ATKTYA YTIOAOIIZTS)N

AieuBuvoi0ddTnon Kal
Ovoparodooia aTo
Internet

AikTua YTTOAOYIOTWV



geuBuvoeic, Aiadpopéc

e Ovopa (moioc)
e AigUBuvon (Tov)
e Aiadpopn (TTwg)

e O¢éon (location) # TautéTnrta (identifier)

AikTua UTTOAOYIOTWV



Tnon

e Oi1 d1euBUvoeIc TTpéETEl va ival HovadIKEC

o Acv éxouv KAt avdykn 1epdpXIKh HOPYRH, TTAPOTI
auTo O1EUKOAUVEI

AikTua UTTOAOYIOTWV



O1 ovToTNTEC OV XPpHAlOUV OVOUATWY R
01euBUvoswy oTo O1adiKTUO gival

Aiepyaoiec (moépTa TCP)
YTmoAoyioTég (6vopa)

Aiemtagpéc (81evBuvon IP)

KapTec dikTUOU

(puaikn d1eUBuvon)

Ovoua

Aiepyaoia

Oupa t v

TCP
IP

> KdpTa

AicUBuvon IP <

d1adiKTUO

OIKTUOU |

!

®uoikn d1eUBuvon

EAeyxopevo
amnd Thv
epapHoyn

EAeyxopevo
amo To
AEITOUPYIKO
ouoThua

AikTua UTTOAOYIOTWV



Oupec¢

AikTua YTTOAOYIOTWV



Ap1Buoc 16 bit mou umodnAwvel Thv epappoyn

- o1 OUpeg aTto TCP ovopuaTtifouv Ta Aoyikd dkpad ouvoETewyY

Ma va 000oUv utthpeaieC TPOC AyVwWOTOUC KAAOUVTEC
(TreAdTec) kaBopileTal pia OUpa wW¢ onpeio TPWTNG ETTAPAC
(TaciyvwoTn BUpa)

- ap1Bpoi pikpdTepol amd 1024 amokalouvtal tagiyvwoTol (well known)
Omou civai duvarto, xpnoigoTtoiouvTal ol idie¢ Kai yia o UDP

O taciyvwoTe¢ OUpec amodidovral amo To IANA (Internet
Assigned Numbers Authority) kair xpnoipomoroUvrar amo
diepyaoiec Tou AsiToupyikoU cuaTApaTog (root)

Ap1Buoi amo 1024 péxpr 49151 amokaloUvTal kaTaxwpnUEVEC
(registered) ka1 apiBuoi amé 49152 péxp1 65535 cival
1I0IWTIKOI R duvapiKoi

AikTua UTTOAOYIOTWV



-
20
21
22
23
23
37
53
69
70
79

OuUpec

ECHO
FTP - Data

FTP - Control

SSH Remote Login Protocol

Telnet

Simple Mail Transfer Protocol (SMTP)
Time

Domain Name System (DNS)

Trivial File Transfer Protocol (TFTP)
Gopher Services

Finger

AikTua UTTOAOYIOTWV



OuUpec

80 HTTP

110 POP3

119 Newsgroup (NNTP)

143 Interim Mail Access Protocol (IMAP)
161 SNMP

179 Border Gateway Protocol (BGP)

194 TInternet Relay Chat (IRC)

389 Lightweight Directory Access Protocol (LDAP)
443 HTTPS

546 DHCP Client

547 DHCP Server

AikTua UTTOAOYIOTWV



Puoikéc O1euBuvaoeic

AikTua YT1roAoyiotwv



MAC

e O1 puoikég O1euBUvoeic ouvROBwce TauTiCovTal pe
TIc d1euBUuvoeic MAC K dieuBuvoeic Ethernet

e Eivai povadikéc > kdABe dieUBuUvoN avTIOTOIXEl OF€
Hia KapTa OIKTUOU

e H douh Twv di1euBUvoewyv MAC opileTal oTo
mpoTumto IEEE 802

Mnkoc 48 bit

1 bit yia Opadikn h ATopikh d1eUBuvon

1 bit yia Tomkn A Movadikni d1eUBuvon

22 bit yia Tov KaTaokevaoTh N TWANTA TNC KAPTAC

24 bit yia Tov aufovra apiBuéd ThS KAPTAC

AikTua UTTOAOYIOTWV



onc Ethernet

e 6 bytes -
offset 1 2 3 4 5 6
3 6th byte | 5th byte | 4th byte | 3rd byte | 2nd byte | 1st byte a
3 1st octet | 2nd octet | 3rd octet | 4th octet | 5th octet | 6th octet g
—+ (g
n N,
% <4— 3 bytes ———p<¢—— 3 bytes ———» %
8 Organisationally Unique | Network Interface Controller S
=5 Identifier (OUI) (NIC) Specific -
(o —
8 bits
b8 [b7 b6 |b5 | b4 [ 63| b2 b1

