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The art of war teaches us to rely not on the
likelihood of the enemy's not coming, but
on our own readiness to receive him; not
on the chance of his not attacking, but
rather on the fact that we have made our

position unassailable.
—The Art of War, Sun Tzu
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AAyOpIBuolI KpuTttToypagpnaong

— 2ZUMMETPIKOI

— ACUJMETPOI

— 2uvaptnoeic Karakepuariopou (hash functions)
AuoiBaia Eutmiotoouvn (Mutual Trust)
Ac@aAcia AIKTUWV

Ao@aAgia YTToAoyioTwv



Standards Organizations

National Institute of Standards &
Technology (NIST)

Internet Society (ISOC)

International Telecommunication Union
Telecommunication Standardization
Sector (ITU-T)

International Organization for
Standardization (ISQO)



Elcaywyn

* The combination of space, time, and
strength that must be considered as the
basic elements of this theory of defense
makes this a fairly complicated matter.
Consequently, it is not easy to find a fixed
point of departure..

— On War, Carl Von Clausewitz




Aoc@aAeia YTToOAOYIOTWYV

H TTpoaTaagia TTapEXETAl O€ £va TTANPOPOPIAKO
oUOTNUA, TTPOKEINEVOU VA ETTITEUXOOUV Ol OTOXO!I:

1. EpmioTteutikéTnTa (Confidentiality)

a. EymoTteutikotTnTa dedopévwy (Data Confidentiality)
B. [diwTtikoTnTa (Privacy)
2. Akgpaiotnrta (Integrity)
a. Akgpaiotnta Agdopévwy (Data Integrity)
B. AkepaidtnTa ZuoTruatoc (System Integrity)
3. Ala@soipornra (availability) Twv Tépwv TOU
TTANPoPopIaKkoU cuaTAUATOC (UAIKO, AOYIOUIKO,
firmware, dedopéva, Kal TNAETTIKOIVWVIEC)



Baoikég ‘Evvolec Aa@aAsiac

and
services

\ Availability




EtTitreda ETTITTTWOEWYV

 MtTopoupue va opicoupe 3 €TTITTEDQ
EMTITWOEWYV ATTO TUXOV TTapaBiaon Tng
A0PAAEIOC

— XaunAo (diatnpeital n IKavoTnTa va
ETTITEAOUVTAI Ol BACIKEC AEITOUPYIEC TOU
OpYyQaVvIOUOU)

— M&go (onuavTikn uttoauion TS IKAVOTNTAC
TOU OPYQVIOUOU VA PEPEI OE TTEPAC TNV
QTTOOTOAN TOU)

— YWnAO (atmwAgia TnG IKavoTnTag Tou
OPYQVIOUOU VA PEPEI OE TTEPAC TNV ATTOCTOAN
TOU)




[Tapadeiypara ATTaITNOEWV
ACQAAEIOC

« EpmoTteutikoTnta (confidentiality) — Ba@uoi
uadnNTwv

« Akgpaiotnta (Integrity) — TTANpopopiEC
Qo0evoUC

« AlaQeoiyornta (availability) — uttnpecia
TMOTOTTIOINONG AUBEVTIVOTNTAC



[TpokANnoeIc AoPaAElag
YTroAoyiotwy (1/2)

1. Agv gival atTAn
2. [Npétrel va AapBavel uttown TIC TIIOAVEC ATTEINEC

3. O1 d1adIKagieC gival ouXVA PAIVOUEVIKA
TTaPAdOEEC

4. XpNOIYOTTOIOUVTAIl QAYOPIOUOI KAl MUCTIKEC
TTANPOPOPIEC

5. MpETTel va atro@acioouue TTou Ba avatrtuxbouyv
Ol JNXavIiouoi ag@AAEeIag



[TpokANnoeIc AoPaAElag
YTToAoyioTwy (2/2)

6. Elval yia TTveuuaTikh paxn avaueoa oTov
EMTIOEPEVO Kal TOV DIAXEIPIOTN ATPAAEIOC

7. TO WPEAN TNG ATPAAEING OEV YIVOVTAI EUKOAQ
QVTIANTITA, JEXPI KATTOIO POPA VA ATTOTUXEIL.

8. ATTauTei O1apKN TTapakoAoubnon

9.2uxva n aceaA&ia ¢nTeiTal va eykaTaoTabel o€ eva
oUOoTNMA, €K TWV UCTEPWV.

10.KaBio1d Tn Xpron Tou OUCTNMATOC OUCKOAOTEPN.



