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AépBpwon

O pdAos tns ApopoAdynons

ApopoAdynon cuvTouoTEPNS dladpoprns
MovTedoTroinon kot Paocike (NTHUaTa UAoTToiNoTS
Auvvopikn dpopoAdynon

Alydpibuor cuvToudTEPNS Sradpopns
ArydpiBuol SravuopdTwy omdoTaons

AlydpiBuotl kaTtdoToons ouvdEoUwY

lepapyikn Spopordynon
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2Kkomos Tns ApouoAdynons

Zhnua: TToiwa elvanr n BEATIOTN S1adpoun yia Ty Topddoon dedopevv
oamd évav uTroAoylo Tl amooToAéa (source node) o €vaw UTTOAOY1OTH
ToapoATTn (destination node);

ApopoAdynon

O pnyaviouds pe Tov oToio eMAéyeTal TO BEATIOTO POVOTIATI Ot éva BikTuo peTaywyns (1)
B108iKTUO) Yl TNV emiKowwvia dUo uToAOYIoTWY

ApopoAdynomn (oTmd TN OKOTIA TOU PETXYWYEX)

Emidoyn s BeATioTns BUpas e§68ou (emduevou GApaTos) pe Baon Tn dietbuvomn Tpoopiopol

= O1 AerToupyies TNS SPopoAdyNoNs Kol TNS UETXYwYNS eKTEAOUVTOL ouVNBws KATAVEUNUEV
OTOUS UTTOAOY10TES TTou ovopdlovTal BpopoAoynTES
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ApouoAdynon vs Tpowbnon (1/2)

Aickpion petagy Tpowdnons Kai SpouoAdynons oTo SIKTUX UETOYwWYTS TTAKETOU

ApopoAdynon: n Siadikaoia cUvTagns Twy TwdKwY Tpowdnons

vloTroleiTal pe oUvBeTous KoTavepnuévous alyopibuous
IMpowbnon: 1 omMOOTOA TOU TOKETOU TPOS Wi KateuBuvon pe Pdon Tn SievBuvon
TMPOOPICUOU Kol TOV Tivaka Tpowdnons

amAf) Siadikaoia Tou eKTEAEITAL TOTIIKA OTO PETAYWYEX

H SpouoAdynon mapdyel Tov Tivoka dpopoAdynons yla kabe
METXYWYEX
P> 1 olvtaén Tou Tivaka Tpowbnoms yiveton pe Pdon Tov Tivaxa
Bpopordynons

= Av Kol B10QOPETIKOI, o€ TTOAAES TTEPITITAOELS OL OPOL TivaKas SPOopoASy oS KOl O TVaKAS

TPOowBNCNS XPNOIMOTIOIOUV T 100dUVapa
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O pdhos s ApouoAdynong

TToAudlavour) Kol gupsla EKTTOUTN

H mopadooioxr) dpouyoAdynon emiAlsl To TPOPANUA eUupeons dladpouns
yiot TNy emiKowwvia dUo utohoyloTey utnpeoias (unicast emikowwvia)

H yevikeuon Tou TpoPAfuaTos Tns dpouoAdynons TeptAaupdvel TN
gUpeon TNs PEATIOTNS OUADOS BIABSPOPWY yla TNV ETIKOWWYia oTA
TOPOKATW OEVAPLA:

P ¢vas Tpos ToAAoUs (one to many) 1) ToAudiovout (multicast)

P ¢vas wpos ohous (one to all) A eupeia exroutn (broadcast)

¢vas ommAos oy odpiBuos: TAnuuupa (flooding)
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ApopoAdynon vs Tlpowbnon (2/2)

‘Evas Trivakos SpopoAdynomns Tepiéxel avTioTolxies peTagy utoAoyloTn
Tpooplopoy Kal efepyouevns Bupas (1) emduevou EApaTOS)
P emions pmopel va TepiExel TANpogopies Tou oyxeTilovTon pe TNV
vlotoinon Tou oAydpiBuou SpopoAdynons
O Tivakas mpowbdnons oTnpileTal oTov Tivaka SpopoAdynomns aAAG
TIEPLEXEL ETTITTAEOV TTANPOQOPIES:
» Tov mwpoodiopiopd s BUpas e€68ou (M Tou KA&Gou ££68ou)
P> AemTouépeies yiax TN peTddoom Twv dedoptvwy oTo ouvdeouo (TT.X. M
Bieufuvon MAC Tou emdpevou &ApaTOS)

TMopdderypa mivaka dpouoAdynomns kot Trivoka Tpocdnons

Switch/Router 2

2
Routing Table at Switch/Router 1 ost2 plostd )
Destination Next hop Switch/Router 1
Host1 |Switch/Router 2 % Q
t1
Forwarding Table at Switch/Router 1 ©s Link 1

.- D
\

Destination | Interface MAC Address | C
Host 1 Link 1 08:00:2b:e4:0b:01:02 l

08:00:2b:e4:0b:01:02
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ApopoAdynon cuvTopdTepns Sradpopns

AépBpwon

Apopordynon cuvToudTepns dradpouris
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Apopordynon cuvTopdTeRTs Sradpouts MovTtehoTroinon ka1 Paciké (nThpata uAotoinons MovTedotroinon ko1 RBaoiké {nTipoTta vAotoineng
' '
A1&pBpwon Movteromoinon (1/2)

