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OEMATIKEZ NEPIOXEZ AZPAAEIAZ

Network Security Thematic Areas
Eidn AtreiAwv Kal ETBEoewyv

[MpooTaaoia
— [MoAITIKEG

— ApxitektovikéC EAEyxou MpdoBaong (Authentication & Authorization
Infrastructures - AAl) & Ailaxeipiong Anuociwv KAeidiwyv (Public Key
Infrastructures - PKI)

— EpyaAcia (Access Control Lists — ACLs, Firewalls)

— 2uoTApara Evromopou EmBéocwy (Intrusion Detection Systems —
IDS) & AvwpaAiwv (Anomaly Detection Systems)

KputrTtoypagia
H oiyoupn n€6000C eCcac@AAlong VoG OIKTUOU:




AMNEIAEZ AZQAAEIAZ AIKTYQN
Network Security Threats

ATTOKTNON TTANPOYPOPIWV CUCTAHATOS & TEAIKWV XPNOTWV
— Port Scanning
— Fingerprinting
— YTTOKAOTI) KWOIKWYV, Phishing
Mn e€ouciodoTnuévn TTpooRaon
— NABoc¢ dapopPwaoelc (avoIKTA CUCTAMATA)
— ATIO un ecouaiodoTtnuéva onueia (TT.X. avoIXTd onueia aocupuaTng
TpooBacng)
EmiBtoeic Apvnong Ymnpeoiag
— Denial of Service (DoS), Distributed Denial of Service (DDoS) attacks
YTTOKAOTT KAl TTAPATTOINCN ETTIKOIVWVIWYV
— Packet sniffing
— "Man-in-the-Middle" attacks

KakofBouAo Aoyiopiko (malware)
— loi, Aoupclol itrTol (trojans)
— Autoparta 01adIdOuEVOI 10i (Worms)



YMNOKAOIH & NAPAMOIHZH AEAOMENQN

Eavesdropping & Data Falsification
« Packet sniffing

— Mrtropei va ouufei o€ diktua ye Hub, un ac@aAliouéva acupuaTa
QIKTUQ ) O€ TTEPITITWOEIC UTTEPPOPTWONG Tou MAC Table evog Switch
— KdaBe TAnpo@opia TTou KUKAOQPOPEI un KpUTITOYpapnuEVN Eival
O100£01un o€ AUTOV TTOU TTAPOKOAOUBEI
» Telnet passwords
» Web passwords

» OIKoVouIKQ Kal TTPOOWITIKA aTolxEia (T1.X. TTpoowTTika email, apiBuoi
ITIOTWTIKWVY KAPTWV K.ATT.)

 "Man-in-the-Middle" attacks

— Kartroiog ytropei va TTapePBANOEi o€ pia TTIKOIVWVIA Kal €iTE va
UTTOKAEWEI TO OTOIXEIO €iTE va "uTTOKPIBE" OTI €ival KATTOIOC TPITOG

POopPEQC
» ARP "poisoning"
» TCP "session hijacking"
» DNS "poisoning" — URL redirection
» YTTOKAOTT TTEPIEXOUEVOU KANTCEWV KIvNTNE ThAsQpwvia¢ GSM



YNOKAOIMH KAHZEQN KINHTHZ THAEPQNIAZ
Eavesdropping in GSM Mobile Telephony (1/4)
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YNOKAOIMH KAHZEQN KINHTHZ THAEPQNIAZ
Eavesdropping in GSM Mobile Telephony (2/4)
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YNMOKAOIMH KAHZEQN KINHTHZ THAEPQNIAZ
Eavesdropping in GSM Mobile Telephony (4/4)
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KAKOBOYAO AOTIZMIKO
malware

* Autépara Aiadidopevol loi (worms)

» EkueraAAevovral ouvnBwce ayvoia tou TEAIKOU xXpnartn f mpoBAnuara Aoyiouikou
(vulnerabilities) og Acitoupyik@ 2uaThuara i EQapuoyEC yia va ueradoBouv oro
Internet

» Aiadidovral o€ UTTOAOYIOTEC LE YEITOVIKES DleuBuvaelc IP kal 1o idlo mpoBAnua n
arro mpokaBopiouévn Aiota o1euBuvoEwv

