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Ewayoywko Xnpeiopo (Introductory Note):

To pudOnua avtod Ppioketar avapeca oto "hardware" kot ota "diktva". AcyoAleltol e TNV OPYLITEKTOVIKN
TV peToyoyémv (switches) kot dpoporoyntav (routers) ToKETOV, TOV SOMUKOV AB@V dnAad omd Tovg
01010V KOTOoKEVALOVTOL TOL GNUEPIVE SiKTLO VYNANG TayDTNTOC, €iTe diKTLO EMKOWV®VING €iTE diKTLO
doHvdeong ovotoryiov vroroylotdv (clusters) kot molveneéepyaotdv. Evd maiamdtepo ot dopukoi

ovtol

MBot floov cVVHO®OG VTOAOYIGTEG YEVIKOD GKOTOV 7OV EMETVYXOVOV Tr OpOHOAdYNOoT UECH

AOYIOUIKOD, GYUEPA --OTIC YNAES TaXOTNTEG-- 1 LIOSTNPIEN OO €101KeVUEVO VAKO (hardware) éyet
kataotel avaykaio. Eva onpoviikd pépog tov pobnuatog £xet pidv avoloyio Tpog v "opylTEKTOVIKNI
vrnoAoywotav" (HY-425): e€etdler v opydveoon ToV Yyneuok®V KUKAOUATOV TOV VAOTOOVV TOVG
LETaywyelg, TV OAANAETIOPOOT TOV KUKAMUATOV OUTOV HE TO AOYICMKO KOl HE TO TOKETO TTOV
SdPOUOAOYODV, TIC EVOALOKTIKEG OPYLTEKTOVIKEG Ko TO KOGTOC Kal TNV emidoon kabepds. Eva dAho pépog
tov pobnpatog eEetdlel Bépata Tomoloyiog tov diktvov dacvvdeons. To pddnuo peietd pe 6co to
duvatdv o eviaio TpOTO TN dopn TV evepymv otoryeimv Tawv diktvwv SAN, LAN, MAN, WAN, tov
Internet, TtV SKTOOV YNEOKNG TNAEP®VIOG, KOl TOV OIKTO®V O1060VOECTG TOAVENEEEPYAOTAOV,
avadekvoovtag TV kown Pdon miocw om' OAec aVTEG TIG POIVOUEVIKA OVOLOIEG --0AAG GLYKAIVOVCEG--
TEYVOAOYiEG emKOVOVIOG. MEAETOVTOL TAVIWG HOVOV TO, OiKTLO OV OTOTEAODVIOL OO GUVOEGHOVG
onpeiov-mpoc-onpeio, piog worevBuvong (unidirectional, point-to-point links), wor 6yr  dikrvo
Kowoypnotov pécov (shared medium) 6mmg o1 aoVpLOTEG EMKOVmVies. Emiong, n éupacn eivorl kxopiomg
OTN HETAY®YN TOKET®V, KOl AYOTEPO OTNV (GYETIKA OTAOVGTEPT)) HETAY®YN KUKA®UAT®V.

Course Content -- IIgpreyopevo Tov Madnqpartog:

[(a) in Greek:] H apyrtektovikn tov vAkov (hardware) tov petayoyéwv (switches) kot dpoporoyntodv
(routers) TV SIKTHOV TOKETOV LYNANG TOXHTNTOGS.

2HVOECOL KO 1] TOPOYT TOVG: OMUEIO-TPOG-ONUELD avTi KOVOXPNOTNG apTNPiog, GEPLOKOL,
TapaAANAoL.

Metayoyn KUKAOUATOV: TOATAEEN Slaipeong ¥pOVoV, LETAYMYN YPOVOL/XDPOV, TOAVTAEKTES
TPOCOHNKNG-aPaipeEONC, AVTICTPOPN TOADTAEET, TOAVERITESD STKTLA, UN-UAAOKAPIGHO KaBapd 1|
pe avadidtaln.

"Evvoteg petaymyng mokétov: Ko avti SIopotpacévng Tapoyn, OTATIOTIKT TOAVTAEEN,

AVTUY®VIGHOG 5000V, EVTANIEVOT), ECMTEPIKO UTAOKAPIOUA, OVPEG, UTAoKApIGHa o€ ovpd (HOL),
YPOVOSPOLOLOYN O, ELEYYOG PONG, KOWILO OPOLOL avTi amofKevoNg-Kal-TpodOnong.

e [eveég petaywyémv.
o APYITEKTOVIKEG EVIOUIEVTMV: POPOELEG LVILES, SIUPLVAA®UEVES WVALLES, LVILLES e OpoYELpia,

TOMOTAEG OVPEC GE KOWVO EVIOUIEVTT, OVPEG Yid multicast. Tepoyiopdg Kot ovacvyKOAANomn:
TAPOYN KUTTAPWOV, OVPES, ATOPPLIYN TOKETWOV.

Ap1tekToviKEG OVPMV: 0VPEC EEGd®V N onpeiv dactavpmong, knock-out, KovdypnoTog
EVIOUIEVTNG, OVPEC EICOOMV, OVPES EIKOVIKG 500wV, ecwtepikn emrtdyvvon (CI0Q), emdodacelg,
YPOVOSPOLOLOYNOT crossbar pe ovpég etkovikd eE6SmV.

ApITEKTOVIKEG SIKTO®V PETAYMOYNG: crossbar, moAvenineda diktva, vrepkdog, banyan, Benes,
Clos, mayéo 06vOpa, TPOGAPLOGTIKY dpopoAdyn o, avadidtaén TokéTmv, dikToa pe 1 xopic
EVIOUIEVTEG,

"Eleyyog pong: otatikdg/duvapkog, Le/Avey ammAELOV, PTITOC/VTOVOOVUEVOG,

GKPT-UE-AKPT/KOPATI-KOUATL, pLOUOC/TIGTMGELS, ad1aKpLTOc/ avi-pon, dpopordynon wormhole,
QFC, dixtvo petaymyng e E6mTEPIKT omcOonicon.

XpovodpopAdynor yié ToldTNTO VANPECLDV: TAYEIN VAOTOINGT) TPOTEPUIOTHTOV, KUKAIKNG
eEVINPETNONG, KOl KOKAMKNG IE CUVTEAESTEG BAPOVG.

BiAoypagikn perétn vikod avalntnong o€ Tivakeg Spopoldynong Kol KaTnyoplomoinong pomy.

[(b) in English:] The architecture of the hardware of switches and routers for high speed packet networks.
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Links and their throughput: point-to-point versus shared medium, serial, parallel.
Circuit switching: time-division multiplexing, time/space switching, add-drop multiplexors,
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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.

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

e Switching fabric architectures: crossbars, 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:

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

Instructor, TA, Schedule:

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

Teaching Assistant: Nikolaos Chrysos, Graduate Student. HA-Toy: nchrysos

Lectures: Mondays and Wednesdays, 3-5 (15:15 - 17:00), in L.K. B-211

Assistive Sessions (Dpovtiotipio): Fridays, 3-5, in RA-201 (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 Katdroyog HA-Toy: 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 (plus few lecture notes) by the instructor, available on the web.

e Some reading material from the book: 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/534/06a/bibliography.html

Grading:
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20 % from the exercises,

10 % from the paper presentations and the general class participation,
25 % from the midterm exam, and

45 % from the final exam.
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