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[Ipotelwvopeva ®gpata yia rapouctiocel

A) Cache Coherent Non-Uniform Memory Access Architectures

Flat, Memory-Based Directory:

1) Stanford FLASH (mponv DASH)

H apxitektoviky) FLASH fjtav n npotn mmou xprotporoinoe to 1992 (DASH) to oxrjpa tng ouvdgelag pe
ratdadoyo (directory based coherence) yia katavepnpévn pvrnun, Kat pdadiota omv Kupta pvhun (flat
memory-based coherence protocol). Ot enefepyaoteg draouvbeéovial oe torodoyia mAgypatog (mesh). To
MPRTOKOAAO ouvdagelag Ipogpxetal ano v pnxaviy) DASH mou rjtav nipoyovog tou FLASH.

2) MIT Alewife
H apxtektovikn Alewife urtootnpilet péxpt 512 enefepyaotég Siaouvbedepévoug os Agypa (mesh
connected) Full map directory (up to 5 readers per cache line)

3) SGI Origin 2000

H apxitektovikr] Origin amoteAeitat arno 2-512 kopfoug pe 1-2 enelepyaoteg R10000 yia tov KABe
Kopfo. To 16laitepo xapakinplouko g eivatl otl oe kKABe ropPo ot 2 enefepyaotég de Asttoupyouv pe
nPOTOKOAAO shoopy adAd aveapinta. a tn dracuvdeon petadu SragopetikOv KOPB®V Xpnotpornoteitat
€va e181kO KUKA@Pa 8popodoynong rmou Kataokeuaotnke ano mv SGI kat Aeyetat SPIDER. TToAAd tétola
KurAdopata Spopodoynong  Siaocuvbeéouv kopPoug oxnpatifoviag tortodoyieg umnepkufwv. Kabe buo
KOopot Staouvbéovial oe eva KUKA@PA 8popodoynong eve ta KukAopata §popoAdynong arnotedouv toug
KOpPoug evog uneprufou. 'Etot, yua 32 ene§epyaoctég xprjotportoteitat uvnepkufog 3ns taewg, dpa 23=8
dpopoloyntég, apa 8x2xropfor/Spopod.x2emnefep/kOPPo=32 enefepyaoctég. (memory-based directory
coherence protocol). To mpwtdékoddo ocuvdagelag ypriyopng pPvhpng Pacifetat oe autd g HPNXAVIG
Stanford DASH.

Flat, Cache-Based Directory:

1) IBM-Sequent NUMA-Q (tponv StiNG)

H apxitektovikr) NUMA-Q aroteldeitat arno tetpadeg oupperpikng rioduenelepyaoiag draouvdedepéveg oe
artAo daktuAo pe npwtokoAdo SCI. Ot emelepyaoctég kKaBe terpddag diaouvdéovial péom dradpopou, evw
urnapxel Kat €vag eleyking (controller) mou Paociletatl oto mpwtokoddo SCI yia v ouvdagela ypriyopns
pviung petall pvnpov mou avikouv oe Sragopestikeg tetpadeg. (cache-based directory coherence
protocol)



2) The NUMachine Multiprocessor

H apxttektovikry NUMachine mpoépxetat aro to mavermotyuio tou Topovio. Eival pia apXiteKIOVIKY
ouvagelag ypnyopns pvhnung Baoctopévn oe katadoyo (directory based cache coherency) kat anoteAeitat
and KOPPoug mou ava téooeplg ouvdiovial oe daxktuAdio (ring), eve kdaOs téooepilg daktuAiot cuvdéoviat
ertiong oe avatepng tasng daktuAto (hierarchical). O kaBe kOpPPog arotedeital amno 1€E0oepPlg ENECEPYAOTES
oe Siadpopo (4 procs-bus connected-SMP node) kat €xel éva edeyktr) pvhpng ywa iaouvdeon pe 10
6axktuAio (hierarchical directory controllers). KaBe SaktuAiog exel 4x4=16 enelepyaotég Kat o SakTuAiog
avaotepng tadng draouvdeetl t€ooeplg dartulioug gravovtag otoug 4=16=64 enelepyaoteg.

3) Data General-Avion 25000 ccNUMA architecture (NUMALIiINE)

H apxuektovikryy Avion 25000 ccNUMA armoteAeital and mnpoxkatackeuaopeveg tetpadeg (commodity
guads) ene§epyactwv Pentium Xeon tng Intel. Ot tetpadeg autég ovopaloviar Standard High Volume
(SHV) server nodes. KaBe tetpdda ocuvdéetal péow evog ouvdeopou SCI se dumdo SaxtuAio (SCl-based
dual rings). (cache-based flat directory-based coherence protocol)

B) MNpwtdékoAAa Zuvaeeiag MvAiing og Aiadpopo
(Bus Snooping Cache Coherency Protocols)

a) [TpwtokoAAdo MESI (Modified-Exclusive-Shared-Inalid)
B) Ilpwtokoddo MSI (Modified-Shared-Valid)

C) MNpwTtékoAAa Zuvdeeiag MvAung e KardAoyo
(Directory Based- Cache Coherency Protocols)

a) (Flat-limited) memory-based directory coherence
b) (linked list-chained)-cache-based directory coherence (SCI)

D) Cluster Computing

a) High Performance web servers using clusters

b) Scalable Coherent Interface as System Area Network (SAN) for Clusters
c) Utilizing Network Cache on an SCIl-Based PC Cluster

d) User Level Networking-Virtual Interface Architecture (VIA)