‘Eva 8iktuo pmopel va avatmopaoTabel pe éva ypdonua:
P o1 kouPol avamoploToUy Tous UTTOAOYIoTES UTIMpesias, Tous
BpoporoynTés N oKOua Kol 0OAOKANPa SikTua
P o1 axpés aVaTTaPICTOUY TOUS OUVSECUOUS TOUu SIKTUOU
ApopoAdynomn cuvTopdTePNS dladpouns P x&Be akur) TEprypdETOL pE Eva KOOTOS
MovTedomroinon kot PBaocika {NThHUaT UAoToinons

= H mio akpiPns avamapdoTaot evds dikTUou omaiTel TN ¥pPMon dUo oKpwv Yyl Kabe
ouvdeopo (uia yia k&Be kateuBuvon) kan evds KOOTOUS Yia K&be aKum
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Apopordynen cuvTopdTePnS Sradpouns MovTtehoTroinon ko Paociké {nThpaTta uAoToinons ApopoAdynon cuvTopdTepns Sradpopns MovTehotroinon ka1 Baoikd {nThuaTa vAotoinons

MovTtehotoinon (2/2) 2uvapTtnhoels kéoTous (1/2)

H emAoyn Tns ouvaptnons kdoTous Kabopilel To XAPAKTNPIOTIKE TN
Madpopny peTaU dUo kOpPwv: €va oUVoAO OO BIOBOYIKES OKUES TTOU BEATIOTNS BlaBpounSs Kal ETTOPEV®WS TNV TTAPEXOUEVT) UTINPETIa
"gveovour” Tous KOuPous auTous P> Topdderypa: kdoTos=koBuoTépnon: m PEATIOTN Biadpopt| elvar auTh pe
™ uiKpoTEPN KaBuoTépnomn kar ouvhBws elval xphHolun yia peTagopd
Bedopévwy o€ TPAYPaATIKO Xpovo (real-time)

KooTos 8108pouts: To &fpoiopa ammd Ta KOOTT TwWV AKUWY TTOoU

aToTeAOUY TT d1adpoun
TuTmikés ouvapTnoels KOOTOUS TTOU XPNOLUOTTOIOUVTAL:

Mpd 5 : o g 3 ; ; i ; ; ;
F)OB?\T]MO( SpopoAdynoms: eVTOTIOUOS TNS Bladpopis Ue TO PIKPOTEPO P> cuvnBws oxeTifovtan pe TMv koBuoTépnons 8iddoons, To eupos Lwvns, To
IR TpEXOV @opTo T/kal TNY kaBuoTépnon avauovhs
P> 1 popoAdynon auTns TNS HOPPNs elvan yvwoTn pe Tov 6po SpopoAdynom > omavidTepa oxeTilovTan e TY afloTioTia
ouvTopoTEPTS B10Bpouns (shortest path routing) P ot apKETES TEPITTTWOELS YIX OTASTNTA TTs vAoToinons yiveton m

Topadoxn 6Tl To KoéoTos K&fe akuns elval éva
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Apopordynon cuvTopdTeRTs Sradpouts MovTtehoTroinon ka1 Paciké (nThpata uAotoinons

2uvapTtnoels kéoTous (2/2)

H emAoyn tns ouvdptnons kdoTous popel va emnpecoTel amd
EMUEPOUS (NTHUOTA OTIWS:
> 1 cukoMa uvloToinomns
T.X. Ot TOMES TEPLTTWOELS XPNOIUOTTOIOUVTAL UETPLKES TTOU OF
peToP&AovTon e TO XPOVO
P 1 yevikdTepn elpubun AetToupyla Tou BikTUou
T.X. EPPAVIOT) TOU QaIVOuévou Twv peTaToTioewy goptiou (load oscillations)
» 1 efoikovdunomn ToOPwY
T.X. T €MIAOYT plas ouvdpTnons KéoTous ptropel vao odnynoel oe Sladpoués
pe TOAAG GAUOTO KOl ETTOMEVWS OE OTIATAAT Twv TOPWY Tou SIKTUOU

MYY703: Aiktua Ymoloyiotav |

ETMomamétpou  (Tu.Mny. H/Y & TTAnpogopikts)
Apopordynen cuvTopdTePnS Sradpouns MovTtehoTroinon ko Paociké {nThpaTta uAoToinons

KaTaveunuévn vs Kevrpikotroinuévn vAotroinon (1/2)

InuavTikh omogaot: kaTtaveunuevn (decentralized) 1y kevtpikoTToinuevn
(centralized) vAoToinon Tns SpopoAdynomns

Kevtpikomoinuévn mpooeyyion:
P ¢vas KOUPOS ouykevTpwvel Tis TATpogopies SpopoAdynons, umoloyilel Tis
OUVTONOTEPES BIOBPOUES KAl TI§ BIAVEUEL OTOUS UTTOAOLTTOUS KOUPBOUS

ZNTNUATA OTNY KEVIPIKOTIOINUEVT) TIPOCEY Y10

P ey Tpoopépel Wia KAUOKWO1UT AUon
P> 1 opff AetToupyia Tou SikTUou efapTdTon amd Tnv opff) AsiToupyla evds

