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Ewayoywko Xnpesiopa (Introductory Note):

To pudOnua avtd Ppioketar avapeca oto "hardware" kot ota "diktva". AcyoAleitol e TNV OPYLITEKTOVIKN
TV peTOyOYEmV (switches) Kot dpopoloyntav (routers) TokET@V, TOV SOMUKAOV ABwV dnAadr omd Tovug
01010V KOTOoKEVALOVTOL TOL GNUEPIVE diKTLO VYNANG TayDTNTOC, €iTe diKTLO EMKOWV®VING €iTE diKTLO
doHvdeong ovotoryiov vroroylotdv (clusters) kot molveneéepyaotdv. Evd maiadtepa ot dopukoi

ovtol

MBot Mooy ouVHO®OG VTOAOYIGTEG YEVIKOD GKOTOVD 7OV EMETVYXOVOV Tr OpOopHoAdYNoT HECH

AOYIOHIKOD, OY|UEPO --OTIC YNAEC TaXOTNTEG-- 1 LIOSTNPEN OO €1d1KeVIEVO VAIKO (hardware) éyet
kartaotel avaykaio. Eva onpoviikd pépog tov pobnpatog £xet pidv avoloyio Tpog v "opyITEKTOVIKNI
vroloyiotdv" (HY-425): efetalel v opyGvmon Tov yneuokov KUKAOUATOV TOL LAOTOOVV TOVG
LeTaywyelg, TV OAANAETIOPOOT TOV KUKAMUATOV OUTOV HE TO AOYICHKO KOl HE TO TOKETO. TTOV
SPOUOAOYOVV, TIC EVOALOKTIKEG OPYLTEKTOVIKEG Ko TO KOGTOC Kal TNV emidoon kabepds. ‘Eva dAho pépog
Tov pafnuatog e€etdler Bépata TomoAoyiag Tov OktOoLv Olacvvoeong. To pabnuo peletd pe 660 10
duvatdv o eviaio TPOTO TN doun TV evepymv otoryeimv Tav diktvwv SAN, LAN, MAN, WAN, tov
Internet, TV SKTOOV YNEOKNG TNAEP®VIOG, KOl TOV OIKTO®V Ol1060VOECTG TOALENEEEPYAOTAOV,
avadevoovtag v kown Pdon miocw om' dAec avTEG TIG POIVOUEVIKA OVOLOIEG --0AAG GLYKATVOVOES--
teyvoroyieg emkovaviag. I'ivovion emiong avoapopés oy enepyopevn pete&éMén tov cvuvdécemv péca
oto chips oe Network-on-Chip (NoC). Meketdvion mévtwg povov ta diKTuo Tov amoTEAOVVIOL o
oLVOESLIOVG onpeiov-Tpog-onpeio, piag kKorevbuvong (unidirectional, point-to-point links), ko oy diktvo
Kowoypnotov pécov (shared medium) 6mwg o acHpuateg emkowvmvieg. Emiong, n éupaon gival koupimg
OTN UETOY®YT TOKETMV, Kol AyOTEPO GTNV (OYETIKA OTAOVGTEPT)) HETAYM®YN KUKAOUATOV.

Course Content -- [Igpreyopevo Tov MaOdfparog:

[(a) in Greek:] H apyrtextovikn Tov vAko0 (hardware) towv petaywyénv (switches) kot Spoporoyntdv
(routers) TV SIKTHOV TOKETOV DYNANG TOXHTNTOC.

ZHVOEGLOL KO 1] TTOPOYN TOVG: OMUEIO-TPOG-ONUEID OVTL KOWVOYPTOTNG OPTNPIG, GEPLAKOL,
TapdAAnrot.

Metayoyn KUKAOUATOV: TOATAEEN Sloipesng ¥pOVOV, LETAYMYN YPOVOL/XDPOV, TOAVTAEKTES
TPOocHNKNG-aPaipeoNS, AvTIoTPOPN TOAVTAEET, TOAVETINESQ dTKTLA, UN-UTAOKAPIGH KaBapd 1|
pe avadidtaln.

"Evvoieg petaymyng TakETmv: KO avTti SIoUopacUéVNG TOpOoYT, OTOTIGTIKY] TOAVTAEEN,

avVTOYOVIGHOG €E0O0V, EVIOUIEVOT], ECOTEPIKO UTAOKAPIGLLO, OVPES, pmAokdpiopa o€ ovpd (HOL),
LPOVOSPOLOLOYN O, ELEYYOG PONG, KOWILO OpOLOL avTi amobiKevong-Kal-TpodOnong.

o [eveég petaymyéwv.
® APYITEKTOVIKEG EVIOUIEVTMV: POPOEIEG UVILES, SIUPLVAA®UEVES UVIILES, LVILES LIE OpLOYELPidL,

TOALUTTAEC OVPEG OE KOO EVIOUIELTY], 0VPEG Yid multicast. Tepoyloog Kot ovacvuyKkOAANoN:
TOPOYN KLTTAP®V, OVPES, ATOPPLYT] TOKETWOV.

Apytektovikég ovpmv: ovpég eE60mV 1) onueiwv dtuotavpwong, knock-out, Kowvoypnotog
EVTALLEVTIG, OVPEG E1000MV, 0VPES ElKOVIKG ££000V, ecmTePikT emtdyvvon (CIOQ), emddoel,
APOVOIPOLOLOYNOT crossbar pe ovpég elkovikd eE6SmV.

ApITeKTOVIKEG SIKTO®V LETAYMOYNG: crossbar, moAvenineda diktva, vtepkvPog, banyan, Benes,
Clos, mayéo 06vOpa, TPOGAPUOGTIKY SPOHOAOYN O™, avadldtaln ToKET®V, dikTua He 1 XOPIc
EVIOUIEVTEG,.

"EXeyyog pong: otatikdc/duvapkos, He/dvey ommAeldv, pntdc/VTOVOOVEVOC,

GKPT-UE-AKPT)/KOUATI-KOUATL, pLOUOC/TIGTOGELS, ad1aKPLTOc/ avi-pon}, dpopordynon wormhole,
QFC, diktvo petaywyng Le ecmTepK omobomieon.

XpovodpopAdyno Yid TOLOTNTO VATPESLDV: TAYEIN VAOTOINGT TPOTEPUIOTHTOV, KUKAIKTG
eEumnpETOoNC, Kol KUKMKNG [LE CLUVTEAESTEG Bdpoug.

Biphoypagikn perétn vikod avalntnong o€ mivakes SpoHoAdYNOoNG Kol KATYOPLOTOINGNG POMV.

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

Links and their throughput: point-to-point versus shared medium, serial, parallel.
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Circuit switching: time-division multiplexing, time/space switching, add-drop multiplexors,
inverse multiplexing, multi-stage fabrics, strictly or rearrangeably non-blocking.

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.

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

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

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

Assistive Sessions (Ppovtiotiplo): Fridays, 3-5, in RA-201 (will convene by invitation).

Electronic Communication:

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

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

Kotdroyoc 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 (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.
Other bibliography: http://archvlsi.ics.forth.gr/~kateveni/534/07a/bibliography.html

Grading:

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

25 % from the midterm exam, and

50 % from the final exam.
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