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NMAPAAEITMA EZQTEPIKHZ APOMOAOIHZHZ: TO AIKTYO
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NMPOzOXH

OLmivakeg dpopoAoynong oto Internet yia Adyoug

opolopopdiag eivat tng Hopdngc:

* Prefix Aiktoou/Yrodiktuou TeAikoU lMpooptouoy ::
Interface E§660v npo¢ Enousvo KouBo

NMAPAAEITMA:

O SpopoAoyntrig tou E.M.IN. 147.102.224.33 Bpiokel

Tov dpopoloyntr tou EKMNA 147.102.224.34 cov

HEAOG Tou uTtodIKTUOU:

* 147.102.224.32/30 (rtapoyn SteuBuvoswyv amno
E.M.II.)

H ypapun E.M.M. — EKMNA (6mwg OAeG oL yPOUUEG OF

Aiktua Internet) opiletat oav urntodiktuo (prefix) pe 4

TouAdxLotov SteuBuvoelg IP:

*  Yrnodiktuo: 147.102.224.32
* Akpo E.M.N.: 147.102.224.33
* Akpo EKNA: 147.102.224.34
* Broadcast: 147.102.224.35

ANTI-MAPAAEIFMA:

O SpopoAoyntrig tou E.M.IN. 62.217.96.177 Bpiokel

Tov dpopoloyntr tou GRNET 62.217.96.176 cav

HEAOG Tou UTtOSIKTUOU:

* 62.217.96.176/31 (tapoyn SteuBuvoswyv ano
GRNET) 2



APOMOAOIHZH ENMIMNEAOY AIKTYOY

Intra-AS Routing, Links between Routers (erravaAnyn)

['1a opoliopop@ia TNG dpouoAdyNnoNnG, KABe ypauur opileTal
(ouvrBwcg) oav dikTuo pe 4 ToulaxioTov dieuBuvaoelg (/30)

Mapadeyua: Metacu EMIT 147.102.0.0/16 & MNMav. ABnvwv
195.134.64.0/18 opiletal To «dikTUuO» 147.102.224.32/30

— YT0odIKTUO: 147.102.224.32/30
— Axkpo EMIT: 147.102.224.33/30
— Akpo lNav. ABnvwv: 147.102.224.34/30

— Broadcast; 147.102.224.35/30



AAITOPIOMOI EYPEZHZ APOMQN - ENMINEAO 3 (IP)

(eravaAnyn)

 DV: Distance Vector (aAyopiBuocg Bellman-Ford)

— Interior Gateway Protocol - IGP: RIP (Routing Information Protocol) -
ocv epapuoleral TAEov

— Exterior Gateway Protocol - EGP: BGP (Border Gateway Protocol)

« LS: Link State (aAyopiOuog Dijkstra)

— IGP: OSPF (Open Shortest Path First): Link State Data Base + aAyopiuog
Dijkstra otov kopud Autévouou Aiktuou (Core of an Autonomous System - AS)

— KoaoTtog ypapuwy diKkTUuou: Avaloya pe Tnv TaxutnTa f opi{OMEVA ATTO
ToVv Alaxeipiotn

Avavéwon KOOToug Ypapuwy HEow LSA (Link State Advertisement) kaBe 30
min (default) 4 Adyw peTaBoAic kardoTaong. Metd atré 60 min (time out)
XWpPic LSA n ypauun diaypdgeTal

2.€ TTEPIPEPEIOKA UTTOdIKTUA (stub areas): Default G/W
[a dikTua eKTOG AS: AvaKoIvWwoelg evioc AS péow i-BGP



IGP — OSPF (Open Shortest Path First)
LS (Link State): AAyop10uog Dijkstra (eravaAnyn)

—Link State Data Base + aAyopiOuocg Dijkstra otov Kopud Autdvouou
Aiktuou (Core of an Autonomous System, OSPF Area 0):

