~’hi s Wa] 1 is

CoIIIJ)osecl of 4 SG1 Chlyx mc)rli tc)rs Inc)unt. eci in

a c:c)nfi gurat. i on sirni lar to c)ur 2 x 2
I’c)wcr Wal 1 . ‘1’hesr mc)r)i tc)rs are mc)vah]c! to
<1~] ]C)W C)Il~  USCr tO C~CWC!]C)~)  C)rl t.}1~  CC)IILJj]~~C!

sc!t. c)r tc) al IC)W users tc) share irl a 2 x 1 ,
1X2, c)~ 1 x 1 Cc)nfigurati  cm.

Pa~la ram I’echno]c)gics 111 Screcm B]cmder (a
cc)m[wrci  al procluc:t ) may l)C> xlec!ciecl  to
augl[@nt.  h]c’~”lc~irlg effects c)f the MarcJu<:c,
950011C prc)jectc)rs. l’hj s prc)clu ct. is
current. ]y avai lab]c! fc)r a 1 x 3 screcm
cc)nfigu  r-at jc)n zirlcl wc)rks vc!ry WC]] ; it i s
expect ccl to be rel easecl ir-l oct.c) her 1996
for a 2 x 2 cli splay. ~’}lis c:om])  any a]sc)
makes, a ccq)let Q rcacly - t c)- gc) Pc)wc~rWal  1
package c~c)llsi  sting of a 1X3 curvecl
screerl w; th suppc)rt ing struc:t, ure, 3 front

PrC)j C’Ct C)rs and thC! Sc:rc)en Illenclc!r.

7hQ Srreen

A ret.r-actable c:lc)t}l screell i s irlstall ccl in
frc)nt c)f the Pc)wcrWall fc)r prescmtaticnls.
~’}]e c]c)th screen is r[~otc)r--  clriven t.c) lesser]
t}le c:hancc! that. raising aIlcl lc)werjng it

rrl i g h t scratch the Powerwal 1 . ~’his is the
c)n]y pc)ssihlc~ ]c)catic)n i?l the rool[l for
thi s s;c:rc!e~]  .

Ul]dcr  C)pCIr IC; ll, i t i s ~lc)t.  J)c)ssihlc: tc, c)pcn a
viwq)ort.  that cc)vers LhC cc)mr:)lc:t.c cli splay
c)f 3200 x 2400. ~’}lis is a }Iarclware limit
Causecl hy the size c)f the regi stprs an c1
ari t.hnwt i c ulli t.s usecl fc)r rasterirl~J
pc)l ygolls , ‘J’c) proclucc  a gigantic image,
yc)u I[lust. k)r~ak t.}]<! il[~age  iritc) tiles that
a r e s](E1I ler t harl the! I[mximul[{ vi c!wpc)rt

clil[lc!rls,i c)rls aIlcl rerlcler each t i 1 c’ . Fc)r IIIa71y

app] i cat. i C)IIS Lllis is easily clc)rle hut for
sonic app] icat. ic)r]s it is clif f icu] t .

I]ec:ausc we are Llsillg t.wc) Pc)wc!r  orlyxes to
clrive the I’c)wcrWall , WC! }lavc’ a prc)k)lem
wi t h asyl[u[wt. ri c 1 /0 C:aus ccl hccausc?
gangclraw  (the capability to havc nmltiple
~PUs issue synchrorlizecl c:cmumncls) dc)es nc)t.

work cc)rrectly wi t.h C)penC; I, 6.’2. Si nc; e
cac}J l’ower 01 lyx clrives twc) projectors,
eac:h pai r c)f prc)ject. ors are in syIIc .
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JPL JPL Supercomputirg Project

Presentation Outline

Background

The Room

The Projectors

The Screen

The Data Issues

The Compute Servers

Pilot Projects

Summary

CUG OCL 1 8 . 1 9 9 6



JPL JPL Supercomputing Project

●

●

o

Background

Supercomputing  Conferences

University of Minnesota, Laboratory of
Computational Science & Engineering

Driving Applications
– Animations from

– Animations from

~Memory

Disk

CUG Oct. 1 8 . 1 9 9 6



JPL JPL Supercomputing Project

The Room

“ 38 ft x 20 ft x 8 ft ceiling
- Machine Room (16’ x 20’)

– Working/Viewing Area (22’ x 8’)

● Sharing Space with Other Applications
– Advanced Visualization Laboratory

- Virtual Reality Application (MUSE)

– Meeting lMaker as Room Scheduler

CUG Oct. 18.1996



.TPL Su~ercomDuting Project

The Projectors

● Electrohome Projectors: 8500 vs 9500LC
— Resolution. Brightness,
— Edge Blending, Contrast Modulation. Liquid Coupled Lens/
— P43 Phosphor for Stereo Viewing

~ Interaction with Room Size
– CRT Diameter .___..
— / ~“-” ,/, .,/G u n  Col Sceque~~.__... . T,flJ. ‘, ) ,/r_ ;,J

Throw Distance
,,’ y’ .—

CUG Oct. 18.1996



JPL JPL Supercomputing Project

The Screen

“ Flat vs Curved Surface

● Flexible vs Rigid Screen

~ Single Screen vs Multiple Screens

“ Gain

“ Interaction with Room Size & Projectors
– Size

– Gain

● Power Monitor Wall

CUG Oct. 18.1996



JPL JPL Supercomputing Project

Disk Requirements for 4-panel PowerWall

I?roj ection Ilesohtion color E.. -L ~allle Y~ qJ&J ~~nllired
yuA. w-

Rate Disk Bandwidth

(Pixels) (Bits) (fps) (GB/min) (MM)

Mono 1280 X 1024 24 24 22.6 338

Mono 1280 X 1024 24 30 28.3 472

.Mono 1600 X 1200 24 24 33.2 554

Mono 1600 X 1200 24 30 41.5 692

Stereo 1280 X 1024 8 24 15.0 252

Stereo 1280 X 1024 8 30 18.8 316

Stereo 1600 X 1200 8 24 22.2 368

Stereo 1600 X 1200 8 30 27.6 460

CCG Oct. 18.1996



JPL JPL Supercomputing Project

Compute Servers

Q SGI Power Onyx Systems
– RE2 vs IR

● NIemorv to Frame Buffer Transfer Rate

* R8000 &d RI 0000

– Our Configuration
“ 2

.4

“ 2

IR

RI

u

Engines with 64 ~MB Texture MemoryJ
0000s with 2 MB Secondary Cache

GB Memory

o 324 GB RAID with 2 Dual Port Prisa Fiber

c 36 GB SCSI Disk

Channel ControHers

CUG ~Ct. 1 8 . 1 9 9 6



JPL JPL Supercomputing Project

Pilot Projects

● SAR Processing

● N-Body Simulation

● Remote Interactive Visualization& Analysis (RIVA)

● PDC Development Project

c Visualization of Planetary Surfaces & Atmospheres

“ Process Millennia

CUG Oct. 18.1996
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