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EMINEAO EAEINXOY - Control Plane (1/4) (srravaAnwn)

Karavourn KavaAiou & ApopoAdynon Circuit Switching

« 2nuarodooia Channel Associated Signaling - CAS (11.X. yn@IoKn
TNAe@wvia + uttnpeoieg call forwarding, caller ID...)

« 2nuatodoaia kolvou kavaAiou Common Channel Signaling - CCS,
avegapTtnTn atrd TNV OpopoAdynon TNG UTTO EAEYX0 KANONG

Wnoeiakn mpéoBaon Integrated Services Digital Network - ISDN

« ZuyxXpoviouog xpovikou tTAaiciou (TDM frame synchronization):
ETTavaAnWeIg Kade 125 yusec

* MoAutrA&dia kavaliwv B ouyxpovng petddoonc ewvrc (PCM @ 64
Kbps FDX) kan KavaAiou D onuarodoaciag (FDX) - ptropei va yetadidel
Kal aguyxpova TTakETa OEQOUEVWVY

« 2B+D, Basic Rate Interface (BRI) @ 144 Kbps FDX: 2B kavaAia PCM
@ 64 Kbps, 1D koivo kavaAl onuaTtodociac @ 16 Kbps

« 30B+D, Primary Rate Interface (PRI) @ 2 Mbps FDX: 30B kavaAia
PCM @ 64 Kbps, 1D koivé kavaAl onuartodociac @ 64 Kbps

NMpwtoékoAAo Signaling System 7 - SS7

* ‘EAeyxog dlacuvdeong TTapoxwyVv WYnNPIakNS TNAEQWVIaAG, TTEpIaywyn
Acsitoupylwyv euguouc OikTuou (Intelligent Networks) péow cexwploTwy
UTTOOIKTUWYV ONUATO00CIaG

« Common Channel Signaling — CCS Networks (11.X. 01€Bvig
TTEPIAYWYN — roaming KIvnTAGS TnAEpwviag GSM)



EMINEAO EAEIXOY - Control Plane (2/4) (sravaAnwn)

Znuarodoacia EAEyXou pETaywyng - SpopoAdynang - déousuong
TOPWV EVvowpatTwpéveg ot TrtakeETa TCP/IP oto data-plane

* 2nuaTtodoaia e pop@n TTEQIWV ETTIKEPAAIdWYV (TT.X. TTEdIA ETTIKEQAAIdWV
Ethernet, TCP/IP, MPLS) ota utro €Aeyxo TTaKETa OEQONEVWY (TUTTOU
associated in-band signaling)

* Autovopa TrakeTa uAotroinong TPWToKOAAwV (11.X. DNS, ARP, dpouoAdynong
IGP/BGP) diakivoupeva padi pe rakera 0edouEVWY (in- -band S|gnaI|ng)

» 2nuaTtodoaia yia video - voice conference over IP: ITU/T H323 (Multi-
Conference Unit, MCU), SIP (Session Initiation Protocol, IETF RFC 4579...)

Znuarodoagia yia Eugun NMpoypapparilopeva Aiktua Néag Meviag
(Software Defined Networking - SDN)

* '/EAEYXOC OUVUTTAPXOVTWY O€ KOIVEC DIKTUOKEG UTTOOOMEG (Substrate)
«ATTOPNOVWHEVWV» €IKOVIKWYVY DIKTUWV VPN ot emitreda 2 (VLAN), 3 (IP VPN) n
Kal 4 (epapuoyéc — mopTec TCP/UDP)

* 2NUATOdO0CIA - EAEYXOC - euPUia £Ew aTTO TO OiKTUO dlakivnong dedouévwy (out-
of-band signaling), 11.x. OpenFlow Controllers tTTpoypaupati{Oopeva ava
1I010KTATN (tenant) €IKOVIKOU OIKTUOU, £Cw ATTO TO OIKTUO OEQOMEVWYV OAAG JE
au@idpoun TTPOcRaon o€ TTONITIKEC OPONOAOYNONG EIKOVIKWY OIKTUWV