KOuPou
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ApopoAdynen cuvTopsTepns dradpopns MovTehotroinon ko1 Baoikd {nThpaTta vAotoinons

2nuaTodociat dpopoAdynons Kol KOG TOS

‘Evas aAydpiBuos SpopoAdynons amontel Tny ocuAloyt TANPOPOPLEY
SpouoASYNoNS TTOU TEPLYPAPOUV TNV KATAGTOOT TOU OIKTUOU
O1 TAnpogopies SpoUOASYNONS UETAPEPOVTOL OE PNYUUAT
BpopoAdynons (routing messages) Tou aVTOAAGOGOUY 01 BPOUOAOYTITES
P> Ta pnuiparta glvan etrions yvwoTd pe Tov dpo onuatodooia (routing
signaling) 1) gopTio pouordynomns (routing overhead)

To @opTio dpopoAdynomns amoTeAel TO ONUAVTIKOTEPO KOOTOS VS
oAy opiBuou SpopoAdynons ylaTi KaTavaAwvel To eUpos (wvns

AMa kdoTn evos adydpiBuou dpopordynomns:
P 1 amarToUpevn eTeEEPYQOTIKT 10KUS
P> o amaiToUpevos Xwpos amoffkeuaTs, KAT

14/47
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ApopoAdynon cuvTopdTepns Sradpopns MovTehoTroinon ko1 Baoikd {nThpaTta vAotoinons

Katavepnuévn vs Kevtpikotroinuévn vAotroinon (2/2)

Katavepnuévn mpooéyylon:
P> xé&fe kouPos avtaMdooel pnulpata SpopoAdyToTs ue Tous GAAous
kéuPous Tou BikTUoU Yyia va ouMégel TTANpogopies SpopoAdynons
P xd&fe kduPos umoloyiler Tomikd Tis PEATIoTES BroSpoues TTpos k&fe &AAo

KOupo

ZHTNUA OTNY KATAVEUNUEVT UAoTroinon;
P> SUo xOpPor evBéxeTOn VO EXOUV BIOQOPETIKT EIKOVA YIX TNV KATAOTOOT)
TOu BIKTUOU O€ Uit BeSOUEVT) XPOVIKT) OTIyu1)
aitio: 1 koBuoTépnomn péxpr évas kouPos va A&Per Tis TANPogopies
SpopoAdynons yia éva TuHux Tou S1KTUOU
TPOPANUA: O OXNUATIOUOS PPOYwY TEIdN SUo KOpPol evdexeTan va
uTroAoYilouv B1OPOPETIKE POVOTIATIX TIPOS €VaV TTPOOPITHO

16/47
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Apopordynon cuvtopdTepns diadpours EAGICTITS IRTeITT % o]

MapBpwon

ApopoAdynomn cuvTopdTePNS dladpouns

Avvapikr) dpouoAdynon
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Apopohdynen cuvtopdTepns Siadpopts EEAUICNTS ITaloTTly N %s o]

Teyvikeés avavéwons (1/2)

Zhmnue: TIoTe TpéTel €vas SPOPOAOYNTTS VA QVAVEWVEL TNV EIKOVX TOU
yla To JIKTUO;
P> Mia wpwTn omdvtnom: k&Bs gopd Trou To SikTuo CAA(EL
P TlpoPAnpaTiopol: 1 cuAoYT TANPOPOPLEOY BPOUOAdYTIOT)S CUVETAYETAL
évat popTio dpopordynons (kaTovdAwon eupous (wyns)

H emAoyn Tou pubuou avavéwons kabopiler To 10olUylo popTio
BpopoAdynons vs TOIOTNTA UTTOAOYL{OMEVWY SIadpopwY

poBpog avaviwong aly. Spopoloynong

O Afg
(xapnAo xootog =>pn PeAtioteg Sradpopig) polpits perafokis

LKTDOD

| .

pobpog avaviwong

EykupdtnTa mAnpogopicv dpopoAdynomns

= Ye ka&be mepimTON N EYKUPOTNTA TWV TANPOPOPILY dPOUOAGYTIONS EiVaL TTEPIOPIoUEVT
efarTias TOu ATAITOUNEVOU XPOVOU YIX TN OUAAOYT) TOUS
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ApopoAdynon cuvtopoTepns diadpouns  [ATGICTHES IRI-ITIY A% o]

TTpooopuoyn oTis peTaBoAés Tou dikTUOU

ZATNUA: 1 KATAOTOOT €vos dIKTUOU ouvnBws peToBEAAETAL Ye TO YXPOVO
P> aoToyles kOpPwy kar cuvdéopwy, TPoobBNKN Véwy KOPPwy oTo dikTuo
P LeTaBOAT) TOU KOGTOUS TWV CUVBECUWY
P> avnTIKOTNTA KOWURwWY

K&be BpoporoynTns TPETTel SUVAUIKA VO AVOVEWVEL TNV EIKOVA TTOU €XEL
yia To diKTUO

(AKplBT’]g yvwon Tou dikTtUou = Emituxnuévn Spopohéyncn)