» 2& OPIOUEVEC TTEPITTTWAEIC XPNTIUOTTOIOUVTAl TTAPATTAQVNTIKG unvouara e-mail
TTOU TTAPACUPOUV TO XPHNOTH OTO VA EKTEAETEI TUYKEKPIUEVES EVEQYEIEC OTOV
UTTOAOYIOTH TOU

» E@ooov xpnoiuorroinoouv 10iaitepa diadedouévo mpoLBAnua givar duvarov va
e€amAwbBouyv ue ueyaAn raxurnra o€ oAokAnpo ro Internet

« Aoupsiol ‘Irrtrol (frojans — executable rpoypauuara "og ammokpuywn'”)
» Exouv ouvhBwc¢ apyn ueTadoan, TTPOOKEIUEVOI OE EKTEAEDIUA TTPOYpPAuUATa
» 2UVN6Beic 1porrol diadoong: Eykaraoraon/sktéAean Aoyiouikou arro USB Flash,
OIKTUQKd ue e-mail attachments



DISTRIBUTED DENIAL OF SERVICE ATTACKS
DDoS Attacks

« Bots | Zombies: MoAuouévor (1T1.x. Méow worms r} Trojans) KouBor aro
Internet (urroAoyioTég - smart phones - sensors...) Tou EVEPYOTToIOUVTAl OE
OpIOUEVN XPOVIKN OTIyun oav bots r) zombie yadlikwv Embéoswv Apvnong
Ymnpeoiag (Distributed Denial of Service Attacks, DDoS)

» ApouoAoyeiral ueydAo¢ OyKo¢ Kivnong mmpog Eva Buua e atoxo tnv
KaraorrardAnaon rou eupous {wvng NG ouvoeonS Tou BUuarog N Twv mopwv
TOU (ETTEEEPYAQTTIKN 10X UG, UVNUN) WOTE va TTapeutTodileral n oTroia

ITAPEXOUEVN UTTNPEDIA
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2TATIZTIKEZ ENIOEZEQN DDoS

October 2024 DDoS Summary (1/3)
https://horizon.netscout.com/?atlas=summary

FREQUENCY

Attack Frequency:
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2TATIZTIKEZ ENIOEZEQN DDoS

October 2024 DDoS Summary (2/3)
https://horizon.netscout.com/?atlas=summary

SPEED

Peak Attack Speed:
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2TATIZTIKEZ ENIOGEZEQN DDoS
October 2024 DDoS Summary (3/3)
https://horizon.netscout.com/?atlas=summary

Top Source Countries: Top Destination Countries:

2k 9Tk 142k 223k 303k 501 G5k 13k 284k bGEk

Amacks  — e — Amacks  me— b
Sources(l) Destinations )

= United States 629,200 465% &S United States 239265 169%
M Germany 35470 246% = Brazil 104453 7T4%
= Metherlands 329340 X32% = South Korea 65779 47%
& United Kingdom 323058 X28% « Japan 65276 46%
i1 France 2917 4% == Poland 225043 39%
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EMIOEZH DDoS ZE NAPOXO YINHPEZIQN DNS

DDoS Attack otov mrapoxo DNS Dyn (21/10/2016)
https://en.wikipedia.org/wiki/DDoS attacks on Dyn

« Méyebocg kivnong: 1.2 Tbps atrd 0ekddeg ekatopuupla lookup requests
MEOW TOU TTapOXouU uttnpeoiwyv Domain Name System (DNS) Dyn

* [Ny Tn¢ emmiBeon¢ 100.000 trapaBiacuévec ouokeuég Internet of Things -
loT (Mirai loT Botnet https://blog.cloudflare.com/inside-mirai-the-
Infamous-iot-botnet-a-retrospective-analysis/)

« Aduvapia TTpooBaong hEyaAou apIOUoU XpNOTWV O€ ONUAVTIKEG
uTTNPEEOicC emixeipnocewyv: Amazon, CNN, Twitter, PayPal, Visa, GitHub,
Spotify, Netflix,...

