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Ewayoyiko Xnpeiopa (Introductory Note):

To péOnpa avtd Ppioketarl avipecso oto "hardware”" kon ota "diktva". Acyoleiton e TNV OPYLITEKTOVIKN
TV petaymyéwv (switches) kot dpopoloyntav (routers) TokETOV, TOV SOUKOV ABmv dnAadn amd tovg
omoiovg katackevaloviol ta onuepvd diktvo LYNANG TaxdToS, ite dikTva emikotvoviag gite dikTva
Sdovvdeong ovoTotyinv vroroyiot®v (clusters) kot moiveneéepyaotdv. Eved moloidtepa ot dopikol avtol
AlBol ooV cLVNOMG VTOAOYIGTEG YEVIKOD GKOTOV TOV EMETLYYOVOV TN OPOUOAOYNOT MEG® AOYIGUIKOV,
ONUEPO --OTIG YNAEG TayVTNTEG-- 1 VIOSTHPIEN amd edkevpévo VA (hardware) €yel katootel avaykaio.
‘Eva onuavtikd pépog tov pobnuotog €xet piav oavaAoyio. mpoc TNV "apYITEKTOVIKT] VTOAOYIoTMOV"
(HY-425): e&etaler v opydvemon tov yneuokov KUKAOUAT®V TOL VAOTOWOUV TOVG LETOYy®YElS, TNV
AAMAETIOPOON TOV KUKAOUATOV OUTOV HE TO AOYICMIKO KOl WUE TO TOKETO TOL OPOUOAOYOVV, TIG
EVOAMOKTIKEG OPYITEKTOVIKEG Kol TO KOOTOG Kal TNV emidoomn kabemds. ‘Eva dAlo pépog tov pobnpotog
e€etalel Bépata Tomoroyiog Tov diktvov dacvvdeonc. To padnuo peleTd e 660 10 duvatdV T EViaio
TPOTO TN douNn TV evepydv otolyeimv tv diktowv SAN, LAN, MAN, WAN, tov Internet, tov diktowmv
YNOKNG TNAEPOVING, Kot TV SIKTV®OV dlaoHVOECN S TOAVETEEEPYUCTMV, OVAOEIKVDOVTAG TV KO Bdon
oW an' OAEG AVTEG TIC POIVOLEVIKO OVOUOLEG --0AAG cLYKATVOVGEC-- TEYVOLOYiEG emkovaviag. ['ivoviot
eniong avapopég oty Tpdoeatn peteEéMEn Tmv cvvdécewv pésa ota chips oe Network-on-Chip (NoC).
MeAetdvTolr TavImg HOVOV To JIKTLO OV AOTEAOVVTOL otd GUVOECLOVG CNUEIOV-TPOG-oNEio, piog
katevbovong (unidirectional, point-to-point links), kot 6yt diktva kowvdypnotov pésov (shared medium)
OG0l acVppOTEG emkowvmviec. Emlong, 1 époaon gival kopiowg otn HETAy®mYN TOKET®V, KOl AyOTEPO
oV (OYETIKA OTAOVGTEPT)) LETAYMYN KUKAOUATOV.

Course Content -- [Igpreyopevo Tov Madfqpartog:

[(@) in Greek:] H apyttektovikn tov vAkoy (hardware) tov petayoyémv (switches) kat dpoporoyntodv
(routers) TV SIKTOOV TOKETOV VYNANG TOXOTNTOC.

e XUVOECOL KOt 1) TALPOYN TOVG: oNUElo-Tpog-omneio avti Kotvdypnotng optnpiag, GEPLoKoi,
mapdAnlot.

o Metoywyn KUKA®UAT®V: TOAOTAEEN daipeons YpOVOV, HETAY®DYT| YPOVOV/XDPOV, TOATAEKTES
TpooHKnG-apaipeons, avticTpoPn TOAVTAEEN, TOAVETITESN STIKTLO, UN-UTAOKAPIGHO KOOUPA 1) e
avadldTosn.

e 'Evvotec PeTay®YNg maKETMV: KON OvTL SIOUOIPAGHEVTS TOPOY N, OTATICTIKY TOAVTAEEN,
AVTAYOVIGHOG €£050V, EVIOUIEVOT], ECMTEPIKO UTAOKAPIGHLO, OVPEC, pTAokdpioua o€ ovpd (HOL),
YPOVOOSPOUOAOYN G, EAEYXOC PONG, KOYILO SPOUOL avTi a0 KeELoNG-KAl-TpodONGNG.

e [evedg petayoyéov.

® ApPYITEKTOVIKEG EVIOUIEVTAOV: QOPIEIEG UVIIES, OLOPUALMDUEVES IVILLES, LVILEG ILE OLLOYELPLaL,
TOAMATIAEG OVPEG GE KOVO EVIQUIELTN, OVPEG V1A multicast. Tepaylopog Kot ovacLyYKOAANoN:
TOPOYN KVTTAP®V, OVPEG, ATOPPIYT] TAKETWOV.

o ApyITEKTOVIKEG OVPAOV: 0VPEG EEOOMV N oNUEi®V d1AGTADPMOONG, KOWVOYXPTOTOG EVIOUIEVTNG, OVPEG
£1600mV, 0Vpég elkovikd eE6dmv, ecmteptkn emttayvvon (CI0Q), emddoels, xpovodpoporoynon
crossbar e ovpég elkoviKd e£00wV.

o ApPYITEKTOVIKES SIKTV®V LETOYWYNG: OTAVPAY®YOG (crossbar), Letaymy£ag ToOpAAANA®Y ETTESWV,
moAvPada diktova, vrepkvPog, banyan, Benes, Clos, mayéo d€vdpa, TPOCAPLOGTIKT dPOLOAOYNON,
avadlataén TaKETmv, dikToa e 1 YOPic EVIOEVTES.

e 'Eleyyoc ponc: 6TaTikOG/SUVOUIKOG, LE/GVED ATOAEIDV, PNTOG/VTOVOOVIEVOG,

G- Le-GKp1/KOUATI-KOUATL, pLOUOC/TICTOGELS, ad1dKPITOG/ 0v-por, Spopoddynon wormhole,
QFC, diktvo petaymyng Le E00TEPIKT omicbomicon.

e XpovodpopUAdynoT Yid TOOTNTA VANPECIDOV: TAYEIN VAOTOINGT TPOTEPALOTITOV, KUKAIKNG
eEummpétnong, Kot KUKMKNG Le GUVTEAESTES PApovg.

e BifAloypa@ikn pelétn vikov avalimong og Tivakes Spoporldynong Kot Ko yoplomoineng poov.

[(b) 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
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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; wormhole routing, QFC, switching fabrics with internal backpressure.

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

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"
¢ Four (4) Credit Units.

Instructor, TA, Schedule:

Instructor: Manolis G.H. Katevenis, Professor. HA-Toy: kateveni

Teaching Assistant: Georgios Passas, Graduate Student. HA-Tay: passas

Lectures: Mondays and Wednesdays, 5-7 (17:15 - 19:00), in L.K. B-211

Assistive Sessions (Opovtiotpro): Fridays, 3-5, in L.K. B-211 (will convene by invitation).

Electronic Communication:

e Primary Web Page: http://archvlsi.ics.forth.gr/~kateveni/534/

e ... to be mirrored, sometime, to: http://www.csd.uoc.gr/~hy534/

e KoatdAioyog 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

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

e Other bibliography: http://archvlsi.ics.forth.gr/~kateveni/534/09a/bibliography.html

Grading:

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

e 25 % from the midterm exam; and

e 50 % from the final exam.
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