K&be Spoporoyntns mpeTret:
P> va cuMéyel TANpogopies SpopoAdynomns woTe T eikdva yio To SikTuo va
elvon éykupn (up to date)
P va uToloyilel ex véou TIs cuvToudTEpes dladpoués k&Be popd Trou M
eikdva Tou BiKTUOU peTaRAOMeT
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ApopuoAdynon ouvtopdTepns S1adpouns  [UANICTINS IRIeTTiI %) x|

Texvikés avavéwons (2/2)

O1 onNUavTIKOTEPES TTPOCEYYIOELS Y1 TT) DUVOMIKT QVAVEWOT) TwV
ouvToudTEPWY Bladpouwy eivatl:
P 1repiodikr) (periodic): o uToAoyiouds Twv Siadpopcov yiveTon Teplodikd
avefapTNTa omd To av éxel peToPAnbel | ox1 N kaTtdoTaon Tou dikTUOU
P TupoBoToupevn (triggered) 1) e€avarykaouévn: o UTTOAOYIoUSS TWV
Biodpopcoy yiveTan povo av €xel TPOKUYEL KATTOIX aAAQyn oTnV
KaTAGTACT Tou JIKTUOU
» citolpevn (on-demand): o umoAoylopds pios Siadpoptis yiveTar udvo av
B1adpoun eivar atrapaitnTn
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MapBpwon

AlydpiBuol ocuvToudTEPNS Sradpopts
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1apBpwon

AlyopiBuol ouvToudTepns diadpouns
AlydpiBuol diavuoudTwy amdoTaons
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Koatnyopies aAyopibuwy dpopoAdynons

O1 oAyodpifpor dpouoAdynons cuvToudTePTS BIaSPOUTS PTTopoUY va
KaTnyoplomToinfouv Ue S10POPETIKOUS TPOTTOUS

O1 ouvnBéoTepes KATNYOPIOTIONOES APOPOUV:
P TNy TEXVIKT) OVOVEWOTS TTOU XPNOLPOTIOLEITal
TEPLOBIKTAS, KITOUUEVNS T EEOVOYKOTUEVTIS OVAVEWTTS
P 1o £lB0g ko1 TNV EKTOOT TWV TTANPOPOPLAOY KATACTACTS Tou SIKTUOU, TIS
omoles oUAAéyouv
oydpiBuor SiawuoudTwy amdoTaons (distance vector)
aAydpiBuor katdoTaons ouvdéouwv (link state)
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E I
l0aywWYyn

H ypnon Siavuoudtwy amoéoTtaons (distance vector) oTn SpopoAdynon
elvon pla 18éa Tou €xel epapuooTel o ToAAoUs aAydpiBuous
dpouoAdynons
Kevtpikn 18¢a: kdfe kOuPos pmopei va pdbel To dikTtuo Acaupavovtas
ETOVOAQUPBAVOUEVES EVIIUEPLIOELS OTTO TOUS YEITOVIKOUS TOou KOuPBous
P> kdBe evnuépwon Trepiéxel TANPogopies yia Tis Bladpoués Tou o
QTTOOTOAERS TNS EVNUEPLOTS YVwpilel

O1 oAyodpifpor BlavuoudTwY ATTOOTACTS UAOTIOIOUVTOL KATAVEUTUEVT

= O Pooikds oAyopiBuos diavuoudTwy amoécTacns ovoudletal Kal adyopiBuos Bellman-Ford
TMPOS TIUNY QUT®Y TTOU TOV TTPOTELVAV
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AlydpiBuotl cuvTopdTepns Sladpopms AXydpiBuor S1avucudTwY aTdoTACTS

[Tivakas SpopoAdynomns Kal apXIKoToinom

K&bBe koppos dratnpel éva mivaka dpouoAdynons pe pla eyypaen
(Br&vuopa) yia k&Be mBavd Tpoopioud ToU TrEPLEXEL
P 10 emduevo dAua (KOPPo) WOTE TO TTOKETO V& PTACEL OTOV TTPOOPICUO
P To ouvoAikd kdoTOs (ATTOOTOCT) PEXPL TOV TTPOOPLOUO

| Destination | Next hop | Cost |

ApyixoToinon mivoka:
i 4 TTap&deryua apxikoToinons Tivaka
P To cuvoAikS KOOTOS Y Tous AT sl

yeiToves opxikoTolEiTal pe TO

KOOTOS TOU GUVBECUOU Routing table (Node 0

P s Sheue Teus &feuc wduBsi Destination| Next Hop| Cost
Y S ’ S’ 3 }{B S il 1 1
TO OUVOALKO KOO TOS QPYIKX 2 2 1
BewpeiTon &relpo - = ~
"
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AhybpiBuor ouvtoudTepns Siadpouns  EEVSEIeI TRV TR (AR deTop dotegy 1S

Routing table (Node 0)
Destination | NextHop | Cost
1 1 1
2 2 4
3 3 7
4 = @®

Routing table (Node 0) Routing table (Node 0) Routing table (Node 0)

Destination | Next Hop| Cost Destination| Next Hop| Cost Destination| Next Hop| Cost

1 i 1 il d i 1 1 i

2 1 2 2 1 2 2 i 2

3 3 7 3 1 4 3 1 3

4 1 6 4 il 6 4 1 5
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AXyépiBuol ouvTopdTE

