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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
0mo10Vg KoTooKELALOVTOL ToL GNUEPIVA dikTVLA VYNANG T OTNTS. Eved madaidtepa o1 dopkoi avtoi Aot
Nnoav cuVNOOG VIOAOYIGTEG YEVIKOD GKOTOD TOV EXETVYYOVAY T dPOUOAIYNON HEGM AOYIGUIKOV, GTLEPQ
--0TIG YNAEC TayVOTNTEG-- 1 VIOGTNPIEN amd edkevpévo VAKO (hardware) €xel kataotel avaykaio. ‘Evo
OTNUAVTIKO HEPOG TOL HOONUOTOC £xEL LAV avaroyio Tpog TV "apyrtekTovikn vroloyiotav" (HY-425):
e&etalel TV opydveoT TOV YNeok®OV KUKAOUATOV TOV DVAOTOL0VV TOVG LETOYWOYEIS, TNV aAANAETIdpoon
TOV KUKAOUATOV OLTOV PE TO AOYICUIKO KOU HE TO TOKETO 7OV OPOUOAOYOVV, TIG EVOALOKTIKEG
OPYITEKTOVIKES KOl TO KOGTOG Kot Trv enidoon kabepudc. Eva dAho pépog tov pabdnpatoc eEetdlel Oépata
TomoAoYiag Tov dikTHov droHvdeonc. To pabnua peAeTd pe 660 TO dVVUTOV T EViNiO TPOTO T doun
TV gvepydv otolyeiov Tov diktowv SAN, LAN, MAN, WAN, tov Internet, tov SiktdoV Yyneuoxng
TNAEQPOVING, KOl TOV SIKTH®V d106VVIECT|G TOAVETEEEPYUGTAOV, AVOIEIKVOOVTOS TNV Kown Pdon wicw o'
OAEC OVTEG TIG (QOIVOUEVIKA OVOUOLEC --OAAG GLYKAIVOLGEG-- TEYVOAOYieg emKowmviag. MeAletmvral
TAVTOGC POVOV TO, JTKTLO, TTOV ATOTEAOVVTIOL OO GUVOEGHOVS onpeiov-Tpoc-onpeio, piog Katevbuvong
(unidirectional, point-to-point links), kot oyt diktvo Kowdypnotov pécov (shared medium) 6mwg ot
acOppotes emkowwviec. Emiong, n éupaon eivoar kuplowg 6tn HETAYOY TOKET®V, Kol AYOTEPO GTINV
(oxeTKd omAovoTEPT) LETOYOYT KUKAOUATOV.

Course Content -- [Iepreyopevo Tov MaOfqparog:

[(a) in Greek:] H apyttektovikn tov vAkov (hardware) towv petayoyéwv (switches) kot dpoporoyntodv
(routers) TV SIKTO®V TAKETOV LYNANG TAXOTNTOG.

2HvOECHOL KO 1] TOPOYT TOVG: ONUEIO-TPOG-ONLElo avTi KOOXpNoTNG ApTNPIG, GEPLOKOL,
TapdAAnrot.

Metaymyn kuklopdtov: moAdvmieén dtaipeonc ypovov, LETAY®YN YPOVOL/YDPOL, TOAVTAEKTEG
TPOCHNKNG-aPaipeEONS, AVTICTPOPN TOAVTAEET, TOAVETINESQ STKTLA, UN-UTAOKAPIGH KaBapd 1)
pe avadidtasn.

"Evvoteg petaymyng Tokétv: Ko avti Stopotpacévng Tapoyn, OTATIOTIKY TOAVTAEEN,

aVTOYOVIGHOG €EGSOV, EVIOUIEVOT], ECOTEPIKO UTAOKAPIGLLO, OVPES, pmAokdpiopa o€ ovpd (HOL),
YPOVOSPOLOADYNOT|, EAEYYOG POTG, KOWILO OPOUOV avTi amodnkevong-Kal-tpomOnong.

e [eveéq petayoyémv.
® Yo avoltnong o€ mivakeg dpopoAdYNoNG Kol KOTIYOPLOmoineng podmv.
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, mayéa 06vOpa, TPOGAPLOGTIKY dpopordyn o, avadidtaén tokétmv, diktva TaEvounong,
dikTva pe M YpPic EVIOUEVTEG.

"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.

[(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,
inverse multiplexing, multi-stage fabrics, strictly or rearrangeably non-blocking.
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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 Routing table lookup and flow classification hardware.
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, sorting networks, 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.
Scheduling for QoS: fast implementations of priority, round-robin, and weighted round-robin.

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

Lectures: Mondays and Wednesdays, 3-5 (15:15 - 17:00), in RA-201

Assistive Sessions (Ppovtiotipilo): Thursdays, 3-5, in L.K. B-211 (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/

Koatdioyoc 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/534/05a/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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