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Vator Arabhctum

We MM two clm d TatW mmbktom: ●cmwwDcmay [MM) d mgister--qistcr
(RR).

● VUtm mut b bmg.

Exsmpl- of MM brchhalwe w tho CDC 7UI wbm proc-ing ?alaw horn br~n ●emery,
aod tbc CDC Cybcr 2W WM.

RR &cbltGLuro. RR uchit-tum typi-lly imvol?m -m. M of c-he WWUB memory

omd h pratisg zniw, with orithctk operuiou bolBg pmfomed on CO*BU of he c~be.
Tke p~ MMvw tbdr bigbmt level d Pafomuco wbn procmshg dgonthms thw ~tlsfy
tbe followingCodilloDo:

Vatm Dyuiks
ImMr Pnnhet
MMtia MuhlF!y
Polymomld EvolmuioB
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●kerc @ u poimisc multiplication \ f rater ekmento SMI J b the water x with tbe tit ●kment
delctd (7). The followiog higblmcl o~s~m obo pdorm wdl on both omhi~.tura:

● Single FFT (6$3).

● The come operotor ●pplied to * of detq kc exompfo, eets of FFTs (6,9) mod ws of
trialqonoi eysums[6).

● Bsnded ayetem dvem (6,0).

We hare dietingurnhcd sets of FFTs from ● ●i@e FFT kaw the perfmmeace for ● w is
oignificaotlyhigher thm for s tingk FFT.

“Judlckus Uoo” oporators

The following opcntom shodcl be OIA with esution OB●ither ~hi~twe:

Recumions
Ttble lookup
Conditionle
On**mony msppinp
Mooy.co-ooe m~ppin~

CnuLion is rquired with the opcrst- bu~mm their owroll perfomsoca ons vactor pme~r will
be poor if they om not combined with ● stiIcienL amount of orithmctk. Included in ~umion~ u
tbe coluticmof s oin~e tridispnol ey~m, which generally d= Dot perform well on ● vator
pmcemor (6,10). Table bokmp hoc Implicttione for ulmptive procedure. Poor ~rformmnc~ of
conditionalsImpliet thst we most foregoow fmqoently aevd polntdw conv=gcnte -t. Sa Ref.
II for ● dimcceloD of pmvmmmiog rommidmmliooeIh the w of ● -W ~r.

m. W-N’I’ING TECHNIQUES FOR ELLmTlc PROBLEMS

In tbie ewtiox se dkcum the impkmentotiou of CIMCO of tocbn~es for elliptic problemm
wlnc tbe oforementionmieperbt-. A mmilw dimaion W- given by 0c%eg8d Voigbt (12).

Point Schamo

Point Jocobi ocbemm um ottrw!re on dhr d- of ddtdcm bamee they we
implementableby vator dyedicewd hodd-mwrix mdtlply opvmtom Involvinc Iont vectom (13).
These ed?nntw btva pro~ptcd MB@WedIn- ID tbu tabdqoev (14) wltb 00 objeetive of
prdurinq J~obi techniqoeo with ottr~tlv~ convqooct ro@e.

Feint cuccemiveovtilu Wion echamm coa b Implemewrd OBeither ombhectcuewith wsve
fronting on s nMurel ord*riBg or by checkerbomf ordering. Wave fmntlng hvok- pra-ing the
mah by di~~oelo. &hose vatom ❑ ast be etored cootigwowly00 MM orchltwtum, tbh io ●ot
ea sttmctive dtermntiw ot them. It n feee~ok00 RR -hitoetsm. Using tbc cbakerboord
ordcrinc, lmplemrotDtion00 either orchhdnm k feodble if tba mf ond Meek polots uv stored M
ecpom”,eerrayo (16,16). h follous hot mdligrid ochemco ore lrnpkmenl sbie on either CICCOof
wcbit-turm Of come, the- techolqoa Iovdve om-to-msoy ood mooy.-ne ❑sppinp, Tbme
mappinp acur ID oeti -d cnn bt wtorital.

Llno Sebsm-

Llne RIBXM1OOxhemm sm Impkmestsble by dog opvmtom for dvbg eeteof tridisgotd
eyotemo coml!d with nB dd/eveh orddog or Ihet Altarohting dimhm wbemec ●

Impkmtnt. ble odng opemlom fee00IVIBC* of tddiop~ti, Imt“ti Isttm cooecomecue mum he
ond oh wIM orcbl~t- u produce vatore eosdguoody etd IB ●*or7, Fm ammple,
aurmimo dimimmtiomoh bbc tAdlwmd coo bC d IB OBCcoordlm-- dhtlon ood odd-even
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rduction in tbe other to prdnce contiguously otod ratom (17). Oo RR ucbitectu,rt, line
scbem- xre eaeily impkmeoted in Fo~mn mnd~hieve high rmtmof vet~nmtioo (IB).

Coaju~snt GrAkat Schmna

Coojugmnt gredient tcchniquex can k implemented OD wctor Procwn moiag soy of the
p,=viwdy diacwd xchemea xx the spproximmte f~toriwtion. Alxo, incomplete Choleaky
wctorixotioa c-o be implemental on either CIM or xrchitectom. On MM uebi-tum odd-even

mdoctiom hxx km UA (13), modon RR uchititww ● variaot of block eli :Instion iv ueed (10).

F-t Pobmn -hm
FmxtPoiesm eokerx are impkmentable 00 both MM md RR arcbkeclora by acing operxtorx

to perform eets of FFTo sad to ooke mtx of tridiqode. On MM srvhitectum, some care u
reqoired to emum tbnt the reckomm~ipulxtel ere xtored cootigoonxly im -mge. Workrm in tbie
6eld include Boz”k (20) md Kascic (21).

s~Y

High pcrformmce on J ~ator proc=or oeecmitateen bigb Perceotmgeof wctoricatioo. High
pementage of vectarhtioo mty requk new dtts structwee ~d U*W algorithms, ●reo tbe use of
noooptimd mlgonthmo. Perbnpt mrpricingly, mitsble dws structorcx●d xlgontbms am wailsble
finch thtt fmmiliw cchemm for eolring elliptic eystemsof diUrreoce equ~tions cm be highly
mctorixedfor either memory.-memory ralor proctssm or regictcr.reregistervvaor prmewors,
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