0: unicast
1: multicast

§

N

0: globally unique (OUI enforced)
1: locally administered

AikTua UTTOAOYIOTWV



eUBUvoewv Ethernet

e (O dieuBuvoeic MAC ouvnBwce avamapioTavovTal o€

dekaefadikh Hopyh dmou KABe byte diaxwpileTar ye " A

W u

- m.x. "00-08-74-4C-7F-1D", "FF:FF:FF:FF:FF:FF"

e 2 Thv avamapdoTacn e kKavovikn popen (canonical
format) To TpwTo bit kAOe byte Tou TAaigiou Ethernet
TTou peTadideTar ival To AilydoTepo onpavTiké bit Tou byte
TTOVU KATAYPAWETAlI OTN HVAUN

- H d1evBuvon 12-34-56-78-9A-BC atn pvhun
00010010 00110100 01010110 01111000 10011010 10111100

O©a petadoOdei wg
01001000 00101100 01101010 00011110 01011001 00111101

AikTua UTTOAOYIOTWV



Ouvoewv Ethernet

e Ta 48 bit emapkouv yia Thv ekxwpnon
281.474.976.710.656 povadikwyv di1euOuvaswy 01€OVWC

- 0 XWwpoc¢ dev mpopAémeTal va e€avrAnBei mpiv To 2100

e Ta mpwra 3 byte tng dieuBuvong, Organizationally
Unique Identifier (OUI), ekxwpoUvTtai améd To IEEE o¢
KATAOKEUAOTEC R opyaAVIOHOUG

e O aUulwv ap1BPOC TNC KAPTAC EKXWPEITAI ATIO TOV
KATAOKEUAOTA £TO1I WoTE N 01eUBUvon TG KApTAC va civai
TTAYKOOHiw¢ povadikn

- O xphoTtng opwg pmopei va Ti¢ ahhager (MAC spoofing)

AikTua UTTOAOYIOTWV



OHRA, EKToOUmN,

e To mpwrTo bit TnG d1eUBUvONg uTTOdNAWVEI TTOAAGTIAR
diavopn (multicast)

e Edv 1o mpwTo bit Tnc d1eUBuUvonc Tou peTadideTal
(TeAeutdio Tou mpwToU byte) cival igo pe 1 To TAdigio Ba
eKTTEPPOEi pia popd, aAAa Ba AngOei amd TOAAEC KAPTEC

- TTAdioia mou amoaTéAAovTal oTn d1eUBUVON EKTTOUTTAG

(broadcast), "FF:FF:FF:FF:FF:FF" (6Aa Ta bit ioa pe 1)
Aappavovtar améd 0AeC TIC KAPTEC ToU ToTTikoU OIKTUOU

- TTAdioia Tou amooTéAAovTal o d1euBUvaeic TOAAATTANG d1AaVOUAG
Aaupdavovrtai amo 0AeC TIC KAPTEC ToU ToTIKOU OIKTUOU TToU €X0UV
puBUIOoOei va akoUv TIG OUYKEKpPILEVEC O1eUBUVaEIC

e Edv To mpwrTo bit Tng d1eUBuvong mou peTadideTai ival
ico pe O, Hovo-ekmopTh (unicast), To TAaiaio 6a
eEKTTEPPOEi pia popd aAAd Ba AnwBei povo amo Tn
OUYKEKPIHEVN KAPTA

- Kal 6TroIov KpupakoUel (promiscuous mode)

AikTua UTTOAOYIOTWV



adikn R Tomika diaxeipiopn

e To deUTepo bit Tng dielBuvong utodnAwvel Taykoopia
povadikni R Tomika dlaxeipioipun d1eUBuvaon

e Edv 1o dcUTepo bit T d1eBuUvong Tou petadideTal
(mpoTeAeuTaio Tou TpwToU byte) gival ico pe O, n
d1eUBuvon civail povadikn

- EaopaAileTal yéow Tou KATAOKEUAOTAH

e Eav 1o deUtepo bit Tnc dicUBuvong Tou peTadideTal
(mpoTeAeuTaio Tou TTpwToOU byte) ival ico pe 1, n
d1eVBuvon eival ToTKA

- O1 Tomikég 01euBUvVOelg opiCovTal amod Toug dIaxEIPIOTEC Kal
UTTOKaB10ToUV AUTEC TOU KATAOKEUAOTN

- Aev mepiéxouv OUT kai éxouv vonua pévo evroc Tne
OIaxXEIPIOTIKAC ETTIKPATEIAC

AikTua UTTOAOYIOTWV



V QUOIKWY B1EVBUVoEWY

e To IEEE xpnoipomoici TAéov Tov épo EUI
(Extended Unique Identifier)

- EUI-48 civai o1 ouvhBeig dieubuvaoeic Twy 6 byte ot
TEPITITWON TTOU avapépovTdal 0To UAIKO (KApTEC
SIKTUOU), €XOUV OHWC YEVIKOTEPN XPHon Kal PUTopei va
ad@opoUV AAAEC OUOKEUEC K AOYIOUIKO

e EUI-64 civai di1euBuvoeic Twy 8 byte, mou d¢
TpoPpAéTeTal va e€avTAnBouUv oTo pHéAAOV, Kal
XPNOILOTIOI0UVTAI ATTO TPWTOKOAAA OTTWC

- Firewire

- Zigbee

- IPv6

AikTua UTTOAOYIOTWV



AieuBuvoeic IP

AikTua YTTOAOYIOTWV



Thon oto Internet

o KdaBe dietapn host éxel Tnv dikh Tne d1evBuvon IP
e Qi dpopoAoynTéc €xouv ToAAaTtAéc dieTtagéc, kABe pia