—TpéExel oe OAOUC TOUC OPOHOAOYNTEC KOPUOU TTOU TTPETTEI VA £XOUV
TTANPN & evidia €iIKOva TNS KATAOTAONG - TOTTOAOYIaC TOu OIKTUOU YIa
OUHBATOTNTA UTTOAOYIOHMOU TTIVAKWY OPOMOAOYNONG

—KO60oT1O0G YPOAMMWY avAAoyo e TNV TaxuTnTa r} opi(OPEVA ATTO TOV
Alaxeipiotn
—Avakolvwoeig kataoTaong dpouoloyntwy kopuou (OSPF Area 0) kai

ouvdéoewVv: NEow LSA (Link State Advertisements) v2 yia IPv4 i v3 yia
IPv6 (IP signhals xwpic TCP/UDP transport layer)

—Avavéwon LSA: Ava 30 min | ye aAAayn katdotaong r av
ecavrtAnBouv 60 min

— 270 TTEPIPEPEIOKA uTtodikTud, OSPF Stub Areas: 21aTiKn €TTIAOYH
Default Gateway



OSPF AREAS

https://networkel.com/ospf-protocol-ospf-basics-overview/
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ABR: Area Border Router

ASBR:  Autonomous System Boundary Router
LSA: Link State Advertisement

AREA 0: Backbone Area

AREA 50: Stub Area 50
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Pretocol Domain


https://networkel.com/ospf-protocol-ospf-basics-overview/

EGP - BGP (Border Gateway Protocol)
DV (Distance Vector): AAyépi8uog Bellman - Ford (srravaAnyn)

— H mmAnpogopia yia Ta dikTua (prefixes) mou «BAEmer» Evag border router atrd TIC
eTmIAoyEC £€000uU Tou, Tnpeital o€ Trivaka NLRI (Network Layer Reachability
Information) TTou avavewvertal e onuatodooia BGP (evioAéc OPEN, UPDATE,
KEEPALIVE, NOTIFICATION)

— YT1roAoyiouog reachability & AS paths ava prefix oe Border Gateways: Mg
Baon advertisements (TCP signals) ato yeirovikd AS’s kal aAyopibuo
dpouoAoynong Bellman-Ford

— [Na TpoopIcpoUC evOUAaKwpEVOUS o€ TTOAAATTAG prefixes: NpoTtiunon Baoel
longest prefix match

— EmAoyn HETAEU eVOAAAKTIKWY OPONWYV Yia TTpowOnaon TakETwy aTov forwarding
table Twv Border Gateways ue Baon dlaxeIpIoTIKES TTONITIKEC (weight,
preferences...)

—e-BGP: External BGP - lMivakeg RIB (Routing Information Base). TnpouvTai
oTNV NAEKTPOVIKA UVAUN TwV border gateways pe eKTIMAOEIG evOIaUETWY public
AS’s (€Ew¢ 78.000) 1rpog 900.000 prefixes (public dikTua — TTPOOPICHOI OTO
Internet)

—i-BGP: Internal BGP (uetagu dpopoAoyntwy Kopuou evog AS)



APOMOAOIHZH ENMINEAOY 2 - MAC/LINK LAYER
ETHERNET & EIKONIKA TOMIKA AIKTYA VLAN (IEEE 802.1Q)

VLAN “Red” (VID 00d)

Switch Ports 1 & 9
‘ Subnet 147.102.13.0/24
#700:08:7c:63:e4:00

T R Default Gateway 147.102.13.200
DG (Default Gateway): 147.102.13.209 N\ DG:147.102.3.200

IP ROUTER
warp.core.ntua.gr

PR RN VLAN “Blue” (VID 003)
P AN Switch Ports 4 & 12
/ I \ \\ IP Subnet 147.102.3.0/24
/ f \ \ Default Gateway 147.102.3.200
ETHERNET SWITCH/ I \\ N Trunk Switch Port 5