AXydpiBuor BlavuopdTwy aTéoTATTS

AtrooToAn kal Afyn evnuepwoewy (1/2)

Ké&Be kopPos amooTéMel pnvipata dpouordynons (1 evnuepwotls) oe
OAous Tous yeiToves
P o1 evnuepmotls amooTEAovTal K&Be popd TTou o kduPos TopaTnpEl wa
peToPoAn oTov Tivaka dpopoAdynons

‘Eva ufvupa 8popoAdynons Trepiéxel Tis OTTOOTAOES TTOU O KOUPBOS
yvopilel yia Tous &AAous kOuPous Tou SiKTUOU

AvtioToiyo, k&fe koOpPos AauPdvel evnuepOEls aTmd TOUS YeiTOVES Tou
P ypnotpotrotel Tis TANPogopies Tou AauPdvel yia va avakoAUyeEl
OUVTOUOTEPES BlOBpOouEs
P> av évas kouPos v A&Pel pia EVIUEPWOT ATt TOV 2 OTTOU
cost(z,w) + cost(v, z) < cost(v, w) TéTE M Srodpoun péow Tou Zz eivan
T CUVTOUOTEPT Bladpoun) Tou U TIPOS ToV W

E.TMomamétpou (T X- H/Y & TTAnpogopikns)

MYY703: Aixtua Yrodoyiotéov | 26 /47

AlyopiBuor ouvtopdTepns Biadpoutls  IVNZETlE TNV VC S (AN G Top de Tl

2UyKAion oAyopifuou

H amrooToAn evnuepwoewy ammd vay KOPPo oTapaTd OTav dev
TPOKUTITOUV aAAXy€s oTov Trivaka dpopoAdynons Tou

>Uykhion (Convergence)

H katdoTtaon katd tny omoia o1 kKOpPol Tou SiKTUOU €XOouv UTTOAOYIoEL TIS CUVTOPOTEPES
S1adpopes Kal By oW TOAAACTOUY EVTUEPCITELS

TTow TN oUykAlon Tou aAyodpiBuou k&Troles diodpoués dev Exouv
uToAoyloTel evey K&TTolEs GAAes Bev eivar o1 ouvTOUOTEPES

O xpodvos oUykAions evds aAyopibuou dpopoAdynons eSopTaTol oo
TOAOUS TaP&YOVTES OTIWS:

P To peyeBos Tou SikTUOU

P 1 Si1dueTpos Tou dikTUOU

P> 7 peToPANTOTNTG Tou BikTUOU

P o1 kxafuoTeptioels S1d8oons Kot YeTAS00TS GTOUS CUVSETUOUS

7N
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AlydpiBuotl cuvTopdTepns Sladpopms Alydpibuor SiavuoudTry amdoTaons
TTpoPANua péTpnons HEXPL TO XTIEPO

H aoToxia evds kduPou 1 cuvdéopou ptopel va odnynoel oTnv
aduvapia oUykAions Tou aAydpiBuou

P> 7 xardoToomn elval yvwoTh ws pétpnon ws To &mepo (count-to-infinity)
O1 yvwoTdTEPES TEXVIKES QVTIPETWTIIONS TOU PAIVOUEVOU EIVAL:

P xpfiom evds pikpou oapifpol yia TNy avamopdoTaoT] Tou KTTEIPOU KOTTOUS

P ywpioTds opilovTas (split horizon)

P ywpioTés opilovTas pe avTioTpoen dnAnTnpiou (split horizon with poison

reverse)
A B C D E fails B C D E
. . . o |nitially 1 2 3 4 Initially
1 . . e After 1 exchange 3 2 3 4 After 1 exchange
1 2 . o After 2 exchanges 3 4 3 4 After 2 exchanges
1 2 3 e After 3 exchanges 5 4 5 4 After 3 exchanges
1 2 3 4 After 4 exchang 5 6 5 6 After 4 exchanges
7 6 T 6 After 5 exchanges
7 8 & 8 After 6 exchanges
B marks route K 4
to A as broken :
L] L . .
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AhybpiBuor ouvtoudTepns Siadpouns  EEVSEIeI TRV TR (AR deTop dotegy 1S

KpiTikny oAyopiBuou

TTAsovexThUaTA:
P koraveunuévos alyopiBuos pe XounMAT) TTOAUTTAOKOTTIT UAOTIOIiNoTS
P amoutel pikpd amobnkeuTikd Xpo ot k&Be KOURO
P 1o gopTio SpouoAdynons Tou TopdyeTol UTTO QUOIOAOYIKES OUVBTIKES
AetToupylas eivar oxeTIKE XouNAd

uévo o1 yertovikol kduPor avtaAAdooouv pnvipaTa dpopoAdynons

MelovekThuaTa:
P> To TPOPANUC HETPTOTS UEXPL TO KTTEPO
P 1 oUykAion Tou oAydpiBuou ptropel va elvar opyn oe peydia ko ToyEws
peToBoMOpeve BIKTU
P ot eEIpETIKES TTEPITITWOELS UYNATS METGRANTOTNTOS Tou SikTUoU 7
oUYKAIOT) uTTopel va unv elval eQikTt
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EMamamérpou (Tp.Mny. H/Y & TTAnpopopikns)

