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Ewooyoyiko Xnueiopa (Introductory Note):

To pédOnua ovtd Ppioketon oavdpesco oto "hardware" wor oto
"olkTva". AocyoAgiton UE TNV OPYLTEKTOVIKY] TOV UETOYOYEDV
(switches) ka1 dpoporoyntawv (routers) ToKET®V, TOV OOUK®OV AlB®V
oNAadn amd TOLVC OMOIoVE KaTaokKeELALOVTOL TO. oNUEPVA OlkTLO,
VYNANG TayDTNTOC, £iTe diKTLA EMKOVOVIOG 1T OTKTLO OLLGVVIESTC
cvotoiov vroAoylotwv (clusters) kot moAvemeEepyaotwv. Evo
moAoOTEPO Ol oOoukoi owvtol AiBor Moav ocvvnB®C VITOAOYIGTEC
YEVIKOD GKOTOU TOL EMETVLYYOVAV T1 OPOUOAOYNOT LECH AOYICUIKOD,
GNUEPO --GTIC YNAEC TAYVTNTEG-- 1] VTOGTNPIET OO ELOIKEVUEVO VAIKO
(hardware) £yer xotaotel ovaykoio. 'Eva onuoaviikd UHEPOS TOL
noOnuotog  €xet wdv  avaioyic  mpog v "OPYLTEKTOVIKN
voroyotov"' (HY-425): eletdler v opydvomon TovV Yneuokov
KUKAOUATOV OV VAOTO0UV TOVG UETAYOYEIC, TNV OAANAERIOpOON
TOV KUKAOUATOV OUTOV HE TO AOYICUIKO KOl UE TO TOKETO TTOL
OPOLOAOYODV, TIC EVAAAAKTIKES OPYITEKTOVIKEG KOl TO KOGTOG KOl TNV
enidoomn kabepdc. ‘Eva dAlo uépoc tov pabnuoartoc eEetalel Oéuara
TOmOAOYiOC TOV O1KTOOL dacvvoeoNS. To pudbnua peretd pe 66o 10

ouvatdv O evioio TPOTO TN OOUN| TV EVEPYDV OTOLEI®V TOV
oktvwv SAN, LAN, MAN, WAN, tov Internet, tov OwKTO®V
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YNOWKNG  TNAEQOVIOG, KOl TOV  OIKTO®OV  OlUGUVOEGTG
TOAVETEEEPYAGTOV, OVAOEIKVOOVTAC TNV KON Pdon micw om' OAeg
QVTEG TIG POLVOUEVIKA OVOUOLEC --OAAE GUYKAIVOLGEC-- TEYVOAOYIES
emkowvoviog. I'tvoviar emiong avaeopéc oty mpoceatn peteEEMen
Tov ovvoécemv péoco oto chips oe Network-on-Chip (NoC).
Meletovtor mAvVIOg HOVOV T OlKTLO, TOL  OMOTEAOVVTOL OO
GLVOEGOVG onueiov-Tpoc-onueio, piag katevBovong (unidirectional,
point-to-point links), kot Oyt oiktva kowodypnotov pécov (shared
medium) On®¢ o1 acvpuateg emtkovaoviec. Eniong, n éupaon eivon
KUPIOG OTN  HETAY®YN TOKETOV, Kol AyOtepo otV  (OYETIKA
ATAOVGTEPT]) LETAYMYT] KUKADOUATOV.

Course Content -- Ilgpreyopevo Trov Madnqpartoc:

[(a) in Greek:] H apyrtektovikn tov vakov (hardware) tov
uetaymyémv (switches) kot opoporoyntmv (routers) Twv SIKTH®OV
TOKETOV DYNANG TOYVLTNTOC.

e YVVOEGUOL KOL 1 TTALPOYT] TOVG: ONUELO-TTPOG-GMUELD VT
KOWOYPMNOTNG apTNPios, GEPLUKOl, TaPAAANAOL.

e Metaymyn KUKA®UATOV: TOAVTAEEN O10ipESTC XPOVOL, LETOYWYT|
YPOVOL/YDPOV, TOAVTAEKTES TPOGONKNC-apaipeEcNC, AVTIGTPOPN
TOAOTAEET, ToAvERimEdQ OlKTL A, UN-UTAoKkApioua KaBapd 1 pue
avaolatasn.

e 'Evvoleg petaymyng makETmv: KO avti OLOPAGLEVIC TOPOYN,
OTOTIGTIKN TOAVTTAEEN, AVTAY®VIGUOS £E000V, EVTAUiELON,
ECMTEPIKO UmAoKApIGUa, OVPES, unlokdpioua og ovpd (HOL),
YPOVOOPOLOAOYNGT], EAEYYOC PONC, KOWYILO OPOLOV OVTi
amobnKevonc-Kal-TpomOnoNG.

e ['eveéc petaymyEmv.

e ApPYITEKTOVIKEG EVIOUUIEVTAOV: QOPOELEC UVTILLEC, OLLPUVAADUEVEC
LV LEG, LVNUES UE opoyEpia, TOAAATAEC OVPEG GE KOVO
EVTOUELTN, OVPEC YA multicast. Tepoyiopdg Ko avacvyKOAANoN:



TOPOYN KLTTAP®V, OVPES, ATOPPLYN TAKETOV.

e ApYLTEKTOVIKEG OVPDV: OVPEC EEOOMV 1) CTLEI®V 010G TAVPMONG,
KOWVOYPNGTOG EVIAUIEVTNG, OVPES ELGOOMV, OVPESG EIKOVIKA
€00V, eomtepikn enttdyvvon (CIOQ), emodoelg,
YPOVOOPOLOAOYNGT crossbar e 0VPES EIKOVIKE EE00MV.