éxel Tnv OIkA Th¢ d1eUBuvon IP

H tpéxouoa ékdoon Tou IP civai n 4, kai o1 dicuBUvaoeIC
givar IPv4 pe pyhkog 4 byte kai dopn 1epapxiag 6Uo
ETUTTEOWV

- ap1Buoc¢ dikTUoU Kai apiBuoc host

- To 6plo kaBopileTal amd Tnv Hdoka utodikTUoU (subnet)

H vedTepn €ékdoon Tou IP civai n 6, kai o1 d1euBuvoeig
givar IPv6 pe pnkog 16 byte kai dopn duo Aoyikwyv
ETTTEOWV

- 'Bva mpoOepa 64 bit yia to (umo-)dikTUo

- Kal 64 bit yia Tov host mou cite TapdyeTal autépaTa amod Tn
d1eUBuvan MAC ciTe ekxwpeiTal ocipiakd

AikTua UTTOAOYIOTWV



IP

e O1 dieuBuvoeic IP civar Aoyikéc dieuBuvaoeic (0x!
PUOIKEC)

e O1 apiBuoi host xopnyouvTai ToTIKA ATTO TOV
d1axeiploTh OIKTUOU
e Oi1 apiBpoi d1kTUOU ekXwpoUvTal amd To ICANN:

Internet Corporation for Assigned Names and
Numbers

- Ekxwpei d1euBUVOEIC KAl ovoUaTd TTEPIOXWY,
diaxeipiCetal To DNS, emiAUel diapopég
e Kai o apiBudc dikTUou Kai o apiBuoc host
XpnolgoTolouvTdl yid Th dpopoAdynon

AikTua UTTOAOYIOTWV



01evOUvoeswv IP

O1 di1evuBuvoeic IP eival ouvnBwce ypappéveg oe
dekadiko ouppoAiopd pe TeAciec (dotted
decimal notation)

128.213.1.1 = 10000000 11010101 00000001 00000001

:

Aig0Buvon katnyopiac B

H katwTtatn d1eUBuvon IP sivar 0.0.0.0 kai n
avwTaTh 255.255.255.255

AikTua UTTOAOYIOTWV



. wapadeiypa

223.1.1.1

2231 .27@

223.1.1.2 ‘

993114 223.1.2.9 |
h 993.1.0.
23113 223437 22 ._@

223.1.3.1 ! !223.1 3.2

223.1.1.1= 11011111 I00000001I I00000001 I()0000001

pe

e

223 1 1 1

AikTua UTTOAOYIOTWV



. wapadeiypa

e AicuBUvosic IP:

- pépoc dikTUOU (Ta
TpwTa bit)

223.1.2.1_@
- HEpog host (1a 223.1.1.4_ 223.1.2.9 ‘
TeAeuTaia bit) @_ N ‘ |

o J/csivar dikTuo ? (amé 223-1,_2;@

2231.1.3  2284.3.7
TtAeupdcg di1euBuvaswy IP)

- Olemapég pe To idio LAN\
Hépoc d01eUBuvaong

dikTUoOU IP 223.1.3.1
- TIPOOEYYIOIHEG XWPIC @

Tnv tapéupaon
dpopoAoynTh

223.1.1.1

223.1.1.2

| 223.1.3.2

Tpia dikTua IP

AikTua UTTOAOYIOTWV



: mapadeiypa

223.1.1.2

TTwe Ppiokoupe T0 gk@@
: 223.1.1.4

dikTUO? 223.1.1.1
223.1.7.2

e AToomdoTe Th
OIETTAPA ATTO TOV
dpopoAoyntn N host

e OnpioupyeioTe
"aTTOHOVWHEVEC
vhoidec”

223.1.1.3

223.1.9.2

223.1.9.1 223.1.71

223.1.8.2 223.1.8.1

‘BEi dikTua IP

|
223.1.3.7

223.1.2.1 @@23-1-22 223.1.3.@@23.1.3.2

AikTua UTTOAOYIOTWV

|
223.1.2.6




Katnyopiec
d1euBUvoswy IP

AikTua YTTOAOYIOTWV



1euBUvoeswyv IP

Aiakpivovtal amd Ta apxikd bit Tnc di1eBuvong

- 0 => class A (mpwTo byte < 128)
10 => class B (mpwTo byte atnv mepioxn 128-191)
110 => class C (mpwTto byte ornv mepioxn 192-223)
1110 => class D (mpwTo byte atnv mepioxn 224-239)
- 11110 => class E (mpwTto byte otnv mepioxn 240-247)

AikTua UTTOAOYIOTWV



1euBUvoeswyv IP

' 1.0.0.0 péxpi1127.255.255.255
Host

1128.0.0.0 péxpi11191.255.255.255
Host

1192.0.0.0 péxp1'223.255.255.265
Host

n239.255.255.255

| 1240.0.0.0 péxpit 247.255.255.255
11110

— 8bit —ste— Bbit —se— 8bit —i— 8bit —

'224 0.0.0 usx

AiKTUQ UTTOAOYIOTWYV



e H xpnon katnyopiwv 01suBUvoswy 01EUKOAUVE! TN
AgiToupyia The OpopoAdynong

e Oi1 dpopoAoynTéc TpowBoUV TA TTAKETA OTOV
TIPoopPIoHO He Pdon To pépoc T d1evBuvaong Tou
tpoodiopilel To OikTUO = Tal kR dpopoAdynon