13
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EIAH KPYINTOIMPA®IAZ KAEIAIOY
Key Encryption Methods

o 2uppeTpIKA (Id1TIKOU KAe1dIoU, Private Key Cryptography)

Xpnaon povadikou KAEIOIOU Kail arro Ta dUO Uépn

Kopurtrroypdenon e ouykekpiuévou unkous kouuaria keiuévou (block cipher) n ava bit
gg auvexn pon dsdouévwy (stream cipher)

AAyopiBuorl kputrroypagnoncs: DES, triple DES, RC2, RC4, RC5, IDEA, AES
[pryopn aAAa Exer mpoBAnuara ornv acealsia diavoung rou KAEIOIOU

Exer moAAamrAn xpnon: Encryption, authentication, non-repudiation

VVV VY

*  Mn Zuppetpiki (Anuoaoiou KAeidiou, Public Key Cryptography)
KaBe uépocg Exel 1I01WTIKO Kal Onuooio KAEIdI. Aiavéuel To TeEAcuTaio EAcUBepa
AAyopiBuorl kputrroypaenong: RSA, Diffie-Hellman

AAyopibuor karakeppariopou (hash functions) yia eéaywyn mepiAnyng pépoug n Tou
ouvoAou evo¢ unvuuarog. SHA & SHA-1, MD2, MD4, MD5
loxupa onueia:
» Acgv diavéuovral 10IWTIKA KAEIDIA — UOVO Ta dNUOTIA KAEIOIA
Aduvara onueia:
» Apyn atnv eKTéAEon

» Au@ioBnrnon eutrioToouvnS ota dNUOTIA KAEIOIA: 2UVIOTATAl ) EYKATAOTA0N APXWV
[Morormoinong (Certification Authorities, CA) kar opyavwuévwy utmodouwyv Anuoaciou
KAeidiou (Public Key Infrastructures, PKI)

» Exer moAAamAn xpnon: Encryption, authentication, non-repudiation

YV V. VVYY
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KPYMNTOIMPA®IA AHMOZIOY KAEIAIOY: EMNIZTEYTIKOTHTA
Public Key Encryption: Confidentiality

* O AmmooTtoAéacg A yvwpilel To Anpoéoio KAe1di tou MapaAftn M (11.X. pe
Wnoeiako MNMiototroinmikd atrd Certification Authority CA, self-signed n)
UTTOYPOUMEVO aTtrd 3N EutmioTn ovrotnta — Third Trusted Party TTP, ota
TTAaiola Ytrodoung Anuoaiou KAeidiou - Public Key Infrastructure PKI)

» Kopurrroypapnaon orov A: Me 1o Anpéoio KA&i1di rou
» Amokpurrroypdenaon orov I: Me 1o 101wTiké KA£10i Tou I1

AnooToAEacg A NapaAnnTng N
Anpooio I010TIKO
i KAs16i N
KA£101 I MeTadoon €101

l l

—@— - . — 0
AAyopi6uoc

AAyopiBuoc
MAvuua KpunToypapnuevo Kpunr. ApXIKO

Mnvupua Mnvupua Mnvupa
15




KPYMNTOIMPA®IA AHMOZIOY KAEIAIOY:
Sender Authentication / Non-Repudiation - Message Integrity

* O1 AtrooTtoAéacg A kai MNapaAnTrTng M katéxouv {euyn Anuoaiou & 101WTIKOU KAEIBI0U Kal £xouv
apoiBaia yvwaon Twv Anpociwv KAg1diwv & aAyopiOuwy KpuTrToypdenong - KATOKEPHATIOUOU

* O AmrooToAéac A trpooBétel Wnolakn YTroypaon (Digital Signature) oto uivuua Je
KPUTTTOYpAa®non HE 10 1D1WTIKG Tou KAEIDi TrepiAnwng (hash) Tou unvUpaTog TTOU TTPOKUTITEI JE
aAyopiBuo katakeppaTtiopou (hashing algorithm)

* O lNMapaAnmrtng M emBepaiwvel (authenticate) Tnv TautdTNTA TOU A, XWPIC duvaTtdTNTa ToUu A
apvnong TnG atmrooToAng (non-repudiation) & emPBERAIOVEI TNV PN AAAOIWON TOU UNVUUOTOG
(message integrity) ye paon Tnv oUyYKpPION:

> Wnoeiaknc Ymoypaenc, amokpurrroypapnuévne arov M ue 1o yvwoté Anudoio KAeidi tou A
> Néag mepiAnwng Tou An@Bévro¢ (N KPUTTTOypa@nUévou, clear text) kKupiwg unvouarog
rou onpioupyei o N ue Tov id10 yvwoTd aAyopibuo Karakepuariouou

AAyopiBuog ’

AnooToAéag A MapaAfnTng N <972KepHanopou

MepiAnyn o [ ]

Mrvuga  Mnvopatos  Alydpi8uoc MeTadoon SOYKpION
(Hash) Kpuniroypapiag

‘_.-_. ....................... .

e -
Alyopi6Log Digital

Karakepuarioyou I310TIKO _ Anuocio
(Hashing Algorithm) KAe1Bi A Signature Khers A |




YHOIAKA MIZTOMOIHTIKA X.509

Av ouvoOEeUOUV UTTOYPAPMEVO NAVUNA, BEBalwvouy Tn yvnoidTnta Tou Anpociou
KA&18100 Tou atrooToAéa (subject) katd uia Tpitn ‘EpmoTtn Ovréotnta TTP - Third
Trusted Party: Tnv Apxn NMototroinong, Certification Authority — CA

Mn Kputrroypa@nuéva lMedia Wneiakou MototroinTikou: NAnpo@opicg yia Tov
atrooToAéa (subject) unvuparog (1D, Public Key,...) kai Tng CA

Kputrroypagnuévo lNMedio: Wneiakn Ytroypaer MiototroinTtikou atmmd CA

H CA utroypa@el e 10 181wTikd KA£18i TNG. To Anuoéoio KA&1di TnG TTpETTEl va
gival yvwoTO 0TOUG TTAPAAATITECG (TT.X. EvOowpaTwuévo otov Web Browser) n
ATTOOEKTO AOYW OXEONG eutTiIoTOoUVNG (TT.X. O0€ TTEPITTTWOoEIC Self-Signed CA)

Av xpelaletal kal EAeyxog Tou Anpociou KA&i1di1ou 1ng CA, utropei va
atrooTEAAETAI Kal 2° (1} Kal 39, 4° ... TMOoTOoTToINTIKO) aTTO 1EPAPXIKA dopnpéveg CA

Certificate
Subject @q Certification
Identification l Authority’s
Information Frivate kKey
Subject
Public-Key | Message
Yalue Digest
iCertification =) Cenerate
authority ‘s digital
Mame sign ature,
Certification
Authority’s -
Cigital Signature

https://learn.microsoft.com/en-us/previous-versions/windows/it-pro/windows-2000- 17
server/cc962029(v=technet.10)?redirectedfrom=MSDN



https://learn.microsoft.com/en-us/previous-versions/windows/it-pro/windows-2000-server/cc962029(v=technet.10)?redirectedfrom=MSDN
https://learn.microsoft.com/en-us/previous-versions/windows/it-pro/windows-2000-server/cc962029(v=technet.10)?redirectedfrom=MSDN

YHOIAKH YNOIrPA®H

https://www.lifewire.com/thmb/fISEWeYy5GXUDRwBb780vGYY9GE=/6250x4688/filters:no upscale():
max bytes(150000):strip icc()/Digital Signature diagram-66547a944da441fbbdb48b18143eb80a.ipg

Signing Verification
S fash ™ | 101100110101 ——
— Hash
Data
Encrypt hash Digitally signed data
peiinonly AN

N

ﬂ 1101101110

||
N

Signature
ﬂ 111101101110
Garﬂﬂ I Signature Decrypt
= 4 Data using sigrer's
________ piblic kiy
. Hash
i . vﬂ
Attach
to data ?
101100110101 — 101100110101
Hash Hash

