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Akadnuaiko 'Etog 2003-2004, 90 EEGunvo HM&MY

[Ipotewvopeva Ogpata yla mapouotacelg

A) Cache Coherent Non-Uniform Memory Access Architectures

1) Flat, Memory-Based Directory:

a) Stanford FLASH (npconv DASH)

papers: The Standford DASH Multiprocessor, The DASH prototype: Implementation and performance,
1): The Standford FLASH Multiprocessor

H apxutektovikr) FLASH ntav n mpwtn nou xpnotpornoinoe to 1992 (DASH) 1o oxnua ng ouvagelag pe
rataloyo (directory based coherence) yia katavepnpévn pviprn, Kat pddiota oy Kupla pvhpn (flat
memory-based coherence protocol). Ot eneCepyaoteg draouvdieoviatl oe tortodoyia mAéypatog (mesh). To
MPWIOKOAAO ouvdagelag mpogpxetatl ano v pnxavyy DASH nou fjtav ripoyovog tou FLASH.

b) MIT Alewife

paper: The MIT Alewife Machine: Architecture and Performance

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

c) SGI Origin 2000

paper: The SGI Origin: A ccNUMA Highly Scalable Server

H apxutektovikr] Origin arnotedeitat and 2-512 kopPoug pe 1-2 enedepyaoteg R10000 yua tov kabe
koppo. To duaitepo xapaktnplotkd g eivatr 6t oe KABe kOPPo o1 2 emefepyaotég Se Aettoupyouv pe
nP®WTOKOAAO snoopy aAdda avefapinta. I'a ) draouvdeon petadu dragopeTtikev KOPPeV Xpnotporoteitat
éva e101kd KUKA®pa dpopoAoynong rmou rataokeudotnke and v SGI kat Aeyetar SPIDER. [ToAAd tétowa
KUkAopata dpopoAdoynong Siaocuvbéouv koOpPoug oxnuartifoviag torodoyieg urepkuPev. Kabe &vo
roppotl dacuvdeovial oe Eéva KUKAOPA §pojloAoynong eve ta KUKAopata SpopoAdynong arnoteAouv toug
ropPoug evog urnepruPou. 'Etol, yia 32 enelepyaotég Xprnjoyionoteital vriepkufog 3ns tadewmg, dpa 23=8
Opopoloyntég, apa 8x2ropfor/dpopod.x2emnelep/KONPo=32 enefepyactég. (memory-based directory
coherence protocol). To mpwtokoAdo ouvdagelag ypriyopns pPvipng Paoiletat os autd g PNXaAvng
Stanford DASH.

2) Flat, Cache-Based Directory:

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

papers: Sepuent’s NUMA-Q SMP Architecture,

1): STiNG: A ccNUMA Coputer System for the Commercial Marketplace

H apxttektovikr) NUMA-Q aroteAeital arno tetpddeg oupperpikr)g rnoAvenedepyaoiag dtaouvdedepéveg oe
ardo daxktUuAo pe npwtokoAAo SCI. Ot emelepyaoteg kabe terpddag Sraouvdéovial peow S1adpopou, evo
unidpxel Kat évag eleyktrg (controller) mmou Paocifetat oto nmpwtokoAdo SCI yia v ouvdgela ypriyopng
pvhpng petafl pvnpov mou avikouv oe dtagpopetikeg tetpadeg. (cache-based directory coherence
protocol)
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b) The NUMachine Multiprocessor

papers: Design and Implementation of the NUMAchine Multiprocessor, The NUMachine Multiprocessor
H apxuitektovikr) NUMachine mpoépxetal anod to maveruotrjpio tou Topovro. Eivatr pia apxXitektovikr
ouvdgelag ypriyopng pvrpng Paotopévn oe kataloyo (directory based cache coherency) kat aroteAeitat
arno kOpPBoug rmou ava teooeplg ouvdeovial oe daktuAo (ring), eve kABe téooeplg daktuAlot ouvdeovtal
eriong oe avatepng taéng daktuAo (hierarchical). O kaBe kopPog aroteAeital anod t€ooeplg ereepyaoteg
oe &1abpopo (4 procs-bus connected-SMP node) kat €xetl éva edeykir) pvrung ywa diaouvdeon pe 1o
daxtuAto (hierarchical directory controllers). KaBe daxtuldiog exel 4x4=16 ernefepyaotég Kat o SAKTUAL0G
avatepng talng dtaouvdéel teooeplg Sartudioug @ravoviag otoug 4=16=64 enelepyaotes.

c) Data General-Avion 25000 ccNUMA architecture (NUMALiINE)

link: Data General Avion NUMAline

H apxuexktovikny) Avion 25000 ccNUMA arotedeitat arnd niporatackevaopéveg tetpdadeg (commodity
quads) enelepyaotwv Pentium Xeon g Intel. Ot tetpddeg autég ovopalovrar Standard High Volume
(SHV) server nodes. Kabe tetpdda ouvdéetal péom evog ouvbeéopou SCI oe dutdd daxktuAio (SCIl-based
dual rings). (cache-based flat directory-based coherence protocol)

3) A Survey of Parallel Computer Architectures

B) NpwTto6koAAa Zuvaeeiac MvAunc

1) oe AwaSpopo (Bus Snooping Cache Coherency Protocols)

a) [Ipotorxoira MESI (Modified-Exclusive-Shared-Invalid) ko1 MSI (Modified-Shared-Valid) (vAwé amd fifiio Culler 5.3)
b) Cache Coherence Protocols: Evaluation using a Multiprocessor Simulation Model

2) pe Kataloyo (Directory Based- Cache Coherency Protocols)

a) (Flat-limited) memory-based directory coherence (vAiwé and Bifiio Culler 8.5)
paper: Directory-Based Cache Coherence in Large-Scale Multiprocessors
b) (linked list-chained)-cache-based directory coherence (SCI)
paper: Scalable Shared-Memory Multiprocessor Architectures
¢) Evaluation of Directory Schemes for Cache Coherence

3) Cevira

a) A Survey of Cache Coherence schemes for multiprocessors
b) Managing Cache Coherence in Multiprocessor Computer Systems
c) Compiler-Directed Cache Management in Multiprocessors

C) Cluster Computing — Modern Cluster Interconnects

a) High Performance web servers using clusters
papers: Dynamic Load Balancing on Web-Server Systems
The Anatomy of a Large-Scale Hypertextual Web Search Engine (google)
High Performance Web Site Design Techniques
Linux Virtual Server for Scalable Network Services
On Balancing the Load in a Clustered Web Farm
Petaops and Exaops: Supercomputing on the Web
The State of the Art in Locally Distributed Web-Server Systems
b) Scalable Coherent Interface as System Area Network (SAN) for Clusters
paper: The Scalable Coherent Interface and Related Standards Projects
c) Utilizing Network Cache on an SCI-Based PC Cluster
d) User Level Networking-Virtual Interface Architecture (VIA)
paper: An SCI-based Software VIA System for PC Clustering
e) User-level Network Interface Protocols
papers: Design Issues for User-Level Network Interface Protocols on Myrinet, User-level Network
Interface Protocols)
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f) Myrinet - A Gigabit-per-Second Local Area Network
g) OPIOM: Off-processor 10 with Myrinet - READ: Put Disks at Network Level
h) Boosting the Performance of Myrinet Networks

i) NIC-Based Atomic Memory Operations in Myrinet/GM - NIC-Based Reduction in Myrinet Clusters:
Is It Beneficial

j) An Evaluation of some Beowulf clusters

k) Overview of recent Supercomputers
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