- Aev anaiTeiTal n yviwon Tou eméusvou mpoopiopoU yid
o0Aec TIC d1euBuvaoeic IP

- ApKEi n yvwaon Tou TtpoopiodoU Hovo yid Ta dikTud

AikTua UTTOAOYIOTWV



gi1000TNON
essing

o Me talikéc dicuBuvoceic, ol dpopoAoynTEC EXOUV
Hia karaxwpnon via kdBe dikTuo kKarnyopiac A, B
nC

e [Nia dikTua KaTnyopiac A K B cival amodekTo
- 27 =128 Class A
- 214 =16.384 Class B

e [1a dikTua kaTthyopiac¢ C cival amtapddeKTo
- 221=22.097.152 Class C

e T110xVel 6pwC yia dpopoAdynon evroc Tou 10iou
OIKTUOVU;

AikTua UTTOAOYIOTWV



YT1odikTUud

AikTua YTTOAOYIOTWV



e EmiTpémeTal o diapeAiouoc Tou BIKTUOU 0g TTOAAG
HEPN YIA EOWTEPIKA Xphon
- OiIKTUO OHWC CUUTTEPIPEPETAI 0AV £vd Kdl Hovadiko
TIPOC O0AOV TOV UTTOAOITIO KOOHO
e O apiBuoc utodIKTUOU XPNOILOTIOIEITAI YEVIKA YId
va opadomoinoel host pe Ppdon Tn YUOIKA
ToTtoAoyia OIKTUOU

e H ekxwpnon evoc véou apiBuou uttodIKTUOU OeV
anmtaitei emkoivwvia pe To ICANN

AikTua UTTOAOYIOTWV






ToOIKTUWYV

KaBe dpopoAoynThC £xel KATAXWPNOEIC TNG HOPPAC:

- (dikTUO, O) VIa KdTo10 ap1Bp6 d1eUBUVoewWy IP

- (auTo To BikTUO, host) yia kdmolo dAAo apiBuod dicubuvaoswy

e H mpwTtn popph dcixvel To TWC pOdAvel g amodakpuopéva
dikTUa Kal n deUTEPN 0TOUC TOoTIKOUC host

e Evac dpopoAoynThc umodikTUOU YVwpilel TTWC va Ttdel oTd
dAAa uttodikTud
- Aev yvwpilel Aettopépeieg yia Toug host Twv dAAwv uTodIkTUWY

e Orav éxoupe UTTOdiIKTUA, Ol TTiIVAKEC TPOTIOTTOIOUVTAI WC
e¢nG:

- (auto 1O dikTUO, UTTOdiKTUO, O)

- (auté T0 dikTUO, AUTO TO UTTOdiKTUO, host)

AikTua UTTOAOYIOTWV



CIDR, Classless
InterDomain Routing

AikTua YTTOAOYIOTWV



Aoynon peTall meploxwv

e Auon Tou 1993 oTo mpoPAnua
- Tn¢ £AAeyncg d1euBuvocwy KaTnhyopiac B
- TOU peydAou peyéBouc Twy Tivdkwy 0popoAdynong
e Oi evamopeivaogec d1euBUvoeIC KaThyopiac A, B
kal C ekxwpouvTtail o HTTAoK peTapAntou
Hey£Goucg

- 2000 d1euBlvoeic = opdda 2048 dicuBuvoswy (8
ouvexopeva diktua karnyopiag C)

- 8000 di1evuBuvoeic = 32 ocuvexopeva diktua C

AikTua UTTOAOYIOTWV



oAdynon petau

® 2 KOTOC:

- Avadopnon Tou TpOToU ekxwpnong Twyv IP
d1evuBUvoswy yia aunon Tng amodoTIKOTNTAC

- Tepapxikn dpopoAdynon yia peiwaon HeyéBoucg mIVAKWY
0poHoAGYNoNg
e CIDR eykaTtaAcimel Tnv £vvoia Tng
katnyopiac/Tacng
e Baoikn évvoia: To pnko¢ tng di1evBuvong dikTUoU
gival auBaipeTo

e Oi1 dpopoloyntécg diapnuiCouv dieuBuvoeic IP kai
Tp6Oepa (prefix)

AikTua UTTOAOYIOTWV



oAdynon petau

e 2 upupoAiopoc dieuBuvoewy ouppwva pe CIDR:
e 192.0.2.0/18

- "18" dnAwvel 611 Ta TpwTa 18 bit amoTeAoUv Th d1eUBUVON Tou
OIKTUOU

- dpa Ta umohoimta 14 bit eivar iaBéoipa yia dieuBuvoeic host
- To Wépog yia 81euBuvon dikTUoU amokaAcital TpoOepa (prefix)

o Me mpdBepa 22 bit, CIDR emitpémer éva ouvexég UTTAOK
amo 1024 di1euBuvoeic host