—_— If the hashes are equal, the signature is valid.
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https://www.lifewire.com/thmb/fl8EWeYy5GXUDRwBb78ovGYy9GE=/6250x4688/filters:no_upscale():max_bytes(150000):strip_icc()/Digital_Signature_diagram-66547a944da441fbbdb48b18143eb80a.jpg
https://www.lifewire.com/thmb/fl8EWeYy5GXUDRwBb78ovGYy9GE=/6250x4688/filters:no_upscale():max_bytes(150000):strip_icc()/Digital_Signature_diagram-66547a944da441fbbdb48b18143eb80a.jpg

MEIKTO ZYZTHMA AZQPAAOYZ NPOZBAZHZ
Access Control, Mixed Schema
SSL/TLS: Secure Sockets Layer/Transport Layer Security
« 1n®don: Handshaking
— O xpnrotng (User) U Aaupavel yvwon Tou Anpooiou KAgid1ou Tou e€uttnpetntr (Server) S
Me Wnolakd MototroinTikd atrd Certification Authority CA self-signed r} uttoypapuévo atro
3n¢ €utmoTn ovrotnTa — Third Trusted Party TTP, ota mTAgiola apxITekTovikig Public Key
Infrastructure PKI

— O U dnpioupyei Koivo Zuppetpiko KA€1di pe Tuxaio aAyopiOuo Kal TO KOIVOTTOIEI OTOV S
KpUuTTToypagpnuévo Je To Anupooio KA€idi tou S

o 2" ®ddon: Kputrtoypa@nuévog AidAoyog pe Koivo ZuppeTpikd KAe1di

— [priyopn CUPUETPIKN KPUTTTOYpa®ia e Secure Channel petagu S — U (TO ZUPPETPIKO
KA&10i 10xUEl uOVO YIa TO OUYKEKPIPMEVO SEession)

 NMAPATHPHZH:

— O U d¢ev atraiteital va €xel MoTtotroinTiké ue Anpoéoio KA&1di (wnelakr utroypaer), uévo o
S €xel MioTotroinon yéow TTP 1 self-signed (Server Based Authentication)

— Ta Tautotroinon — E¢ouoioddtnon tou U atrd tov S (Client & Server Based
Authentication) artraiteital yerddoaon armd 10 secure channel Tng Digital Identity Tou
Client (ouviBwc¢ User Name/Password i Client Certificates av utrdpxouv, EVOANOKTIKA
PIN yia tautotroinon pe e-mail p SMS o€ kivnto Tou U) = €Aeyxog oTov S o€ Baon
Aedopévwyv XpnoTtwv (pe TTpwTOKOANO LDAP - TCP yia epapuoyéc Web, Mail... i pe
TTPWTOKOANO RADIUS - UDP av yecoAafei Remote Access Server T1.X. yia TTpdoaon o€
uttnpecia DSL, WiFi roaming...) 19



EAEMXOZ NPOZBAZHZ XPHZTH
User Access Control,
Authentication & Authorization Infrastructure (AAl)
Single Sign-On (SSO), ldentity Providers (IdP)

Tautotroinon (Authentication) & E¢oucioddTtnon (Authorization) xpioTtn ME:

— Username, Password

— LDAP Server (Lightweight Directory Access Protocol)

— RADIUS (Remote Authentication Dial-In User Service)

— Active Directory (MS Windows)
O1 Ytrodouég Tautotroinong & E¢ouaiodotnong (AAI) emitpETTouv TTpOORacn
Single Sign-0On (SSO) o€ xprioTeg dIAdIKTUAKWY TTOPWYV KATAVEUNUEVWY O€
TTAPOXOUC JE apolfaia eUTTIoTOoUVN:

— Tautotroinon (Authentication) pia opd

— E€ouoiod6Tnon (Authorization) ¢exwpIoTA Pe KABE TTAPOXO
MeooAdaBnon MNapdxou TauTtoTtntag (Identity Provider - IdP) 11.x. Facebook,
Twitter, Google User Accounts yia

— E&ouoio0d6Tnon Single Sign-On o€ utTNpeoieg e OXETIKO security token cuvdpountr amd IdP o€
Service Providers 1Tou 10 eutmioTevovtal (11.X. OAuth — Open standard for Authorization, SAML -
Security Assertion Markup Language)