®YZIKH ZYNAEZH:

|
I 1 N I
halil il I / NOT'IKH AIAXYNAEZH:
| | N I |
| | I I _-——
matrix.netmode.ntua.gff | | | —_——
DNS 147.102.13.60 == == == ==
ARP 00:13:a9:34:dd:aa 3 12 1053 9 147.102.13738 147.102.3.90
DG: 147.102.13.200 00:13:72:f6:5f:83 00:50:da:51:95:10 00:16:17:72:72:76
00:08:7¢:63:€4.00 DG: 147.102.3.200  DG: 147.102.13.200 DG: 10.2.0.200
802.1Q Framing Add-On’s 00:08:7¢:63:e4:00 00:08:7¢:63:e4:00 00:08:7¢:63:e4:00
TPID: Tag Protocol ID
. Priori ' MAC Address | TPID | PCP | CFI | VID
PCE’. Pnorlt_y Code Point 3 IP, TCP/UDP, Data 8
CFI: Canonical Format Identifier | ETHERNET Il | 16pits | 3bits | 1bit | 12 bits

VID: VLAN ID (< 4096)



NMPQTOKOAAO AIAMOP®QEHE AENAPIKHE TOMOAOIIAZ
METAMQrEQN ETHERNET (1/2)

Spanning Tree Protocol

- STP, IEEE 802.1D

ECENCN Twv AAyopiBuwyv AidpBpwong Alagavwy Nepupwyv Spanning Tree Protocol (STP)

for Transparent Ethernet Bridges = STP Ethernet Switches

Radia Perlman, DEC & MIT 1985 http://www1l.cs.columbia.edu/~ji/F02/ir02/p44-periman.pdf

Avadiauopewon Spanning Tree htip://en.wikipedia.org/wiki/Spanning_tree_protocol

Xpoévog Avridpaong og BAaBn: ~ 60 sec

Root Eridge

DP 3 | DP

/ ra
RP/DP 1RPJ’ RP

&
RLE

Root ?ndge

DFE. OF

Mé@upeg (Bridges, Switches):
3 (Root), 24, 92,4, 5,7, 12

Tomika dikTua Ethernet:
a,b,c,de,f

RP: Root Port
Designated Port
BP: Blocking Port


http://www1.cs.columbia.edu/~ji/F02/ir02/p44-perlman.pdf
http://en.wikipedia.org/wiki/Spanning_tree_protocol

MPQTOKOAAO AIAMOP®Q>HZ AENAPIKHZ

TOMOAOINAZ METAIMQIreEQN ETHERNET (2/2)
Spanning Tree Protocol - STP, IEEE 802.1D
RP: Root Port

PC_1 SWITCH 1: Root Bridge BP: Blocked Port
Layer 2

Evepyn ouvdeon

Manager BT ‘ PC_2 s Avevepyl) oUVSEON
SWITCH 2 2 SWITCH3 | Al rvwors oto switch 4
-
: ; = U AyvwoTo oT1o Switch 4
CICILICICACIC LI JC AL~ ““;’ Aging: 300 sec (default)

Forwarding Data Base
per Switch Port

to RP (port 9) MAC frames
to known destinations, e.g.
PC _6,PC_7,PC_2,PC _3,PC 5
(RP: port from which it last heard them
prior to aging)

PC 4 PC 5

Bridge Protocol Data Units (BPDUS) Nepiodika SWITCH 4 RP
MNvUuaTa TpwTokOAAou STP kdbe 2 sec (default)

PORT STATES

Listening: Akouel Ta BPDU'’s

Learning: MaBaivel 11g dieubuvoeig MAC TTiow TNG &
onuioupyei Tnv filtering r) switching data base. 1

to PC 10 (port 12)
MAC frames
addressed to it & broadcasts

Blocking: Akouel Ta BPDU’s aAAG dev evepyoTToIEi H;’ L Broadcast unknown destination
TTPOWONON TTAKETWY EKTOG VA AvTIAN@OEi OTI TO = /" MAC frames
eMKOAUTITOV SVOPO €xEl DIGOTIACTE PC_9 PC_10 (promiscuous mode)

Forwarding: Akouel Ta BPDU'’s kal TrpowBei kavovika
TQ TTAKETA

Disabled: Mn evepyn
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