HEPOG HEPOG

5> <

dIkTUOU host

11001000 00010111 00010000 00000000
200.23.16.0/22

AikTua UTTOAOYIOTWV



e [1a va pynv uttdpxouv TTOAAEC KATAXWPRAOEIC KAl
dloyKWvovTadl ol Ttivake¢ OpopoAdynong,
emiPdAAeTal n cuvTunon (aggregation)
d1euBUVOoeWY HEow Tou TTPoOEépaTocg

e OTtav ¢pBOdocel éva makéTo, amoomdTdl hh 01eUBuvaon
TIPOOPIOHOU Kdl EpEUVATAI O TTiVAKAC
dpopoAdynong, karaxwpnon Tpoc karaxwpnon,
HE €pdpHOYA ThC HAoKAC oTh O1eUBuvon
TTPoopIoHoU

e OTav otnv avalhtnon PpeOolv ToAAd
Taipidopard, To TTakETo OpoHoAoyeEiTdl 0To OiKTUO
HE TO HAKPUTEPO TTPOOBEa

AikTua UTTOAOYIOTWV



IEVOUVOEWY

"X 1eihe oTIOATIOTE
pe di1euBlvoeig

Opyaviopocg 2 Tou {eKiIvdve pe

Opvyaviouog 7

diKTUO

"2 1eihe oTIOATTOTE
pe d1euBuvoeig

Tou §eKIvave pe
199.31.0.0/16"

AikTua UTTOAOYIOTWV



IEVOUVOEWY

SP2 éxel ouykekpipévn d1adpopn yia Tov opyaviopo 1

Opvyaviapog O

"X 1eihe oTIOATTOTE
ge d1eubuvaeIg
Tou ekivav pe

200.23.16.0/20"

O0IKTUO

"> 1eihe oTIOATIOTE
pe d1euBUvVOEIg
Tou §eKivav pe
199.31.0.0/16

n 200.23.18.0/23"

AikTua UTTOAOYIOTWV



Eidikéc dieuBlvoelC

AikTua YT1roAoyiotwv



Uvoeic IP

e Kdmoiec amod Tic d1aBéaipec dicuBuvoeic IP éxouv
€10IKA Xpnon

e 127.0.0.1 diemmapn ppoxou emotpophs (loopback)

e Aig0Buvon 6mou To hostid mepiéxel povo
undevikd "0... 0" eival To 6vopa Tou uTtodIKTUOU
- m.x. 128.143.0.0

e AicUBuvaon émou To hostid mepiéxel Hévo doooug
“1... 1" eival ekTTopTA 0TO UTTOBIKTUO
- 1.X. 128.143.255.255

AikTua UTTOAOYIOTWV



Uvoeic IP

000000000000000000000000000000 00 | Autog o host

00 C . 00 Host Host oto idlo dikTtuo

EKrounn oto Tornko

1111111111111 1111111111111111111 i
OiKTUO

EKnournn og pakpwvo

AiKTUO 1111 1111 SIKTUO

127 (OTdnAnoTE) Bpoxocg emotpopng

AikTua UTTOAOYIOTWV



avoyn oto Internet

To IP umooTnpilel moAAaTAnR diavoun, XpNOIHOTIOIWVTAC
TIC TTpwnVv d1euBUvVoeIc kKaThyopiac D

Ma TiI¢ TauToTNTEC TWYV opddwy diaTiBevral 28 bit (250
EKAT. OUAdEC)

e Movipecg kal TpoowpIvéG O1EUOUVOEIC
o TTapdadeiypya povipwy opadwy

224.0.0.1 OAa Ta ouotnpaTa Tou LAN

224.0.0.2 OAoi o1 dpopohoynTéc Tou LAN

224.0.0.5 OAoi o1 dpoporoyntéc OSPF Tou LAN

224.0.0.6 OAoi o1 ekAeypévor dpopoAoyntéc OSPF Tou LAN

O1 poowpIvEC opddeg Tpémel va dnHioupynBouv TtpoToU
XpholgomoinBouv

AikTua UTTOAOYIOTWV



Oéouec di1evBuvoeic IP

o TTakéTa pe autéc TIc O1euBUvoeIc dev
dpopoAoyouvTai oto Internet
- 10.0.0.0/8 - 10.0.0.0 - 10.255.255.255
- 172.16.0.0/12 > 172.16.0.0 - 172.31.255.255
- 192.168.0.0/16 - 192.168.0.0 - 192.168.255.255
e MT1opoUv OpwC va Xxphoigotoin@ouv oTo
eOWTEPIKO OIKTUWY (1I01WTIKA dikTUA)

e [Na Tnv emKkolvwvia pe Tov €W KOOUO
mapepPpdarAeTar kdmoia TUAR (NAT)

AikTua UTTOAOYIOTWV



(eU€n d1euBUvoeIC

e AiaTtiBevtal aképun 1d1wTiKkéEC di1eUBUVOEIC TTOU
ammokaAoUvTtai TomikéCc avd (eUén (link local)

e To oUvoAo Twv d1euBuvoswy 169.254.0.0/16 To
gival 01a9€a1po yia Th dnpioupyia HIKPWY AUTO-
puBuIlopevwy SiIkTUWY (Zero Configuration
Networking)