AXydpiBuor BlavuopdTwy aTéoTATTS

AXyépiBuol ouvTopdTE

TTupoBoToupevn kai TTeprodikt) avavéwon

H omooToAn evnuepwoewy oe k&be petaBoAn Tou Tivaka dpopoAdynons
elvon pia TupoBoTolpevn (triggered) Texvikn evnuépwons

ZATNUA: oviXveuon Tns KOTAPPEUoTnSs KOUBwY Kol ouvdéopwy

AUon: évas kOuPos amooTéNAel kar Treplodikes (periodic) evnuepoets
P 7 peboBos €xel OKOTTO VA EVTIUEPWOEL TOUS YEITOVIKOUS KOUPOUS:
0TI 0 OTOoTOAéas TNs evnuépworns efokoloubel va AetToupyel
Y1 VOAAGKTIKES S1a8popés TPos KOuPous Twv 0Tolwy 1 TPOTYOoUuEVT
Biodpoun exel KoTaoTel avevepyn
P 1 Trepiodos aooTOANS EVNUEPLIOEWY EEPTATAL ATTd TN HETARANTOTNT
Tou B1KTUOU
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E.TMomamétpou (T X- H/Y & TTAnpogopikns)

AlyopiBuor ouvtopdTepns Biadpoutys  IEVNZETE T INCS e topdotol IV TN

AépBpwon

ANy dpiBuol ouvToudTEPNS dradpouns

AlydpiBuol kaT&oToons ouvdETUWY

7N
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E.Momomépou (Ti.Mny. H/Y & Mnpogopixds)




ALydpiBuor ouvtoudTepns Siadpouris  [EVSECTITTTCI NG {elonieCp NN LTI

Eicaywyn (1/2)

H 18¢a s ypnons mAnpogopiwy katdoToaons cuvdéouwy (link state)
xpnotpoTtoleital amd moAroUs oAydpifuous dpopoAdynons

KevTpikn) 18éa: kafe kOuPos amooTéAel oe OAous Tous KOUPous Tou
BIKTUOU TTANPOQOPIES KATAOTACTS OXETIKA ME TOUS YEITOVIKOUS TOU
KouPous
P ue Tov TpdTTO aUTO GAot o1 kouPol pabaivouv TNV kKaTdoTaon oAdKANPOU
Tou JikTUOU

Distance Vector vs Link State

e Distance vector: k&8¢ kOuPos AapPdvel evnpepwoels udvo amd Tous yeiToves Kou pobaiver Tis
TANPogopies Tou auTol €xouv yla GAous Tous KOpPBous Tou BikTUou

e Link State: x&Be kouPos AauPdvel evnueproels amd OAous Tous KopBous kai pabaivel
TANPOPOPies OXETIKA pe TOUS YeiTOVES TOUS
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AhydpiBuor ouvtoudTepns Siadpouris EVSEIITTCINCS {eln oGy NI TA

Mnvipota LSP kon mivakas dpopoAdynons (1/2)

O1 TAnpogopies TTou amooTéAAEl K&Be KOUPOS OpyaVWYOVTAl OF TTAKETA
Tou ovopdlovTonl TakeéTa KaTtdoToomns ouvdéopwy (Link State Packets,
LSPs)

‘Eva roxéto LSP mepiéyet:

To avaryvwploTikd (ID) Tou kopPou Trou SnuioUpynoe To TAKETO

¢vav op1Bud okoloubias (sequence number)

éva xpovo (wns (time to live, TTL) yia To TrokéTo

€va KATGAOoYo o eyypagés Tou TUToU <yeiTovas, kdoTos cuvdéouou>>

vvyyvyy
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AXydprBuor cuvtoudTepns Siadpouris  VAECIITIIICS o lpioten INRVRE LTI

Eicaywyn (2/2)

O Baoikos oAyopiBuos amoTeAeiTon amd SUO ETIUEPOUS UNXAVIOHOUS:
> 1y B1&Boomn Twv TANPOPOPLOY KATACTACTS Tou UAoTrolelTal pe évav
pnyaviouo oflomioTns TAnupUpas (reliable flooding)
P Tov utoAoyloud Twv Sladpopcv
Tpocoxf): elvar SuvaTds o uToAoylouds Tns TANPous Sladpouns Kar Oxl
uovo Tou £mduevou GApaTOS

’

H Texvik) pTropel va eQOPUOOTEL HE KATOAVEUTUEVO T) KEVTPIKOTIOINUEVO
TpdTTO
P koToveunuévn uloTroinom: ot xouPor SiadiSouv TANpogopies kol o kaBévas
utrooyilel Tis kKoAUTEPES B1adpoués
P kevTpikoTroINuévn vAoTroinom: oAot ol koupor d1adidouv TTANpogopies TPos
gvay KouPo oAA& povo o kopPos auTds umoloyilel Tis Sradpopés ko Tig
Brawépel oTous GAAous KOuRous
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AlyopiBuor ouvtopdTepns Biadpoutys  IEVNZETE T INCS e topdotol IV TN

MnvUpaTa LSP kon Trivokas dpopoAdynons (2/2)

Example

Link State Packets

B C D E F
Seq. Seq. Seq. Seq. Seq. Seq.
Age Age Age Age Age Age
B|4 A|4 B|2 CilE3 AlS5 B|6
E{[ES C|2 D|3 FilZ Cl|1 D|7
F|6 E|1 = | ElllE