» Eugunc ApopoAdynon oe Aiktua Kopuou (Core, Carrier Networks, Content
Delivery Networks - CDN) ue podiaypageg emidoong (Traffic Englneermg -
TE) yia diaxwpIoud powv PETAEU UTTOOUVOAWYV (EUYWV TTNYWYV — TTPOOPIC WV
OI00UVOEONEVWY DIKTUWV

3



EMINEAO EAEIXOY - Control Plane (3/4) (srravaAnwn)
Euouing ApopoAdynon Powv Source - Destination
[Mapadoaiakr) ApopgoAdynon oTo Internet: Destination-based (11.x. BGP)

MpoypaupaTtiloueva Aiktua NEag Mevidg (Software Defined Networks - SDN):
Mapexouv duvaToTNTES dlaXwPIoHOU OPOUOACYNONG POWV TTAKETWY avVAAOYa UE
TNV apxIKn Toug TNy (Source Routing)

Eupung ApouoAoynon oe Aiktua Kopuou (Core, Carrier Networks, Content
Delivery Networks - CDN) pe mpodiaypa@ég emidoong (Traffic Englneerlng -
TE) ava porj HeTacu Ceuywv TTNywy — TTPOOoPICHWY (Source — Destination)

Ao MPLS-TE o€ aAyopiBuoug Source Routing & Segment Routing (SR):
— MPLS-TE - SR-MPLS
— IPv6 > SRv6

Segment Routing (RFC 8402)

— Ta makéTa yiag pong o€ pia reploxn SR
dpouoAoyouvTal o€ Ingress - Egress Tunnels ) &
kaTd priko¢ Segment Routing Paths 7 R2 RS .

— O1 dpopoloynTéc Ingress uttoAoyifouv gy 2l
OUVOAIKEG DIadPOPEC OTN TTEPIOXN Ingress
OUMBaTEC JE TTOAITIKEG £TTIOOONG KAl
ME BAon TIC DIKTUOKES KATAOTAOEIG A
OAWYV TWV KOMPBWV (Kal TwV EVOIAUECWV) |
TTOU QVAKOIVWVOVTal JEOW onuaTodoaiag R4 RS

Tutrou IGP/MPLS 1 BGP _ _ Segment Routing Domain
https://www.juniper.net/us/en/research-topics/what-is-segment-

routing.html#:~:text=Contact%20Us- 4
\What%20is%20segment%20routing%3F,headers%20at%20an%20ingress%20node

Segment Routing Path

L\ Ré
Egress

4 Segment 2 S, &
gegme™ “Bment 5



https://www.juniper.net/us/en/research-topics/what-is-segment-routing.html#:~:text=Contact%20Us-,What%20is%20segment%20routing%3F,headers%20at%20an%20ingress%20node
https://www.juniper.net/us/en/research-topics/what-is-segment-routing.html#:~:text=Contact%20Us-,What%20is%20segment%20routing%3F,headers%20at%20an%20ingress%20node
https://www.juniper.net/us/en/research-topics/what-is-segment-routing.html#:~:text=Contact%20Us-,What%20is%20segment%20routing%3F,headers%20at%20an%20ingress%20node

EMINEAO EAEIXOY - Control Plane (4/4) (sravaAnyn)

Eu@ueic Eupulwvikég Zeu&eig Backhauling Acuppatwy YTToSIKTUWY
NMpéoBaong (Radio Access Networks - RAN) 4/5G

Aggregation Site:

- Cell Sites

: Cellular J :

|
v, Cellular

https://www.CiSco. com/c/dam/en/us/solutlons/serwce- !
rovider/industry/telco/assets/pdf/backhaul-use-case.pdf



https://www.cisco.com/c/dam/en/us/solutions/service-provider/industry/telco/assets/pdf/backhaul-use-case.pdf
https://www.cisco.com/c/dam/en/us/solutions/service-provider/industry/telco/assets/pdf/backhaul-use-case.pdf