Aev antaiteitar xeipokivntn d1dpOpwaon Twv KOHPwWV

ATmodidovTdl TuXaid

2.UyKpouaoei¢ etiAUovTal @IAIKA

Aev dpopoAoyoUvTal

AikTua UTTOAOYIOTWV



TTpopAApaTa pe TIC
di1evuBuvoeic IPv4

AikTua YTTOAOYIOTWV



ue Tic dievBuvoeic IP

e TTpopAAuaTa pe To apxiko oxhpa Talikwyv (classful)
d1evBUVoEWY

o TlpopAnua 1. H i1epapxia 0o emimédwy dev cival
KaTaAAnAn yvia dpopoAdynon evroc peydAwv OIKTUWYV
Class A, Class B
- Avon #1: Yrodiktua

o TTpoPAnua 2. TToAU Aiyec dieuBulvoeic yia peyaia
diKTUA

- Katnyopie¢ oUpowva pe Tov maAaid Tpomo (classful) odhynoav oe
e€dvrAnon Twy dieubuvaoswy KaTnyopiacg B

- €évac péoou pey£BOoucg opyaviopoc dev RTAV IKAVOTIOINKEVOC HE
class C, evw n class B umep-emapkolaoe

- Aoon #2: Aralikn dpopoAdynon petall mepioxwv (CIDR)
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He Tic d1evBuvoeic IP

o TTpopAnpa 3: TepaoTiol wivakegc dpopoAdynonc

- O1 dpopoAoynTtéc xperdalovral pia kataxwpnon yida
KadBe dikTUO

- To 1993, 1o péyeBoc Twv MIVAKWY £YIVE ATTAYOPEUTIKO
- ANuon #2: CIDR
o TTpopAnua 4. E€avrAnon di1euBlvoeswy 32 bit
- ANdon #3: NAT (wpoowpiviy)
- Noon #4: IPv6 (pakpompoOcopn)
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1euBUvoeswyv IP

e YTdpxouv ouvoAika 252 = 4,294,967 ,296
di1euBuvaoeic IP

e Class A (/8): 7 bit dnAwvouv To diKTUO
- povo 126 diktua Class A

- KdBe dikTUo Pmopei va éxel 16 ekatoppupia (224)
hosts.

e Class B (/16): 14 bit dnAwvouv To dikTUO
- mepimou 16,000 dikTua
- mrepimou 65,000 (276) host ava dikTuo

e Class C (/24): 21 bit dnAwvouv To JiKTUO

- TrePITIOV 2 ekaToHHUpIa BikTUd
- mepitou 254 host ava dikTuo
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http://xkcd.com/195/
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LANDER Map of Internet Address Space Use. Copyright (C) 2007 USC/Information Sciences Institute. http: [fwww.isi. edufantfaddress/
visualization: John Heidemann from layout suggested by Randall Munroe; probing: Yuri Pryadkin;

methodology: John Heidemann, Yuri Pryadkin, Ramesh Govindan, Christos Fapadopoulos, Joseph Bannister.

Dataset USC/LANDER-internet_address_survey_it1 5w-20061108, taken November 2006

Data shows the results of pings of about 2.7 billion |P addres ses, with color indicating the reply.
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http://www.isi.edu/ant/address/

‘EAAcIyn d1euBUvoswv: n mpoowpiviy AUon

NAT: Network
Address Translation
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«— TInternet

v

vBUvoewyv dikTUOU (NAT)

Tomiko 0ikTUO
(T.X. 0TO OTiTI)
10.0.0.0/24

10.0.0.4
¥

7
138.76.29.7

Td TTAKETA TTOU @YEUYOUV ATIO TO
TIKO OiKTUO £XOUV Thv idId
d1eVBuvon: 138.76.29.7,

d1apopeTIKOUC ap1Bpouc Bupwyv

TIAKETA EVTOC TOU TOTTIKOU OIKTUOU
¢xouv TI¢c ouvABeic 10.0.0.0/24
d1euBUvOoeIC TTNYRC TTpoopIaHoU
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1EVBUVoEWY OIKTUOU

e To TomKko dikTuo TPpOoPdAAel povo pia dievBuvon IP mpocg
TOoV e€WTEPIKO KOOUO:

dev admaiTeiTal va ekxwphOei opdda dieuBuvoswy amo
Tov ISP: pia povo dietBuvon IP xpnoipgomoiciTar amod
OAEC TIC OUOKEVEC

utopei va aAAd¢ouv o1 81euBUVOEIC TWV OUOKEUWY O€
£va TOTIKO OIKTUO XWpicC va AdPpel yvwaon o eCWTEPIKOC
KOOHOC

umopei va aAha€er o ISP xwpic va aAAd€ouv ol
01eUBUVOEIC TWV CUOKEUWY OTO TOTTIKO OiKTUO

Ol OUOKEVEC HEOA OTO TOTTIKO OiKTUO OEV £XOUV AHEDEC
d1euBlvoceic, opaTéc amod Tov £EEw KOO
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O dpopoAoyntinc NAT:

sEepxopeva maxkéra’ avTikaeioTd Th 01eUBuvon IP nync
Kdl Tov aplBuo Bupac kdBe e&epxOHEVOU TTAKETOU HE TH
d1evBuvon IP tou NAT kai éva véo apiBud Bupac

