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2YNOWH EPIAAEIQN AIAXEIPIZHZ

Diagnhostics
— 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



ENOIMOIHMENH NAATO®OPMA AIAXEIPIZHZ
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OAOKAHPQMENA EPIAAEIA AIAXEIPIZHZ

* AUTOMOTOTTOIOUV OIOOIKATIEC
e OpadoTTolouV AEITOUPYIEG

* Open Source
— Nagios — Service Monitoring http://www.nagios.org/

— OpenNMS — Network Monitoring
http://www.opennms.org/index.php/Main Page

— Cluster Management

* Linux Heartbeat http://www.linux-ha.ora/doc/users-quide/users-
quide.html

« Ganglia http://ganglia.info/
» Big Data, Hadoop Clusters http://hadoop.apache.org/

« Commercial
— HP Openview
— IBM Tivoli
— CiscoWorks....
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WEB INTERFACE

EPIAAEIA AIAXEIPIZHZ AIKTYQN
THAEMATIKHZ

NAGIOS MRTG
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NETWORK MANAGEMENT PROTOCOLS
(ICMP, SNMP, Q3, TL1, Remote Access - SSH)

o o QL

Router Switch Printer

check_ping check_ftp
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NAGIOS PLUGINS

Plugin Return Code Service State Host State
0 OK UP
UP or
1 WARNING DOWN/UNREACHABLE
CRITICAL DOWN/UNREACHABLE
UNKNOWN DOWN/UNREACHABLE

RETURN CODE | TEXT OUTPUT |
OPTIONAL PERFDATA | LONG TEXT LINE ... | PERFDATA ...

O | PING OK - Packet loss = 0%, RTA=0.15ms
O | DISK OK - free space: / 3326 MB (56%); | /=2643MB;5948;5958;0;5968



NMNAPAAEIIMATA NAGIOS PLUGINS

neck http
neck_snmp

neck _icmp
neck_ntp

neck ifoperstatus
neck_mrtg

O O O O O O

check ssh
check_Iifstatus
check ntp _time

C
C
C

nec
nec

nec

K_Imap
K_ups

K_ftp

check ping -H <host> -w <wrta>,<wpl>% -c

<crta>,<cpl>%



EZEAI=ZH KINHTHZ THAE®QNIAZ
Wnelakég MNeviég GSM (2G, 1988) - UMTS (3G, 2000) - LTE (4G, 2010)
(eravaAnyn)

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

1G
: * Voice & Data Signals
2 G * Digital Fidelity Cellular Phones
2.5G
3G
4G

* GSM, CDMA, TDMA

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

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

E‘ ! Image Courtesy. http www.rajeshtimane.com

* Enhanced 3G/ Interoperability Protocol
* High Speed & IP-based
* 4G, Mobile IP

MSC PSTN

MSC: Mobile Switching Center (KévTtpo
Metaywyng Kivntrig ThAspwviag)

PSTN: Public Switched Telephone Network
(Anudaoio TnAe@wviko AikTuo)



ENOMOIHMENH APXITEKTONIKH IMS

(IP Multimedia Subsystem)
Atroyn ™n¢ ITU-T & TnAsmkoivwviakwy Mapéxwv (TELCO
Operators) yia Converged Networking (smavaAnyn)

| »
@ av
'A
UE A
SGSN
— — - Signaling

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
MGCEF: 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

Media Server

4
Internet

iA_pplication Server

SIP phone



H 5" FENIA KINHTQN EMIKOINQNIQN

To Evotroinpévo Internet tou MéAAovtog (2020)
(eravaAnyn)

5G Backhaul, Fronthaul network
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2YIT'KAHZH ENMIKOINQNIQN
(sravaAnyn)

Ytnpeoieg Triple-Play (Internet, Voice, Video) Tdvw o€ evoTtroinuéva
diktua IP

IP Multimedia System (IMS): 2x£010 2uykAnong Tng 3G.IP (forum
KOTOOKEUOOTWYV KIVNTAG TNAeQwviag, petemeita 3GPP) atro 1o 1999 mou
ui00etOnke atrd 1Ic TELCO (PNO, Public Network Operators) kal Tnv 1TU-
T (International Telecommunication Union)

To péEANovV Twv Evotroinuévwy Emmkoivwviwy: H onuepivr) atmoywn tng
Fixed-Mobile Convergence pe Tnv ApXITEKTOVIKA 5" MNevidg (5G) kail To
avapevopevo Toouvaul Twy Sensor Networks =2 Internet of Things (loT)