ENOIMNMOIHMENH APXITEKTONIKH Software-Defined Network

Programmable SDN Software Stack - Peterson et.al. Ch. 3 (SrTavaAnyn)
https://sdn.systemsapproach.org/arch.html

[cm;o' ][ Gontrol ][Contmll cinpt;nll SDN End-to-End Perspective
end-host/VM - virtual Switch (vS) -2
[ Network 05 ) transit Switches > vS - end-host/VM
Configuration & Control Software
wa .. [ N T w « Network OS (e.g. ONOS)
e ! *  Switch OS (e.g. Stratum)
;];W"Ch - ;]iw'“hos ;]Sf — E - Control App (e.g. Trellis)

End Host Trellis Control Apps
Software-Defined (SD) Fabric suite in
m....... distributed leaf-spine data-center topologies:
* VLANS & L2 bridging

* IPv4 & IPv6 routing

« DHCP L3 relay

« Dual-homing of Servers/Routers

* QinQ forwarding/termination

« MPLS-based pseudowires

ONOS Functionality
P Central P » Topology Management
Office vetro/core | » Configuration Management

Router .
Base | e Control of Switches 6
Stations



https://sdn.systemsapproach.org/arch.html
https://opennetworking.org/onos/
https://opennetworking.org/stratum/
https://opennetworking.org/reference-designs/trellis/

ENINEAO AIAXEIPIZHZ (srravaAnwn)

Management Plane

*  TNAETTIKOIVWVIOKEG UTTOOOMEG TTAPOXWYV OIKTUAKWY UTTNPECIWV: KAEIOTA
OIAXEIPIOTIKA OUCTHAMATA AVAAOYQ PE TOV TTPOUNOEUTH TAAETTIKOIVWVIAKOU
€COTTANIOOU KEVTPWY METAYWYNG, ECOTTAIONOU TTOAUTTAECiaC SDH KATT.

v Movtého OS/NE (Operation System / Network Element)

v' Alaxeipion oTrmikwy OIKTUwV DWDM (eTT€EKTOON KAEIOTWY proprietary cuoTnudTwyv
dlaxeipiong SDH, xprion scripts, Java - IMX, Web Services, Q3 - TL1 - Corba...)

v' Evotmroinuéva cuaTtiuata diaxeipiong TMN (Telecommunications Management
Network)

» Alaxeipion diktuwv TCP/IP (Internet — Intranet — Extranet) péow SNMP
v" SNMP transactions using UDP over IP, SMI Data Model, BER for MIB syntax

» Alaxeipion dIkTowv TCP/IP péow NETCONF

v YANG Data Model, rpwtékoAAa RPC over TCP/TCL, XML format, Datastore
CRUD (Create, Read, Update, Delete) operations

v" RESTCONF: https/REST Web API as a front-end to NETCONF RPCs

— AlaxeipioTiIKES AsiToupyiec OSI, CFAPS (uAotroinon o€ TAat@opua OS 3 NMS)
v Configuration (Alaxeipion AiapBpwaong)

Fault (Alaxeipion BAaBwv)

Accounting (AoyioTikr) Alaxeipion)

Performance (Aiaxeipion Atrédoong)

v
v
v
v Security (Alaxeipion Acogpaheiag)



2YNOWH EPIAAEIQN AIAXEIPIZHZ (sravaAnwn)

Network Management Tools

Diagnostics
— ICMP: ping, traceroute
— tcpdump, Wireshark (Ethereal)

net-snmp (NMS - Agent/MIB, SMI, BER yia UDP PDUSs)
— snmp-get

— snmp-walk

— snmp-trap

— snmp-set

NETCONF (NMS - YANG Core Modules, YANG, XML pe SSH n
TLS/SOAP/https)

Monitoring protocols & tools (per-flow statistics, sampling)
— Netflow

— sFlow

— Visualization tools (e.g. open source NTOP)

— MRTG (RRDtool)

Transmission (DWDM, SDH tools): CMIP, TMN, Proprietary
— TL1, Q3, Corba



OAOKAHPQMENA EPIAAEIA AIAXEIPIZHZ (srravaAnwn)

Integrated Management Tools

AuTopartoTtrolouv diadikaagieg dilauopewaong, Automatic Configuration
Templates: Ansible https://www.ansible.com/overview/it-automation (Open
Source, Linux - based...)