— EmBepaiwon loxupiopwv TautdtnTag (Identity Assertion) amé WAYF (Where Are You From)
servers HEow TTPWTOKOANOU SAML 1} atté LDAP servers ue moTotroinTika X509

2uvépyela IdP og opdoTtrovda oxuata AAIL (1r.x. US Internet2 Shibboleth,

. 20
GEANT eduGAIN)



NMPOZBAZH Single Sign-On (SSO) MEZQ SAML

SAML - Security Assertion Markup Language
https://en.wikipedia.org/wiki/Security Assertion Markup Lanquage

PoAol opi{opevol oto Trpotutto SAML (OASIS Standard):

»  Telikog xprnotng (Principal User, P)

* Tlapoxog Ymnpeoiwv (Service Provider, SP)
» T[lapoxog Tautotntag (Identity Provider, |dP)

SAML: Mnxaviouég EmBeBaiwong loxupiopwy TauTtotroinong & E€ouocioddtnong
(Authentication & Authorization Assertions) TeAikou Xprjotn (P) mrpog Napoxo
Ytnpeoiwv (SP) ue Tnv BonBcia MNapdxwyv Tautotntag (IdP)

Service Provider

AvTtaAAay pnvupdTwy SAML peTacu
P (User Agent), SP, IdP

Mnvuparta KwdIKoTToINUEVA O€
@opueG XML kal heTagopd
(ouvABWCG) pe TTPWTOKOANG HTTP &
SOAP (Simple Object Access
Protocol)

[a oiyoupid TTpooTOCia YE
TTPWTOKOAAa TLS kai XML encryption

I

T

Request target resource

(Discover the IdP)

Redirect to S50 Service

. Request Assertion Consumer Service

User Agent ‘

Request SSO Service

Identity Provider

]r

(Identify the user)

Respond with XHTML form

Redirect to target resource

Request target resource

Respond with requested resource
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https://en.wikipedia.org/wiki/Security_Assertion_Markup_Language

AZOAEIA NMPOZBAZHZ WEB (http) ZE NMAPOXOYZ

NMpwTtoékoAAa QUIC (Quick UDP Internet Connection)

[Mapadooiaka povteAa yia cuvdeoelsc Web (browser — server): HTTP/1, HTTP/2
TTAvVW a1ro TTapAdAAnAeg ouvdeoelig TCP
NEa yevid TTpwToKOAAwY HTTP/3: MNpwtokoAAa client — server QUIC travw atré UDP

» Apxikn €kdoon Google 2012: gQUIC
» Tutrotroinon IETF 2021: RFC 9000

Teivel va uttokataotioel To HTTP/2 yia uttnpeaieg streaming twv FAANG
(Facebook, Amazon, Apple, Netflix, Google)

Ymoompign: Chrome (Google), Edge (Microsoft), Firefox (Mozilla), Safari (Apple)...
Baoikni 18éa QUIC: Avri yia ouvdéoelic TLS/TCP tou HTTP/2, xpnoiuoTroigi
TTPWTOKOANG HTTP/3 pe ToAuTTAECia acuyxpovwy ocuvdéoewyv UDP, ye pnxaviououg
aoc@aAciag Tpooaong (Tuttou TLS) Kal CUPPETPIKY KPUTITOYPAPNOoN TTAKETWY
(payloads & Tunua twv QUIC headers) ammd akpo o€ AKpo

NMAcovekTApaTa atrd TLS/TCP: TaxuTtnTa, avioxr o€ aTTWAEIEC TTAKETWYV TwWV
TTapaAANAWY ouvdEéaewyv TCP, evioxuuEévn ao@AAEIQ TTEPIEXOMEVOU Kal EAEYXOC
oup@eopnong (congestion control) atmd akpo o€ Akpo, TTAPAKAPWN EVOIAUECWY
middle boxes, (HEpIKA) atroQuyn TTOE0EWV & UTTOKAOTTWV. ..

https://www.rfc-editor.org/rfc/rfc9000.html

.

Quic

https://blogs.keysight.com/blogs/tech/nwvs.en
try.htm!/2021/07/17/looking into quicpa-

pUtE.html
https://en.wikipedia.org/wiki/QUIC
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