Alaouvdeon ZnuaTtodoaiag - EmTédwyv EAEyXou o€ ONOOTTOVOIAKO
TEPIBAAAOV TTOAAATTAWY SIAXEIPICTIKWY TTEPIOXWV;

ANO TIZ NOAAEZ NPOTAZEIZ IN'A AIAZYNAEZH ZHMATOAOZIAZ
ENINEAQN EAEMXOY MNOAAAINAQN AYTONOMQN AIKTYQN (Multi-
domain Control Protocols) Ol MONEZ NOY EXOYN NETYXEI MEXPI
ZHMEPA (Success Stories) EINAI AYO:

SS7 (51E0vi¢ TnAsQWViQ)
BGP (Internet)




Ol NATPIAPXEZ TOY Internet

Paul Baran (1926 —2011): Aiktua YTtroAoyiotwy, Metaywyn MNMakétou
https://en.wikipedia.org/wiki/Paul Baran

Leonard Kleinrock (1934): Aiktua YtroAhoyioTtwyv, MeTaywyn
MNakétou https://en.wikipedia.org/wiki/Leonard Kleinrock

Larry Roberts (1937): Aiktua YtroAoyiotwy, Metaywyn MNMakétou,
ARPAnNet https://en.wikipedia.org/wiki/Lawrence Roberts (scientist)

Bob Kahn (1938): Metaywyn MNakétou, ARPAnNet, NpwTtokoAAa TCP/IP
https://en.wikipedia.org/wiki/Bob Kahn

Vint Cerf (1943): INpwtokoAAa TCP/IP, Naykoouiotroinon Tou
Internet
https://en.wikipedia.org/wiki/Vint Cerf

Bob Metcalfe (1946): Tomkd Aiktua Ethernet
https://en.wikipedia.org/wiki/Robert Metcalfe

Tim Berners-Lee (1955): NMpwTtokoAAa HTTP, WWW
https://en.wikipedia.org/wiki/Tim Berners-Lee

H Néa MNevia tng EEamAwong Tou Internet

L' Steve Jobs (1955 -2011): Apple
7‘ https://en.wikipedia.org/wiki/Steve Jobs
!

Bill Gates (1973): Microsoft
https://en.wikipedia.org/wiki/Bill Gates

Mark Zuckerberg (1984): Facebook

Larry Page (1973): Google
https://en.wikipedia.org/wiki/Mark_Zuckerberg [l

https://en.wikipedia.org/wiki/Larry Page
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SENSOR NETWORKS, loT - Internet of Things, SMART CITIES
& REGIONS
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H Eugpunig MNMo6An Santander, B.A. loTtravia
Aiktua MpdéoBaong pe 12.000 AioBnTApeS (Wireless

+fmnpen i B1o fkna g
* Arayslplon mTnpdToy
*e-Anoxpartia

Sensors)
Euueig MNoAcig: YTodopég & E@apuoyég Kataveunuéveg E@apuoyéc oe YmohoyioTiké Négn (Clouds)
Tsarchopoulos, P. (2006) Evaluating Scenarios for Digital Cities http://www.smartsantander.eu/

H gmoyxn Tou A1adikToou Tou MéAAovTog (Future Internet) £éxel §eKivijoel:

+  Ommkd & Aouppara Aiktua KoppoU o€ Taykoopia KAipaka (e€AiIgn Tou O1 4 peyoaAUTEPOI
Internet) KATOOKEUOOTEG

* Aogupparta Aiktua NMpéoBaong AicdntRpwyv (Wireless Sensor Networks), TNAETTIKOIVWVIAKOU
35 dioekaTtoupUpla TEAIKOI KOJBoI (TTPSBAEWN yia To 2020) £EOTTAIOHOU

*  ZUykAion AikTuakwv TexvoAoyiwv: EupulwVviKEG OTITIKEG & OOPUPOPIKEG
Ceuceig, aoupparta diktua (GPRS, GSM, LTE), Tommkd dikTua Ethernet & ol | N I I s%
WiFi, emmkoivwvieg PIkKpg epPéAciag Bluetooth, IR, RFID... cISCO v W

* Néeg Texvoloyieg AoUppatwyv AIKTOWV AioOnThpwv XaunAig iIoxuog & HUAWEI

kKOoTOUG (Zigbee, Bluetooth, SigFox, LoRa, NB-1oT / Narrow Band Internet
of Things) ERICSSON £ NOKIA

* [péoBaon ot Eikovikd YTroAoyioTikd MepiBdaAAovTa, private — public -
clouds eupuwy YNPIOKWY EQapUOYWV Kal UTTNPECIWV triple play
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