OpadoTroiouv Acitoupyiec FCAPS

Open Source
— Nagios — Service Monitoring http://www.nagios.org/
— OpenNMS — Network Monitoring
http://www.opennms.org/index.php/Main_Page

— Cluster Management
» Linux Heartbeat hitp://www.linux-ha.org/doc/users-guide/users-quide.html
« Ganglia http://ganglia.info/
« Big Data, Hadoop Clusters http://hadoop.apache.org/

Commercial
— HP Openview
— IBM Tivoli
— CiscoWorks....


https://www.ansible.com/overview/it-automation
http://www.nagios.org/
http://www.opennms.org/index.php/Main_Page
http://www.linux-ha.org/doc/users-guide/users-guide.html
http://ganglia.info/
http://hadoop.apache.org/

EIKONIKA IAIQTIKA AIKTYA (smravaAnwn)
Virtual Private Networks — VPNs

Femaote | roaming users

https://en.wikipedia.org/wiki/Virtual private network

Me Ta VPNS XpriOTEG KOIVWV KATAVEUNMEVWY TTOPWYV dNUIOUPYOUV IBIWTIKES UTTOOONEG Overlay

Networks ) etaipika diktua Intranet/Extranet 1mavw amé dnpooia dikTua OTTWG TO Internet f

dikTUO pakpdg amrootdocwg (Wide Area Network — WAN) evog ISP apyxitektovikng IP/MPLS )

Enterprise Local Area Networks - LANs & Data Centers pg TTOAOTTAEG AUTOVOUEG KOIVOTNTEG

XpnoTwyv, diacpalilovtag:

* Atropdvwon atrd AAAEC KOIVOTNTEG TT.X. MEOW eVOUAAKwONG TTAKETWY Tou VPN (padi pe Toug
1I01WTIKOUC headers) o€ TakETa cUPBATA pe TTPWTOKOAAA Anpoaiou AiIKTuou (tunneling)

« Alaxeipion dIKTUOKWYV TTOpwV & UTTnNpeciwyv ava VPN:
o EmékTaon tmrediou dieuBuvoewy VLAN tags n IP o€ aTToOPakpuopéveS vnoideg evog VPN
o ApoPoAdynon UE TTEPIOPIOUOUG aoPaAgiag Kal dlaPoIpacuou gopTiou — traffic engineering

o AoCQaARG HETAdOON KAl oNUATOd0C0Ia OTTWG 0€ AUOTNPA EAEYXOUEVO TOTTIKO OikTUO (LAN) 10


https://en.wikipedia.org/wiki/Virtual_private_network

Anonymity Network - The Onion Router (Tor)
https://2019.www.torproject.org/about/overview.html.en
http://fossbytes.com/everything-tor-tor-tor-works/

Tor Project: Aekaetia 1990, kpaTikr} xpnuatoddtnon HIA (Naval Research Laboratory — NRL)

ATtraiteital €101KOGG browser otov Tor client

Baoiletal o€ utrepkeipevo (overlay) diktuo eBelovTikwy Tor relays (>7000) ouvdeuévwy o€
public Internet routers pe dIAOPONES TTOU CUPPATITOVTAI ATTO AVECAPTNTES KPUTTTOYPAPNUEVEG
OUVOEDEIG

Movotrdria (e2e routes) dnuioupyouvTal atrd cuppaPr) ouvOECEWV PETALU Twv Tor relays