K&be koupos diatnpel éva Tivoaka BpopoAdynons He €YYPOPEs TNS
pop@ns <TPOOPLOHSS, ETTOUEVO AAUD, KOOTOS>

= 3TNV TPAyPaTIKOTTA 1) dopn Tou Trivaka SpopoAdynons e§apTaTal Qo TNY TEXVIKN
peTaywyns. TI.x., oTn 8pouoAdynaomn TPoEAeuons O TrivaKas BPOUOAGYNONS UTTOPEl var TepIEXEL
oAokAnpn 11 Siadpour).
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Anypipor vamboTaons ouvBioy
Aviyveuon peTtaBoAwy kol avToAMayn pnvuuaTtwy LSP

‘Evas 8popotoynThis aviyvetel Tis ocAAayés ToroAoyias Teplodikd:
P> cuvnBéoTepn uEBodos: k&Be kouPos peTadidel TeplodiK& UMVUNaTA
"youpeTiopou” (hello messages)

N uéBodos utopel va aviyxveUoel Kol TNY KATAPPEUOT) VOS YEITOVIKOU KOUPOU
1 Tou avtioTolxou ocuvdéouou

Kabe kéupos mou avTidopPaveTal pia cAAXyT) TNs KOATAOTACTS TWV
ouVdEouwY TOU ekKlvel TN peT&doon evods unvuuatos LSP
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Anypiuor xamioTaons auvBioyes
Arawopny pnvupdTwy LSP (2/2)

K&Be koupos w mou Aaupaver éva ufpvupa LSP oo évav kéuPo v
e€eTdlel To (eUyos Ty < Sre, seq®c >:
P mpowbel To TokéTO 0 GAous Tous yeiToves ekTOS aTd Tov U KAl
amofnketel Tis Tipés < STC, s€q°TC > (seqy (sre) < seq® ) av:
Bev éxer Be1 &GAAo TTakéTo amrd TOV KOpPO STC

seq°° > sequ(src)

P amoppiTTel To TaKéTO AV Seq;, ¢ > seq®’ ¢

T0 TakéTo LSP eivon madcudTepo amd k&molo Ao Trou eAofPe
TPONYOUPEVAX O W OTO TOV ST'C

O xpodvos {wrs (time to live) kaBopilel To péyloTo XpOvo TopAUOVTS VoS
Takétou LSP oTo &ikTuo
P emiTpémer TN Siaypagt) oAy TokeTwy LSP amd kduPous mou éxouv
KOTAPPEUCEL KOL TNV XTTOB0XN VEWV OTOV Ol KOUPOl ETTOVAKAUYOUY
P ¢vas KOuPos ptropel va peTadmoer Eovd éva unvupa LSP pe ypdvo {otis
undév ylo va e§ovarykdoel Tous GAAous kopPous va Slatyp&youv To
OUYKEKPLUEVO TTOKETO
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Ahysprduon xambaaons cuvBioywy
Aravopn pnvupdTtwv LSP (1/2)

216x0s: 1 oflOTIoTN Tapddoon evos unvupatos LSP amd évav koupo oe
OAous Tous KOuPous Tou BiKTUOU

‘Evas kouPos v mou 8éAel va oTeider éva ynvupa LSP peTadider To
pnVupa oe dAous Tous YeiTovES Tou
P> oTo ufvupa elodyer TN dievBuvon Tou (Src), fvav akolouBiokd op1fud
(5eq®"°) ka1 To Xpdvo (wNs Tou TTOKETOU
P> axoloubiakds apiBuds: évas oxépatos aplfuds Tou aufdveTon kdfe popd
Tou €vas kOuPos oTéAvel éva TraxéTo LSP

O axohoubiakds apiBuds éxel BITTAN XpnowdTnTa:
> xabopiler TNV "MAikia” Tou TaxéTou

P> 10 (elyos T < sre, seq® ¢ > mpoodiopilel povadikd éva Twaxéto LSP
péoa oTo BikTUO
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Ahybpiuor rordotaens ourbiouor
YmoAoyiouos dradpopwv (1/2)

MeT& v avtoAAayn unvupdTwy LSP dAot o1 xduPor éxouv AdPel
TANPOPOPIES TTOU TEPTYPEPOUY OAGKANPO TO BikTuO

O utroAoylopds Twy CUVTOUOTEPWY JIOBPOUWY UTTOPEL Vot Yivel pe Tov
oAyopiBuo Tou Dijkstra

O |: procedure Duxstra(())
® 5. 0 KOpPos TTpogAeuoTs g iﬁ :C‘gsi & 7= ik &
e N: clvolo Trou TepIExel TOUS 4 C(n) = (s, n)
KopPous Tou dikTUoU 5 end for
e M: to olvolo Twv KOuPwv TToU 6 while # N do
gxouv efeTaoTel amd TOV CAydpiBuo i

e [(i,7): To kéoTOS TOUu GUVSETOU M = M U{w} : C(w) is minimum, Vw € N — M
. . . . : for each n € N — M do