APXITEKTOVIK ACQAAEIac yia TO
OS|

o |TU-T X.800 “ApxitekTovikr) ACQAAEIag yia 1O
ON] K

* Opilel Eva ouoTNUATIKO TPOTTO YIA TOV OPIOHO KAl
TNV TTAPOXN ATTAITATEWV ACPAAEIAC

* [1a pag, TTApEXEl MIa XPNOIUN ETTICKOTTION TWV
OepdTWYV TTOU Ba PEAETIIOOUNE




[TTux€Ec TNC Aa@PaA&iac

e QewpPOUNE 3 TTITUXEC TNC AOPAAEIAC
TTANPOPOPIWV:
— EmBLoeic aoc@aAsiag
— Mnxaviopoi Ao@QaAgiag
— YTrnpeoieg aoc@aA&iag (XpnOIMOTTOIOUV TOUG
MNXAVIOHOUG)
e 2NMUEIWOTE TOUC OPOUC:
— AmreiAn (threat) — a evdexopevn trapafiaon Tng
ATPAAEIQG

— EmiGeon (attack) — pia TIpo0f0AN TNG AGPAAEING TOU
OUCTAUATOG, HIa EOKEUUEVN TTPOCTTADEIQ ATTOPUYNG
TWV UTTNPECIWV ACPAAEIAC



[TaOnTIKEC ETNIBEOEIC

(QTTOKAAUWN TTEPIEXOMEVOU UNVUNATOC)

Darth read contents of
message from Bob
to Alice

Internet or
other comms facility




EvepynTikEC ETTIBEOEIC

(masquerade, eTTavaAnyn, TPOTTOTTOINCN NNVUNATWY, DOS)

Darth Capture message from
Bob to Alice; later
replay message to Alice

Internet or
other comms facility




YTTnpeoie¢ ACQAAEIQC

— Aucavouv TNV ac@AA&ia 0EQONEVWY TWV CUOTAHMATWY
ETECEPYQOIAC KAl TNC METAdOONC TTANPOPOPIWY OF
Evav opyaviauo.

— ATTOOKOTTOUV OTNV QVTIMETWTTION ETTIOE0EWV
AgPAAEIQC

— XPNOIJOTTOIoUV £vav N TTEPICOOTEPOUC NNXAVIOUOUC
AgPAAEIOC

— 2UXVQA avTIKaBioTouV AEITOUPYIEC TTOU KAVOVIKA Eival
TTPOCAPTNUEVEC OE QUOIKA KEIMEVA.

* TQ OTTOIA, YIA TTAPADEIYUA, E£XOUV UTTOYPAPES, NUEPOUNVIEC,
xpeiaovral TrpooTagia atd atrokaAuyn, aAAoiwaon, 1

KATaaTpOo®n Kal Xpeialovral ETTIKUPWON, Kataypagn n
adelodoTnon.



Y1rnpeaieC AQPAAEIQC
(Security Services)
. X.800:

“MIa UTTNPECIA TTOU TTAPEXETAI ATTO EVA TTPWTOKOAAO
KQATTOIOU ETTITTEQOU ETTIKOIVWVOUVTWY CUCTNHATWY KAl
eCao@aAilel TNV ATTAPAITATN AOPAAEIA TWV
OUCTNMNATWY Kal TNG METAPOPAC OEQONEVWV”

« RFC 2828:

“MIa UTTNPECIA ETTECEPYATIAC N ETTIKOIVWVIAC TTOU
TTAPEXETAI AQTTO £va oUCTNUA YIA VA TTAPATXEl Eva
OUVYKEKPIUEVO €i00C aTPAAEIQC OTOUC TTOPOUC TOU
ouaThuarTog”



YTTnpeaie¢ A@PAAEIQC
(Security Services, X.800)

MoTtotroinon AuBsvtikoTnTag (Authentication) — E¢ao@daAion 611 n ovrétnTa
ME TNV OTTOIA ETTIKOIVWVOUE €ival auTr TTOU IoXupileTal OTI ival.

— [haoTtotroinon AuBevTIKOTATAG TNG OPOAOYNG OVTOTNTAG (peer-entity
authentication)

— [haoTtotroinon auBevTIKOTATAG TNG TTPOEAEUONG TwV dedouévwy (data origin
authentication)

‘EAgyxog MNpoéopaong (Access Control) — MNpdAnywn Tng un egouaiodotnuévng
XPAoNS €vOC TTOPOU TOU CUATHNATOC.

EumioTteuTikOTNTa Aedopévwy (Data Confidentiality) — lNpooTacia Twv
0edouEvwy aTtrd un £€ouaiodoTnuUEVN YVWOTOTTOINCT] TOUG.

Akepaiotnra Aedopévwy (Data Integrity) — EGaogdaAlion omi Ta dedopéva trou
eAAPONCAvV gival OTTWES OTAABNKAV ATTO UIa £E0UCIodOTNHEVN OVTOTNTA.