O browser Tou xpriotn avoiyel Encrypted TLS session atrd Tov Tor client otov Entry Node
onuIoupywvTag Session Key 1

To session emekrteivetal o Middle Node pe Node-to-Node Key pe dnuioupyia Session Key 2
O Exit Node avoiyel session ue Tov Server kal peooAaBei yia Session Key 3 pe Tov Tor client
Xwpic va yvwpilel 1o IP Tou xpriotn (anonymity) kal Ta Middle Nodes oT10 HovOoTTaTI

H avraAAayr) data petacu user browser kai server mepva atmmd d1ad0XIKA CTPWHATA
KpUTITOypdgnong (€€’ ou kal onion router)

Entry guard  _ Encrypted by Tor

— = ==« Not encrypted by Tor
a—

Torclient £ == 1 .. =
(’J oy

~4  network ) Destination
1\

Middle r;-lay\ %

Exit felay
11


https://2019.www.torproject.org/about/overview.html.en
http://fossbytes.com/everything-tor-tor-tor-works/

The Deep & Dark Web

Deep Web: Sites un avoikTA¢ Tpdoaonc (not indexed by search engines,

1.X. Google) https://en.wikipedia.org/wiki/Deep_web
Dark Web: YTtroouvoAo Tou Deep Web ue trpooTtacia avwvupiag sites &
users 1r.X. Méow Tor https://en.wikipedia.org/wiki/Dark web

R3 —p Blog

RS

usCyberlLabs.com hidden service diagram

* Onion Service Protocol (hidden services over a Tor overlay)
https://2019.www.torproject.org/docs/onion-services 12
[2019/4/24/the-dark-web-everything-you-need-to-know



https://en.wikipedia.org/wiki/Deep_web
https://en.wikipedia.org/wiki/Dark_web
https://2019.www.torproject.org/docs/onion-services
https://medium.jkala.sh/blog/2019/4/24/the-dark-web-everything-you-need-to-know

E=EAI=H KINHTHZ THAE®QNIAZ
GSM (2G, 1988) - UMTS (3G, 2000) - LTE (4G, 2010)

* Voice Signals Only
* Analogue Cellular Phones
* NMT, AMPS

* Voice & Data Signals
* Digital Fidelity Cellular Phones
* GSM, CDMA, TDMA

¢ Enhance 2G
¢ Higher Data Rates
* GPRS, EDGE

* Voice, Data & Video Signals MSC PSTN
* Video Telephony [ Internet Surfing
* 3G, W-CDMA, UMTS

* Enhanced 3G [ Interoperability Protocol MSC MObIIe SWItChlng Center (KéVTpO
. Hég*;dspsfdli‘w-based Metaywync Kivntic TnAepwviag)

* 4G, Mobile
B s as covrivhy: Db/ iww ralachtimina com PSTN: Public Switched Telephone Network
(Anudaoio ThAe@wviko AikTuo)

13



ENOMOIHMENH APXITEKTONIKH IMS

(IP Multimedia Subsystem)
Atrown ™G ITU-T & TnAsmkoivwviakwyv Mapéxwyv (TELCO
Operators) yia Converged Networking

Media Sepver i_ -_——- iApplication Server
’

Internet
7 ~

SIP phone

’ﬁ
-
-

| » _-=""Hss \
@ aw PS ‘
_>A I

UE A GGSN%,
=2 Gm IM ’ | PSTN
Signaling = = - | _|I§Uf

pry

CPE

CPE: Customer - Premises Equipment
CSCEF: Call Session Control Function
GGSN: Gateway GPRS Support Node
HSS: Home Subscriber Server

IMS: IP Multimedia Subsystem
IMS-MGW: IMS-Media Gateway
ISUP: ISDN (Integrated Services Digital Network) User Part
MGCF: Media Gateway Control Function