- ol gakpivoi host amavroUv XpnoigoToIwvTac Tn
d1evBuvon IP tou NAT wc d1eUBuvon TtpoopiapoU

Tivakac peranportic: 01aTpEl Tivaka HE TIC AVTIOTOIXIEC
vida kdBe petarpemopevo (eUyog

sl0cpxOLEVa TakETa: avTikaBioTd Tn 01eUBuvon IP NAT
Kal Tov dpiBuod Bupac Twy Tediwv TTPoopIoHoU KABOEe
E10EPXOUEVOU TTAKETOU [E TOV AVTIOTOIXO OUVOUAOHO
d1evBuvoncg IP mnync kai apiBuol Bupac tou diaTnpei
OTOV Tivakd Tou
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' Address Translation

TTivakac perdppaong NAT
opoAoynthic NAT ~ WAN addr LAN addr

| Thv 8iebduvan 138 76 29 7, 5001 | 10.0.0.1, 3345
amé 10.0.0.1, 3845 7T T | L T

.76.29.7, 5001 L

HePWVEI TOV

1: O host 10.0.0.1
OTEAVEI TTAKETO OTO
128.119.40, 80

/
/
/

5:10.0.0.1, 3345
D: 128.119.40.186, 80

10.0.0.1

/p
i

138.76.29.7, 5001

(2

S:
D:

.

128.119.40.186, 80 |

2
138.76.29.7

S:128.119.40.186, 80 @

1t

[// D: 138.76.29.7, 5001
3: H amdvtnon ¢Tdvel

pe 81eUBuvon TpoopiapoU:
138.76.29.7, 5001

10.0.0.4
¥

/I
" 5:128.119.40.186, 80 _@
,, D:10.0.0.1, 3345

4: O dpopoAoynthnc NAT,

@ 10.0.0.2

8 10003

aAAalel Tnv di1eUBuvaon TpeoplaLoU
ano 138.76.29.7, 5001 o¢ 10.0.0.1, 3345
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e mredio Twyv 16-bit via Tov apiBud Bupac:
- 60,000 rautoxpovec ouvdéoeic pe pia povo dieuBuvon
amo Thv Agupd Tou LAN
o AupioPnTtolpevn xphon tou NAT:
- KATAOTPATAYNON TNC €vvoldg at dkpn @ dkpn
- ol OpopoAoynTéc Tpémel va emelepyalovTal
TTANpoYopieC HEXP! TO oTpwua OIKTUOU
- n EAAeyn d1euBuvoewy Ba amaAeipBOei oto IPv6
- €dv 0¢ AngOci €101k TTpovold, ToAAd TTpWTOKOAAA

epappoync dev douAclouv pe NAT (m.x. FTP, SIP,
IPsec)
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‘EAAEIYn d1euBUvVoswV: n pakporpdOeoun AUon

IPv6: Internet
Protocol version 6

AikTua YT1roAoyiotwv



e IP version 6

- Aiddoxoc Tou onpepivou IPv4

- O1 tpodiaypawéc cival €Toipec amo 1o 1994

- Kavel mpooBnkec oto IPv4 (ox1 p1likéc aAAayAég)
e H mio onpavtikh aAAayh:

- Auldvel To pnko¢ Tn¢ d1eVBuvong oto 128 bit

e Ae xpnoigomolciTdl akdun supéwcg

Tnv 8/6/2011 ¢yive n mpwtn IPv6 day

2 npavTikn Taykoopia dokipn (trial) xpnong Tou IPvé
2 uppeTeixav Google, Facebook, Yahoo!, Akamai KAT
kai dAAoi 1000 opyaviopoi
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IPv6

e Mnkoc 128 bit

- ypdyovtal w¢ 8 dekaeladikoi aképaiol apiBuoi Twy 16-bit

w,n

XWPIOHEVOL HE
® 2 UvTopeUOEIC:

- Ta apxikd pndevikd mapahAeimovrai: “"0000"“>"0"
- To ":0000...:0000" ypageTai oav "::"

e OAec autég givar n idia di1eUBuvon
- 2001:0db8:0000:0000:0000:0000:1428:57ab
- 2001:0db8:0000:0000:0000::1428:57ab
- 2001:0db8:0:0:0:0:1428:57ab
- 2001:0db8:0:0::1428:57ab
- 2001:0db8::1428:57ab
- 2001:db8::1428:57ab
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vTAnBouv?

e TTpakTikd TroTél

e YTmdpxouv 2128 §ieuBuvaoeic TTou avTioToixoUv
mepittou o€ 3,403x1038 diapopeTIKEC DIETTAPEC
host
- O ap1Buodc auTocg eival TepdaTioC Kal ETTAPKEI yid TO

amwTepo HEAAOV, akOua Kal €av 6Ad Ta KivnTtd

TRAEPWVA KaAl OAEC O POPNTEC OUOKEVEC aTtaiTouoayv
ipooPpaon oto Internet

- Ymdpxouv Tepitou 6,5 x 1023 dieuBUvoei¢ yia KAOe
TETPAYWVIKO HETPO THG etipavelac The 'ng
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ccewv IPv6