TOoU ouvdEel Tous KOpPous 2 Kol J : =

e C(n): 1o kéoTOS TN Sradpopns IO'_ G} = mar{ G}, Glan) + U, 5}

amd Tov S oTOV M 1

0 ©

end for

end while

12: end procedure
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AlydpiBuotl cuvTopdTepns Sladpopms AXydpibuor kaTdoTaons CUVBETHWY

YtoAoylouods dradpopwv (2/2)

Example
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lepaipyikh) BpopoAsynon

MapBpwon

lepopyikn dpopordynon
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AXyopiBuot ouvtopdTepns Siadpoutys  EVAEEleIl TN g e lopdotop NV TN

KpiTikn aAyopifuou

TTAeovekTHpaTA
P xaTaAfyel ypTyopa OTOV UTTOAOYIoUO TwWV GUVTOUSTEPWY BIOBPONY
P> avtomokpiveTon ypmyopa oTis petaBolés Tns ToToAoylas
P umopouv va utoAoyloTouy Tapamdue omd pio Siadpopés yio kdBe
(eUyos kOpPwv
P> o oxnuaTiopds Ppoxwy elvar Arydtepo mfavds
P utmopel va uAoTroinBel Téco uE KaTOVEUTUEVO GO0 KoL UE KEVTPLKOTIOIUEVO
TPOTTO
MelovekThpoTa:
P 1o gopTio SpopoAdynons Tou TapdyeTol amwd TN Sidd0ooT TwV

unvupdTwy LSP elvon onuavtikd uynid
P oe kdbe kOuPo TpETEl Vo aTrofnKEUETAL CTUQVTIKT TTOCOTNTX

TANPOPOPLOV
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lepapyK BpopoASynon

AvarykauotnTa

Kapia ommd 115 TEXVIKES SPOPOAGYNONS TTOU TEPTYPAPTKAY OEV
Topouotalel KoAES 1810TNTES KALUGKWONS
P 1o gopTio SpopoAdynons cAA& Kal 0 ATAITOUNEVOS OTTOBMKEUTIKOS XWPOS
audvovTal onuovTIKA He To uéyebos Tou BikTUou

AUom: BpopoAdynon pe TN xphon tepapxios (iepoapyikn dpopoAdynon,
hierarchical routing)

AvtdMoaypa: o1 uTtoAoy1{Oueves dladpopes evdEXETAL VAL pnv elvar ot

OUVTOUOTEPES

7N
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Booikés apyes (1/3)

To dikTuo XwpileTal o€ UIKPOTEP TUNUOTA TTOU KOAOUVTOL TEPIOXES
dpouoAdynons (routing domain)
O1 Treproxés dpopoAdynons cuvdéovTal PeTaEU Tous Ue Tous KOpBous
TUAes (gateway nodes)
P o Teploxn SpopoAdynons PTTopel va epiExEl TapaTTdve oTd Evaw
KOuPous TUAEg

TMeproxn SpopoAdynons
Mia Tepioxn Tou SikTUou Tns omolas o1 dpouoroynTes epapudlouv €va Kowd aAyodpiBuo
SpopoAdynons

= O oxNUATIoUOS TWV TEPLOXWY dPOMOAOYTOTS EEPTATAL OO TOUS BIAKEIPIOTES TWV
SpoporoynTdov Tou BikTUoU
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lepapyixn SpopoAdynomn

Boaoikés apyés (3/3)
Full table for 1A Hierarchical table for 1A
Dest. Line Hops Dest. Line Hops
Region 1 Region 2 1A - - 1A - -
1B| 1B 1 1B| 1B 1
1C| 1C 1 1C| 1C 1
2A| 1B 2 2| 1B 2
2B| 1B 3 3| 1C 2
2C| 1B 3 4| 1C 3
2D| 1B 4 5| 1C 4
3A| 1C 3
3B| 1C 2
4A| 1C 3
T 7y ; 4B| 1C 4
Region3  Region4  Region 5 o 7
5A| 1C 4
58| 1C 5
5C| 1B S
5D| 1C 6
5E| 1C 5
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Booikés apyés (2/3)

e k&be meploxn dpopordynons pmopel va xpnoipotoinde
OTIOI0CBNTTOTE AT TOUS YVwoTous aAyopiBuous dpouordynons
P> Ta TpwTOKoAAD BpopoAdyToTs o TNy TEPITTTWon auTh KaAoUvTal
evdoTeploxXIK& TpwTOKoMa (intradomain protocols)

O1 xépPor mUAes (gateways) uAoTroloUy eTITALOV €va EEXWPLOTO
TPWTOKOAAO SpouoAdynons Tou KoAsiTal diameploxikns dpouoAdynons
(inter-domain routing protocol)
P aogaipeon: o1 kOpPor TUAes oxnuaTifouv éva véo BikTuo oTo oTolo
EPAPUOLETAL TO TTPWTOKOAO BlaTeploXIKNS SpouoAdynoms
Ta dedopeva mpowbolvTat:
P evTds TV TEPIOX@Y dpopoAdyToTs pe TN Ponbeia Twv evdoTrEPIOXIKWY

TPWTOKOAAGWY
P ueTa€l Twv Teploxv (kéuPwy TUANS) pe Tn PBomBeia Tou Siatrepioyixo

TPWTOKOAAOU
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