MRF: Media Resource Function

P-CSCF: Proxy - Call Session Support Function

PS: Packet Switching domain

PSTN: Public Switched Telephone Network

SIP: Session Initiation Protocol

SGSN: Serving GPRS Support Node

UE: User Equipment

SIP

14
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Cellular
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. Cellular

H 5" TENIA KINHTQN EMIKOINQNIQN
5G ZuykAion Emkoivwviwv: Fixed-mobile Convergence (FMC)
Evotroinuévo Internet tou 2020++

MPLS Core
J L [ Aggregation Site:
i = = i
' | | L '-:"I — EWPN-SR !
e ' S
Segment
Routing
[ CRAN
= |
17 EVPN-SR
o o -
—1 —] 1
—T —] C -1

Cell Sites

Mpodiaypapég 3GPP
(3'Y Generation Partnership Project)
https://www.3gpp.org/technologies/5g-system-overview

Radlo Access Fronthaul Network (RAN)
Hand-held Devices, I/A & Streaming Video

* Antennas (Microcells, Metro Cells, MIMO, Drones)

» Cell antennas - Edge Servers

* Low-Band: 600-850 MHz (30-250 Mbps)

+ Mid-Band: 2.5-3.7 GHz (100-900 Mpbs)

* High-Band: 25-39 GHz (> 1 Gbps)

Backhaul Network

» Edge Servers - Aggregation Site

* Microwave, VDSL, GPON, p2p Fibers...

* GPRS Tunneling (GTP), MPLS TE...

+ Segment Routing - eVPN

Core Network

» Aggregation Site > CDNs, Data Centers...

* MPLS Label Distribution Protocols (LDP), RSVP TE...

Air Latency

* Goal: 1 -4 msec (Edge Servers diTTAa o€ KePAieQ)

s 2nUepPIVEG emBOOEIG: 20-30 msec

E<papuovas

« Enhanced Mobile Broadband, eMBB (Smart Cellphones 4G - 5G, 800-1400 Euros/Zuokeun)

+ Ultra-Reliable Low-Latency Communications, URLLC (Factory Automation - Industry 4.0,
Robotics, Transport Security - Autonomous Vehicles, TnAgiatpikn...) 15

» Massive Machine-Type Communication, mMTC (Madikog Ap. Tepuatikwy - Sensor Networks, loT)



https://www.3gpp.org/technologies/5g-system-overview
https://5g-ppp.eu/white-papers/
https://www.cisco.com/c/dam/en/us/solutions/service-provider/industry/telco/assets/pdf/backhaul-use-case.pdf
https://www.cisco.com/c/dam/en/us/solutions/service-provider/industry/telco/assets/pdf/backhaul-use-case.pdf

SENSOR NETWORKS, loT - Internet of ThlngS SMART CITIES

e-Texvoloyisg

& REGIONS

* AOBjIEG Yooy

e-TIAnpopopnoy igmﬁﬁizﬂzﬁm e-Kevor 0‘|.11.C[
gp"‘?r{n‘?\qug Onfne uvaﬁt §r]vzcov
E)lgrll]}:ﬁwpuag I]PLD'[I]'[ [raty nP LDVT o
su\ovicn] 1) (LT
Hpo[}O\l] EUPU(mvum dixtvo moAng meﬂplﬂlﬂ'm(])ﬁlm
:g gr] rx;pu:xr] -3A Omteg {veg, 3G, Wildax, WiFi, <DSL BZBYDP =04 ~ s 5 SmartSantander Node
:%mgzv‘fanon P‘aﬁmv 51'11—'11 XELEELW T4 ':I. : 4
P e-Maxvpépvaon P H Eugunig MNoAn Santander, B.A. lotravia
er =0 Bol re 7 7 H
A’jﬁmjn o Aiktua MpoéoBaong pe 12.000 AioBntipeg (Wireless
) ) - i Sensors)
Euqueig lMNoéAeig: Yrodopég & Epapuoyég Kataveunuéveg E@apuoyég oe YtrohoyioTikd Négn (Clouds)
Tsarchopoulos, P. (2006) Evaluating Scenarios for Digital Cities http://www.smartsantander.eu/

