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[Ipotewvopeva Ogpata yla mapouotacelg

A) Cache Coherent Non-Uniform Memory Access Architectures

Flat, Memory-Based Directory:

1) Stanford FLASH (nponv DASH)

H apxutektovikr) FLASH ntav n npwtn nou xpnotpornoinoe to 1992 (DASH) 1o oxnpa ng ouvagelag pe
rataloyo (directory based coherence) yia katavepnpévn pviprn, Kat pddiota oy Kupla pvhun (flat
memory-based coherence protocol). Ot eneCepyaoteg diaouvdieoviatl oe tortodoyia mAéypatog (mesh). To
MPWIOKOAAO ouvA@elag mpogpxetat arno v pnxavyy DASH nou fjtav nipoyovog tou FLASH.

2) MIT Alewife
H apxutektovikr) Alewife unootnpidet péxpt 512 ene§epyaoctég draocuvdedepévoug oe rmAeypa (mesh
connected) Full map directory (up to S readers per cache line)

3) SGI Origin 2000

H apxtutektovikr] Origin arotedeitat and 2-512 wopPoug pe 1-2 enefepyaoteg R10000 yia tov Kkabe
ropPo. To 1duaitepo xapaktnplotikd g eivar o6t oe kKABe kKOPPo ol 2 emefepyaotég He Aettoupyouv pe
POTOKOAAO snoopy addd ave€dpinta. I'a ) draocuvdeon petaiu dragopeTikOv KOPB®V Xpnotporoteitat
éva e101k6 KUKAmpPa dpopodoynong rmou kataokevaotnke ano v SGI kat Aeyetatr SPIDER. IToAAd tétola
KUKAopata dpopoAoynong Staocuvbéouv koOpPoug oxnuartifoviag toroldoyieg urepkuPfov. Kdabe &vo
koppot Siacuvdeovial os Eva KUKAOPA §pOoploAoynong eve ta KUKAoPAata SpopoAdynong anoteAouv toug
ropPoug evog unepruPou. 'Etol, yia 32 enelepyaotég Xprjoyonoteital vriepkufog 3ns talewg, dpa 23=8
8popoloyntég, apa 8x2ropfor/dpopod.x2emnelep/KOPPo=32 enefepyactég. (memory-based directory
coherence protocol). To mpwtdroAdo ouvagelag ypryopng pvipng Pacietar oe autd g PNXAVIG
Stanford DASH.

Flat, Cache-Based Directory:

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

H apxttektovikr) NUMA-Q armoteleitat ano terpddeg ouppetpikng noAvenedepyaoiag diaouvbedepéveg oe
artAo daxtuAlo pe npwtoroAAo SCI. Ot ene§epyaoctég kAbe tetpadag diaouvbéovial peom dradpodpou, evo
undapxel Kat évag eleykirg (controller) mou Paocifetatl oto nmpwtokoAdo SCI yia v ouvdagela ypriyopng
pvhpng petadu pvnpuev mou avhkouv ot dtagopetikeg terpadeg. (cache-based directory coherence
protocol)
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2) The NUMachine Multiprocessor

H apxutektovikr) NUMachine mpoépxetal anod to maveruotrjpio tou Topovro. Eivatr pia apxXitektovikr
ouvdgelag ypriyopng pvripng Paotopévn oe katadoyo (directory based cache coherency) kat aroteAeitat
a6 kOpBoug rmou ava teooeplg ouvdeovial oe daktUAo (ring), eve kKABe teéooeplg daktuAlot ouvdéovtal
eriong oe avatepng taéng daktuAo (hierarchical). O kaBe kopPog aroteAeital anod t€ooeplg erefepyaoteg
oe 61abpopo (4 procs-bus connected-SMP node) kat €xetl éva edeyktr) pvrpng ywa diaouvdeon pe 1o
daxtuAto (hierarchical directory controllers). KaBe Saxtuldiog exel 4x4=16 ernefepyaotég Kat o SAKTUA10G
avatepng tadng dtaouvdéel teooeplg Sartudioug @ravoviag otoug 4=16=64 ernelepyaotes.

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

H apxuexktovikny) Avion 25000 ccNUMA arotedeital ard niporatackeuaopéveg tetpddeg (commodity
quads) enelepyaotwv Pentium Xeon g Intel. Ot tetpddeg autég ovopalovrar Standard High Volume
(SHV) server nodes. Kabe tetpdda ouvdéetal péom evog ouvdeéopou SCI se duthd daxtuAio (SCIl-based
dual rings). (cache-based flat directory-based coherence protocol)

B) NMpwTtdékoAAa Zuvageiac Mviung og Aiadpouo
(Bus Snooping Cache Coherency Protocols)

a) ITpotokoAdo MESI (Modified-Exclusive-Shared-Inalid)
B) IlpwtokoAdo MSI (Modified-Shared-Valid)

C) NpwtokoAAa Zuvaeeiac MvAaunc pe 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 SCI-Based PC Cluster

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



