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Ze €va 6lKTUO UTIOAOYLOTWV APXLTEKTOVLKNG Internet:

Ta SUo akpa (source - destination) uhomoloUv epappoyEg (applications) pe cuvepyatiko tpomno (.. Simple Mail Transfer Protocol - SMTP yia e-
mail) péow avtaAAayng KwdLkomolNUEVWY PYNPLOKWY UNVUUATWY, TELOXLOUEVA O TIOKETA TTOU powBolvTal autovoua oto Internet

Ma tnv dtadavn kat aflomiotn uAomoinon tTng emkovwviag, Ta 8U0 dkpa UAoToLoUV Sladikaole¢ mMPWTOKOAAwV peer-to-peer o€ TOAAQTIAQ
otpwpata (layers) mou kaBLotoUV CUPBATEG TIC EMLUEPOUC EDAPUOYEG, AVEEAPTNTA OO AEITOUPYLKA GUOTAOTO, KATAOKEUOOTH KOl
Aemtopépeleg uhomoinong (r.x. Transport Layer, TCP/UDP/ICMP)

H ulomoinon yivetal pe tnv dStadoxikn evBUAAKwon Twv makeTwv oe pakeéAoug (onion skin model) pe emikepaiibeg mou enttpénouv TNV
oupBatn mpowBnon ota SiKTua EMLKOLVWVLWY, XWPLE YVwaon Tou mepLeXOUEVOL Touc (TL.Y. Internet Layer, ohyoplBuog SpopoAdynong - routing e
Baon tig SteuBuvoelg IP twv Suo akpwv)

210 XONAOTEPA OTPW AT YivETAL N AgLOTILOTN Kal amodotikn mpoafacn oto Guoiko Heco (PHY) Twv evdlapéowy SIKTUWV,
oupnepthapBavopevng tng dtapopdwonc Tou Pndlakol LNVUUOTOC o€ ofpata (NAEKTPLKA, OMTIKA, NAEKTPOUAYVNTIKA) avaAoya e Ta
XOPOKTNPLOTIKA Tou péoou (T.x. Network Access Layer = Data Link & Physical Layers: A\yoplBuoL mpooBaong Ethernet, Staudppwon -
modulation, moAuniAeéia — multiplexing)

AT ta enineda npwTokOA AWV Ta tpia mpwta (Physical, Data Link & Network) adpopouv oTig evoLapeoes SIKTUAKEG UTIOSOWEC (switches, routers)
TIOU UmopEel va tpomormnololyV Tig eriikedaAideg avaloya pe tig mpodlaypadég twy Siktwv. Ot erukedaAideg Transport (TCP/UDP/ICMP) Kat To
OPXLKO TIEPLEXOUEVO TwV TTAKETWV (payload) adopouv HOVO TIG TEAKEG EGAPHOYEC Kal SLaTEPVOUV SLoPavwG TLC EVOLAUETEG SIKTUAKEG
S100UVOEDELG
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Avaloyia pe mpwtokoAAa cuvevwonong Hetafl Suo oTEAEXWVY EVOG OPYAVLOUOU, TOTIODETNUEVWY OE OTTOLLOKPUOUEVEG EYKATAOTATELG:

Y10 uPnAdTEpO eminedo ta oTeAEXN eVOLADEPOVTAL YLO TO TIEPLEXOEVO TOU HNVULATOC Kot OXL T popdomnoinon 1 t Stadikacioa petadopdg tou
To pAvupo KwdLKoToLelTaL oo Th ypappateia og popdr) cUpPATH LE TO TIPWTOKOAAO TOU OPYAVLOUOU

H unnpeoia Stakivnong eyypadwv to tonobetel os appaylopévo dpakelo pe tn StevBuvVon mpoopLopoy

Y10 XapnAotepo (puoiko) eminedo to purvupa dtaBLpaletol LECwW TOu SIKTUOU TAXUSPOULKWY UTTNPECLWY
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2XHMATIKH NAPAZTAZH TPIZAIAZTATQN AEITOYPIIQN AIKTYOY
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NMPOTYNO TPIQN AIAZTAZEQN (1/3)

Awdotaon Metadoonc Asdopévwy - Data (forwarding) Plane

MoAumtAeéia oto Puotko emimedo:

e Awpopdpwon mAaciwv TDM: ITU-T SDH/GFP framing (a6 STM-1=155 Mbps = STM-n,
edpedpeia ring protection, virtual concatenation (150 Mbps VC-4, 1 Gbps VC-4-7v = 7 x VC-4)

* Optical Digital Wrapper (ITU-T G.709: 2.5, 10, 40, 100 Gbps, Forward Error Correction - FEC)

Kwdikomoinon oe naketa Ethernet, WiFi (IEEE 802.11), MPLS, IP

MNpowBnon (forwarding) dedopevwy oe petaywyeic (switches) & Spopoloynteg

(routers)

Mpoc apxltektovikeC Programmable Data-Plane: Eudunc moAv-emninedn

enetepyaoia MAKETWY eVTOg Tou Atktuou Metadoong Asdopévwy (in-network

processing) yLa LeTproeLc (monitoring, in-network telemetry - INT) ko powBnon

(forwarding)