H gmoyxn Tou A1adikTuou Tou MéAAovTog (Future Internet) £éxel SeKivijoel:

« OmrTika & Acuppata Aiktua Koppou o Taykoouia KAipaka, Content Delivery
Networks (CDN)

* AoUpuara Aiktua MNMpdéoBaong AioBntApwyv (Wireless Sensor Networks), 35
dloeKaTOPMUpPIa TEAIKOI KOUPBOI (ekTipnon yia 2020+)

* 2ZUYKAIon AIKTUOaKWYV TeXxvoAoyiwv: EupulwVvikEG OTITIKEC & DOPUYOPIKES CEULEIC,
aoupuata diktua (GPRS, GSM, LTE, 5G Radio Access Network - RAN), Totrika dikTua
Ethernet & WiFi, emmikoivwvieg piIkpng epBEAcIag Bluetooth, IR, RFID...

» TexvoAoyieg AcUpuatwy AIKTUWV AlIocONTApWYVY XaunAng 1Ioxuog & k6oToug (Zighee,
Bluetooth, SigFox, LoRa, NB-1oT / Narrow Band Internet of Things)

* Mpoéopaon oe Eikovikd YtroAoyioTika MepiBdaAAovra, private — public clouds
EUQUEIC WNOIOKES EQAPUOYEC, UTTNPETIEC triple play, autéparn odrynon, Industry 4.0

« Smart Data, Control & Management Plane, Network Softwarization, Segment
Routing (SR-MPLS, SRv6), Programmable Data Planes (P4, XDP), Machine Learning

O1 4 peyaAuTtepol
KOTOOKEUOOTEG
TNAETTIKOIVWVIOKOU
eSoTAIoOU

NInr SVA

CISCO. Jawe

\

ERICSSON Z NOKIA
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http://www.smartsantander.eu/

OAOKAHPQMENEZ EYQ®YEIZ YNOAOMEZ & YINHPEZIEZ

Converged Programmmable Communication Infrastructures & Services

Y1npeoicg Triple-Play (Internet, Voice, Video) TTavw o€ evotroinuéva
OikTua IP

IP Multimedia System (IMS): 2x£d10 2uykAnong Tng 3G.IP (forum
KOTOOKEUAOTWYV KIVNTAG ThAEQwviag, petemeita 3GPP) amro 1o 1999 mou
u100etBnke atrd 1Ic TELCO (PNO, Public Network Operators) kai Tnv ITU-
T (International Telecommunication Union)

To pEANov Twv Evotroinuévwy Emmkoivwviwy: H onuepivr) amoywn tng
Fixed-mobile Convergence pe Tnv ApXITEKTOVIKE 51 M'evidg (5G) kal 10
eTTEPXOMEVO TOOUVAUI TwV Sensor Networks =2 Internet of Things (loT)

AuTopaTOTTOINGN OIAUOPPWAONG, EAEYXOU KAl OIOXEIPIONG UTTOOOUWY KAl
UTTNPECIWYV O€ EUPUEG, TTPOYPaUaTICopEvo (software-defined) kal
AZOAAEZ oikoouoTnua he eyyunoeig (;) dlac@aiions TTPOCWITTIKWV
OedOMEVWY - privacy

Alaouvdeon ZnuaTtodoaiag - EmTédwyv EAEyXou o€ OMOOTTOVOIAKO
TMEPIBAAAOV TTOAAATTAWY SIAXEIPICTIKWYV TTEPIOXWV (;;;)

Stitching of CONTROL PLANE PROTOCOLS across
Autonomous Domains (Multi-domain Signaling Protocols)

ONLY TWO SUCCESS STORIES
« SS7 (International Telephony) 17
« BGP (Global Internet)
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