Tpeic karnyopiec d1euBUVOoeWY

- Unicast

- Multicast

- Anycast

O1 d1euBuvoei¢ povo-ekmouThC (Unicast) tpoadiopifouv HovadIKEC
OIKTUAKECG OIETTAPEC

O1 d1euBUvoeic ToAAaTmARC diavopnc (multicat) mpoaodiopilouv
dIETTAPEC TTOU AVAKOUV o€ Hia opdda koupwy. TTakéTa mpocg pia
d1eUBuvan ToAAaTANG diavoung Tapadidovral o€ 0Ad Ta HEAN TNC
opadag

- ApxiCouv pe To mpdBepa FFOO::/8
O1 d1euBuvoeig anycast, 6w kai o1 ToAAaTARG diavopng,
mpoodiopifouv pia opddda, pe Th didpopd OTI TO TTAKETO TTOU OTEAVETAI
oc TéTola d1evBuvaon TtapadideTal Hovo ae piad SIETAPA TWV KOHPWV
ThC opddac, cuvhbwc, Thv "KovTivoTepn”
Aev umtdpxouv di1euBuvoeic yia ekmouth (broadcast) oto IPv6
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Uvoeic IPvé6

1:1/128 —loopback 671 ka1 n 127.0.0.1 o1o IPv4

fFF£:0:0/96 — d¢eixvel IPv4 31eUBuvon (pnxaviopdc
weTapaonc)

2001:db8::/32 — oTa keipyeva omou dideTal Tapadeiypa
EXEI AUTO TO TTPOOEea

fe80::/10 — link-local 611 ka1 n 169.254.0.0/16 vyia To
IPv4.

ff00::/8 —moAAaTTAR diavouh
ff02::1 6Ao1 o1 kOpPoi otn TomikA (eUin
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Ovouartodooia
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host

e Oi1 dievuBuvaoeic IP mpoadiopiCouv dieTtapéc
uttoAoyioTWyY R dpopoAoynTwy

- H d1e0Buvon IP mepiéxel TAnpowopia mou
XpnholgoToleital yia Th 0popoAdynon.

e O dieuBuvaoeic IP eivar dUokoAo va
amopvnuoveUovTal admd Touc avOpwTouc.

e Tic dieuBuvoeic IP eivai aduvaTo va TIC HAVTEYE!
KATTO010C.
- T.X. ATTO TO 6vopda Hiac 10To0éong
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oiac meploxXwy

Domain Name System (DNS):

® xaravenuivn fdon osool/E vy TTou epapuoleTal o€ Hid
lepapXia TOAAWN cEumnpeTnTWY ovoLdTwy

® TIPWTOKOAAO OTPWATOC EQApL/oywyV TIOU ETITPETIEI OF
hosts, routers kai nhame servers va smikoivwvoUV yid vd
avaAvoouvy ovoparta (HeTdepaon ovopato¢ ae d1euBuvan)
- givai AsiToupyia Tou kKopuou Tou Internet, mou

epappoleTal W¢ TTPWTOKOAAO TOU OTPWHATOC
ePApHOYWV

e Ta ovopara Twv TreploXwyv amapTti(ouv Hia 1epapxia katd
TPOTIO TIOU TA ovopdTa €ival povadikd kai eUKoAd
dmopvnuoveuovTal
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e Xpnon Iepapxiac ovoudTwy

e To Internet civai xwpiopyévo vontad o€
ekaTovTddec diapopeTikEC TTepioXEC (domains)
upnAoU emimtédou, pe ToAAoUC host n kaBepia
- Sub-domains, K.0.K.

e OI eplox€éC Umopei va tapaoTaBoulv W' éva
OEVTPO
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DNS

2NN

edu com org jp arpa
/\ / | / | / |
pi albany ' 1 'in-addr

AW /\
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o¢ Tou Host

e To ovopa kaBe host amoteAcital améd pia
akoAouBia erikerwy (Labels) mou xwpilovTai pe
TeAgieC.

- KAO¢e eTIKETA PTTOPEi va €xel HEXpP! 63 XApaKTAPEC
- To Ovopd oUVOAIKA pTtopEi va €xel To oAU 255
XAPAKTAPEG.
e [Tapadeiypara:
- whitehouse.gov
- barney.the.purple.dinosaur.com
- monica.cs.rpi.edu
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e To ovopua meploxnc (domain name) via évav host
gival n akoAouBia Twv £TIKETWY TTOU 0dnyouv amo
Tov host (pUAAo aTo dévTpo ovopdTwy) OThV
KOPUPH TOU TTAYKOOHIOU OEVTPOU OVOUATWV.

e Mia tepioxn €ival €éva uTtodEVTPO TOU TTAYKOGHIOU
OEVTPOU OVOUATWV.
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ITEOOVU KOPUWPAC

® dpXIKA UTTHpXAavV
- edu, gov, com, net, org, mil, iInt

® LIETA TTPOOTEONKAV TTEPIOXEC YIA KADe XWwpd
(6vopa mepIoXNC HE 2 ypdupaTa).
- gr, nl, uk, us, jJp, ---

® TIPOOPATWC eYKpiONnkav 4 véeg yevikoU okoTroU
- biz, 1nfo, name, pro

e kKaOBwc¢ kai 3 €10IkoV oKkoTToU
— aero, COoOop, museums
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