Mn apvnon utroxpéwong N o@eiAng (Non-Repudiation) — NpooTagia vavTi
dpvnang TnG TTaTPOTNTAG TWV SESOPEVWY ATTO JIa ATTO TIG OVTOTNTEG TTOU
ETTIKOIVWVOUV.

AilaBeoipéTnTa (Availability) — eCcaoc@daAhion ot €vag Topo¢ Ba gival TTPoRACINOG
Kal Q100€01u0C.



Table 1.2 Security Services (X.800)

AUTHENTICATION

The assurance that the communicating entity is
the one that it claims to be.

Peer Entity Authentication
Used in association with a logical connection to
provide confidence in the identity of the entities
connected.

Data-Origin Authentication
In a connectionless transfer, provides assurance that
the source of received data is as claimed.

ACCESS CONTROL

The prevention of unauthorized use of a
resource (i.e., this service controls who can
have access to a resource, under what
conditions access can occur, and what those
accessing the resource are allowed to do).

DATA CONFIDENTIALITY

The protection of data from unauthorized
disclosure.

Connection Confidentiality
The protection of all user data on a connection.

Connectionless Confidentiality
The protection of all user data in a single data block

Selective-Field Confidentiality
The confidentiality of selected fields within the user
data on a connection or in a single data block.

Traffic-Flow Confidentiality
The protection of the information that might be
derived from observation of traffic flows.

DATA INTEGRITY

The assurance that data received are exactly as
sent by an authorized entity (i.e., contain no
modification, insertion, deletion, or replay).

Connection Integrity with Recovery
Provides for the integrity of all user data on a
connection and detects any modification, insertion,
deletion, or replay of any data within an entire data
sequence, with recovery attempted.

Connection Integrity without Recovery
As above, but provides only detection without
recovery.

Selective-Field Connection Integrity
Provides for the integrity of selected fields within
the user data of a data block transferred over a
connection and takes the form of determination of
whether the selected fields have been modified,
inserted, deleted, or replayed.

Connectionless Integrity
Provides for the integrity of a single
connectionless data block and may take the form
of detection of data modification. Additionally, a
limited form of replay detection may be provided.

Selective-Field Connectionless Integrity
Provides for the integrity of selected fields within a
single connectionless data block; takes the form of
determination of whether the selected fields have
been modified.

NONREPUDIATION

Provides protection against denial by one of the
entities involved in a communication of having
participated in all or part of the communication.

Nonrepudiation, Origin
Proof that the message was sent by the specitied
party.

Nonrepudiation, Destination
Proof that the message was received by the
specified party.




Mnxaviouoc Aa@aAgiag
(Security Mechanism)

XapakTNPIOTIKO OXEQIQOTUEVO VIO VA AVIXVEUEI I
VA ATTOTPETTEI JIa €TTIOEON 1) va e€acpaAlilel TNV
avavnyn artro auTnv.

Kavevag unxaviouog dev utrootnpi¢el OAEZ Tig
UTTNPECIEC AOQAAEIOQC TTOU ATTAITOUVTA.

(QQOTOOO0 £va OUYKEKPIMEVO OTOIXEIO ATTOTEAEI TN
Baon TTOAAWYV QTTO TOUC NNXAVIOUOUC AOQAAEIQC
TTOU XPNOIYOTTOIoUVTAl:

— O1 TEXVIKEG KPUTTTOYPAPNONS

@a €0TIAOOUNE AOITTOV O€ QUTEC.



Mnxaviouoi Ao@AaA&iag
(Security Mechanisms, X.800) 1/2

* 2 UYKEKPIUEVOI UNXAVIOUOI AO@AAEIOC
(specific security mechanisms):
— Kputrtoypaenon (encipherment)
— Wnolakeg Yroypageg (digital signatures)
—EAgyxol TTpocfaoncg (access controls)
— Akepaiotnta Asdopévwy (data integrity)

— AvtaAAayn auBevTikOTnTaC (authentication
exchange)

— traffic padding,
— EAgyxo¢ ApopoAoynong (routing control)
— Emonuotroinon (notarization)



Mnxaviouoi Ao@AaA&iag
(Security Mechanisms, X.800) 2/2

« Alaxutol Mnxaviouoi Aa@aAegiac
(Pervasive Security Mechanisms):
—Eumotn Acitoupyikotnta (trusted functionality)
— Emkepalidec Ao@alsiag (security labels)

— Avixveuon Neyovotwy (event detection)
—Ixvn EAEyxou Ao@dAciag (security audit trails)
— Avaktnan Ac@aAciag (security recovery)



Table 1.3 Security Mechanisms (X.800)

SPECIFIC SECURITY MECHANISMS

May be incorporated into the appropriate
protocol layer in order to provide some of the
OSI security services.