e ApYILTEKTOVIKEG OIKTOMV UETAYMYNG: OTALPAY®YOS (crossbar),
LETAY®YENS TAPAAANA®V EMTEIWV, TOAVPAOa diKTVLA,
vrepkvPoc, banyan, Benes, Clos, mayéa dEvopa, TPoGaPLOGTIKY
OPOLOAOYNOT), OVAILATAEN TOKETMV, OlkTLO LUE 1 YOPIC
EVTOULEVTEC.

e 'Edeyyoc pong: oTaTikOC/duvapkos, Le/Gvey ammAel®v, pntoc/
VTTOVOOVUEVOC, AKPT-UE-AKPT)/KOUATI-KOUATL, pOUOC/TIGTOGELC,
adldkpltoc/ava-pon, opoporoynomn wormhole, QFC, diktva
LETAY®YNG LE ECOTEPIKT omicBomicon).

e Xpovoopourdynot Y ToldTNTo DANPECIOV: TaYEID VAOTOINGN
TPOTEPOLOTITOV, KUKAIKNG EELMNPETNOTG,

e Aiktva on-chip: tomoAoyieg Torus/mesh, Eleyyoc ponc,
neptrypaen NoC routers, ad1€E€000.

e BifAoypagikn peAétn vitkoy avalntnong o€ TivaKeg
OPOLOAOYNGTG KOl KOTTYOPLOTOINGN G POMV.

[(D) in English:] The architecture of the hardware of switches and
routers for high speed packet networks.

e Links and their throughput: point-to-point versus shared medium,
serial, parallel.

e Circuit switching: time-division multiplexing, time/space
switching, add-drop multiplexors, inverse multiplexing, multi-
stage fabrics, strictly or rearrangeably non-blocking.

e Packet switching concepts: shared versus partitioned throughput,
statistical multiplexing, output contention, buffering, internal
blocking, queueing, head-of-line blocking, scheduling, flow
control, cut-through versus store-and-forward.

e Switch generations.



e Buffer architectures: wide/interleaved/pipelined memory,
multiple queues in shared buffer, multicast queues. Segmentation
and reassembly: cell throughput, queueing, packet dropping.

e Queueing architectures: crosspoint/output queueing, shared
buffering; input queueing, virtual output queueing, internal speed-
up (CIOQ); performance, crossbar scheduling under virtual
output queueing.

e Switching fabric architectures: crossbars, parallel-plane, multi-
stage networks, hypercube, banyan, Benes, Clos, fat trees,
adaptive routing, packet resequencing, buffered versus bufferless
fabrics.

e Flow control: static/dynamic, lossy/lossless, implicit/explicit,
end-to-end/hop-by-hop, rate/credit, indiscriminate/per-flow;
wormbhole routing, QFC, switching fabrics with internal
backpressure.

e Scheduling for QoS: fast implementations of priority, round-
robin, and weighted round-robin,

e Networks on-chip: Torus/mesh topologies, flow control, on-chip
routers, deadlocks.

e Bibliographic readings on routing table lookup and flow
classification hardware.

Position in the Curriculum:

e Computer Science Graduate Course.
e Thematic Areas:
o A: Microelectronic Systems Architecture
o B: Computer Networks and Digital Communications
e Prerequisites:
o CS-225 "Computer Organization", and CS-335 "Computer
Networks"
e Other useful background:
o CS-425 "Computer Architecture"
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e Four (4) Credit Units.

Instructor, TA, Schedule:

e Instructor: Manolis G.H. Katevenis, Professor, HA-Tay: katevent,
Nikolaos Chrysos, Visiting Professor HA-Tayy: nchrysos at ics
forth gr

e Teaching Assistant: Vangelis Vassilakis, Master Student. HA-
Tay:

e Lectures: Mondays and Wednesdays 4-6, in Room H208, and/or,
occasionally, on some Fridays 4-6, in Room H206.

Electronic Communication:

e Primary Web Page: http://www.csd.uoc.gr/~hy534/

e ... oftentimes mirrored to: http://www.ics.forth.gr/~kateveni/534/

e KartdAoyoc HA-Tay: hy534-list (subscribe by e-mailing to
"Majordomo(@csd.uoc.gr" placing the line "subscribe hy534-list"
in the body (not header) of the message).

Exercises, Bibliography

e Weekly Exercise Sets.

e Paper Presentations: study a couple of individually assigned
recent research papers during the semester, and present their basic
ideas orally to the class.

e Transparencies by the instructor, available on the web.

e Some reading material from the books: W. Dally, B. Towles:
"Principles and Practices of Interconnection Networks", Elsevier -
Morgan Kaufmann, 2004, ISBN: 978-0-12-200751-4; J. Duato,
S. Yalamanchili, L. Ni: "Interconnection Networks: an
Engineering Approach" Morgan Kaufmann - Elsevier, second
printing, 2003, ISBN 1-55860-852-4; S. Keshav: "An


http://www.csd.uoc.gr/~hy534/
http://www.ics.forth.gr/~kateveni/
http://www.ics.forth.gr/~kateveni/534/

Engineering Approach to Computer Networking", Addison
Wesley, 1997, ISBN 0-201-63442-2.

e Other bibliography:
http://www.ics.forth.gr/~kateveni/534/11a/bibliography.html

Grading:

e 25 % from the exercises (mostly) and from the general class
participation and the paper presentations (to a lesser extent);

e 25 % from the midterm exam; and

e 50 % from the final exam.
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