* [potewvopevn Nwaooa Mpoypappoatiopol Edikov Zkomou (Domain Specific Language -
DSL): P4 (Programming Protocol-Independent Packet Processors) og cupfatoug

HeTaywyelc 1] software emulated routers i pe xprion npoypappotilopevou hardware —
FPGA boards

* [potewvopevn Nwooa os Altemtadeg (Smart Network Interface Cards - NIC): XDP (eXpress
Data Path) yia Linux servers (restricted C, dnuodiAng oe peydia Data Centers)



NMPOTYNO TPIQN AIAZTAZEQN (2/3)

Awaotacon EAéyxou - Control Plane

— In-band Signaling: Znpatodooia evowpatwueVn o€ eriikedaiidec makeTwy: IP
headers, MPLS labels, VLAN tags

* ZEXWPLOTA pnvupata / TakeTa EAEyxou yla cuvtagn mvakwyv Spopoldynong (Interior
Gateway Protocol — IGP, Exterior/Border Gateway Protocol — EGP/BGP)

* [akéta eAéyxou «uyeiac» tou Siktuou — ICMP/ping/traceroute

* MnvUuata onuatodooiog yia anokatdotacn povornatiol — path (RSVP, LDP) &
avtiotoixnon enikedaiidbwv (labels) og ypappec MPLS

* JInuatodooia avtiotoixnong time slots (A xpwpatoc) os ypapupég SDH (n WDM)
* [pwtokoAla ARP & DNS, avtiotoixnon VLAN tags....

— Out-of band Signaling: E€aywyr Twv AELTOUPYLWV EAEYXOU EKTOC LNXOVIOUWV
pnetadoonc, e€wteplkeC Baoelg Sedopevwy Kol epapUOYEC EUPUOUC SIKTUOU:
* Wnowokn tnAedpwvia: Znpatodooia Common Channel Signalling CCS7, Intelligent Networks

* Mpoypappatilopeva eudun diktua veac yeviag (user programmable networks): Software
Defined Networks - SDN

* [MpwtokoAlo OpenFlow onpatodooiag petaywyea (switch) kot eheyktn (controller) >
Programmable Data-Planes, P4



NMPOTYNO TPIQN AIAZTAZEQN (3/3)

Awaotaon Alaxeipiong - Management Plane

- H\OT{O'UIGH TOALTIKWYV Staxeiptong: Odnyiec mpog Data Plane péow onpatodooiag Control
ane

— Napadoolakd Movtelo AlaxelploTtikwv Asttoupylwyv I1ISO/OSI:
FCAPS (Fault, Configuration, Accounting, Performance, Security)

— Apopatikd avéavopevn moAumtAokotnta dlaxeiplong utoSopwy:

e Tomwka Aiktua (LAN), MntpomoAttika Aiktua (MAN), Aiktua KoppoU Eupelag Neploxnig (WAN),
(SCeBISVC;r Networks - Internet of Things (/oT), Data Centers, Clouds, Content Delivery Networks

* JtoBepnc (Fixed Optical/Copper/Microwave) kat kivntig tomoloyiag (4G, 5G Mobile Networks)
*  AvAyKn €VOTIOLNUEVWY Kol EVEALKTWY TIAaTPopuwy Slaxeiplong, GLALKwY MPog To ALaXELPLOTH

— Avaykn petapaonc npoc euduéc neptfaiiov NetDevOps:

Avadopa oe Data Models (YANG...), xprion koataAnAwv epyaleiwv dtaxeipiong Baoewv
dedopevwy (NoSQL, Elasticsearch Logstash Kibana — ELK...S)

* Ano epyoleia Command-Line Interface (CLI) = Application Programming Interfaces (API) o€
egumnpetnNtEG Linux

*  An6 SNMP/SMI > NETCONF/YANG

* Automation - Templates (Ansible...)

* Vendor Independence (Network Function Virtualization - NFV)

* Network Programmability (Network Operating Systems, Software Defined Networks - SDN)

*  Xprion aAyopiBuwv Mnyavikic Manong (Machine Learning) koL GUVEPYATIKWY TIOALTIKWY YLl
avTpeETwWIion KuBepvo-embeoswy (sharing attack datasets, cuvepyaloueva cuotipata
intrusion detection/mitigation pe meploplopol ¢ Adyw privacy...)

Tunornoinon dtapBpwonc e€omAlopol Kal Asttoupylwv pEow e€eldikevong data models




AIAXEIPIZTIKO MONTEAO ANA®DOPAZ FCAPS (ISO - 0OSl)

Fault Management (Alaxeipton BAaBwv)

Configuration Management (Awaxeiplon
AwapBpwaonc)

Accounting Management (Aoylotikn Alaxeiplon)
Performance Management (Awaxeipion Emidoocswv)

Security Management (Aloxeipton Aodpaleiog)



MAPAAOZIAKH APXITEKTONIKH AIAXEIPIZHZ SNMP
(Simple Network Management Protocol)
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