Encipherment
The use of mathematical algorithms to
transform data into a form that is not readily
intelligible. The transformation and subsequent
recovery of the data depend on an algorithm
and zero or more encryption keys.

Digital Signature
Data appended to, or a cryptographic
transformation of, a data unit that allows a
recipient of the data unit to prove the source
and integrity of the data unit and protect
against forgery (e.g., by the recipient).

Access Control
A variety of mechanisms that enforce access
rights to resources.

Data Integrity
A variety of mechanisms used to assure the
integrity of a data unit or stream of data units.

Authentication Exchange
A mechanism intended to ensure the identity of
an entity by means of information exchange.

Traffic Padding
The insertion of bits into gaps in a data stream
to frustrate traffic analysis attempts.

Routing Control
Enables selection of particular physically
secure routes for certain data and allows
routing changes, especially when a breach of
security is suspected.

Notarization
The use of a trusted third party to assure certain
properties of a data exchange.

PERVASIVE SECURITY MECHANISMS

Mechanisms that are not specific to any
particular OSI security service or protocol
layer.

Trusted Functionality
That which is perceived to be correct with
respect to some criteria (e.g., as established by
a security policy).

Security Label
The marking bound to a resource (which may
be a data unit) that names or designates the
security attributes of that resource.

Event Detection
Detection of security-relevant events.

Security Audit Trail
Data collected and potentially used to facilitate
a security audit, which is an independent
review and examination of system records and
activities.

Security Recovery
Deals with requests from mechanisms, such as
event handling and management functions, and
takes recovery actions.




2.XEON METACU UTTNPECIWY KAl
UNXaviopwVv ACQAAEIOC

Table 1.4 Relationship Between Security Services and Mechanisms

Mechanism
Authenti-
Enciph- Digital Access Data cation Traffic | Routing | Notari-

Service erment | signature | control | integrity | exchange | padding | control zation
Peer entity authentication Y Y Y
Data origin authentication Y Y
Access control Y
Confidentiality Y Y
Traffic flow confidentiality Y Y Y
Data integrity Y Y Y
Nonrepudiation Y Y Y
Availability Y Y




[1poTuTtTO VIO Aa@aAcia AIKTUoOU
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[1TpoTuTTO YIa Ac@aAsia AIKTUOU

H xprjon autou Tou TTPOTUTTOU QTTAITEI:

1.

Tn xpnon €vog KataAAnAou (KpUTTTOypa@IKoU)
QaAyOpiBuoU yIa TO HETAOXNMATIONO AOPAAEIOC

Tn OnuIoupyia PUATIKAG TTANPOPOPIAG (KAEIDIWY) TTOU
Ba xpnoiuoTtroIiNBei atrd Tov TTaPATTAVW AAYOpPIOuOo

Tnv avarmtugn peBoOdwy yia Tn dlavour Kai 1o
dlapoIpaTud TNE TNE TTAPATTAVW WUCTIKAC

TTANPOPOPIaC.

Tov OpPITHO €VOG TTPWTOKOAAOU TTOU ETTITRETTEI GTOUG
XPNOTEG TOU VA XPNCIPOTTOIOUV TOV TTApATTAVW
METAOXNMATIOUO KAl TN JUCTIKA TTANPOQOPIa yia TNV
UAOTTOINCN MIAC UTTNPECIAC aoPAAELIQC.



[TpoTtuTtro Na Aa@aAcia INpdoaonc
o1o Aiktuo (Network Access Security)

Information System

Computing resources
Opponent (processor, memory, L'O)

—human (e.g., hacker) Data
e p—
{e.g., virus, worm) Processes

Access Channel  Gatekeeper | Software
function

Internal security controls




[1poTUTTO
via Ac@daAcia NpoopBaonc oto AiKTuo

« H xpnon autou TOU JOVTEAOU ATTAITEI:

1. Tnv €mAoyn Twv KataAAnAwv gatekeeper
functions yia Tov TTPOCOIOPICUO TWV
XPNOTWV

2. Tnv uAoTTOINON EAEYXWV AQO@PAAEIAC VIA va
eMRERAIWOOUNE OTI HOVO £COUCIOOOTNUEVOL
XPNOTEC Ba £xouv TTpoCcPacn ot
OUYKEKPIMEVEC TTANPOPOPIEC N TTOPOUC.



[1epiAnwn

[leplexoueva
Opyaviguoi TTPOTUTTWV ATPAAEIQC

Qcuata Ao@QaAElag:

— EpmoTteuTikOTNTA, akepaioTNTA, dlIABECINOTNTA
H Apxitektovikn Aco@aAciac X.800

EmOcocic AopaAciag, YTTnNPETiEC Kal
Mnxaviopoi ACQAA&gIag

[MpoTuTra yia AcpaAcia AIKTUwv



