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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



Aoun Napouaiaonc

AAyopiOuol KpuTrtoypaenong

— 2UMMETPIKOI

— ACUJJETPOI

— 2uvaprtnoeic Karakeppatiopou (hash functions)
AuolBaia EpmmoTtoouvn (Mutual Trust)
Ac@aAcia AIKTuwv

Ac@AaAcia YTToOAOYIOTWV



Standards Organizations

National Institute of Standards &
Technology (NIST)

Internet Society (ISOC)

International Telecommunication Union
Telecommunication Standardization
Sector (ITU-T)

International Organization for
Standardization (ISO)



Elcaywyn

» The combination of space, time, and
strenqth 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




Ao@aAgla YTToAoyioTwV

H TTpooTacia TTApEXETAI O€ £va TTANPOPOPIAKO
ouoTnUA, TTPOKEIMEVOU VA ETTITEUXOOUV 01 OTOXO!:

1. EpmioTteutikoTnTa (Confidentiality)

a. EymoteuTikoTnTa dedopEvwy (Data Confidentiality)
B. IdiwTikOTNTA (Privacy)
2. Akgpaiotnta (Integrity)
a. Akepaiotnta Asdopévwy (Data Integrity)
B. AkgpaidTnTa ZuoTiiuarog (System Integrity)
3. AlaBsoipyoTnTa (availability) Twv Tépwv ToU
TTANPOPOPIAKOU CUaTHNATOC (UAIKO, AOYICUIKO,
firmware, dedopéva, Kal TNAETTIKOIVWVIEC)



Baoikeg 'Evvolec AoQAAElac

and
services

\ Availability




ETtTiTTeOQ ETTITTTWOEWYV

 Mtropoupue va opicoupe 3 TTiTTEDQ

EMITTTWOEWYV ATTO TUXOV TTapafiaon tnG

Ag@AAEIaC

— XapnAo (diartnpeital n IkavoTnTa va
EMTEAOUVTAI OI BACIKEC AEITOUPYIEC TOU
opyaviouou)

— Méoo (onuavTikn uttofaduion TNG IKAVOTNTAC
TOU OPYQVIOUOU VO PEPEI OE TTEPAC TNV
QTTOOTOAN TOU)

— YWNAO (atTwAEgla TNG IKAVOTNTAS TOU
OPYQVIOUOU VA PEPEI O€ TTEPAC TNV ATTOGTOAN
TOU)




[Tapadeiyuata ATTaITNOEWV
ACQAAEIOC

« EymoteutikotnTa (confidentiality) — faOuoi
uaoNTwv

« Akepaiotnrta (Integrity) — TAnpo@opiec
a0o0evoUC

« AlaBeoipornta (availability) — uttnpeaia
TMOTOTTOINONG AUBEVTIVOTNTAC



[TpokANnoeIic ACPAAEIaC
YTroAoyiotwyv (1/2)

1. Aev gival atTAn
2. MNpétrel va AauBavel uttown TIC TTIBAVEC ATTEIAEC

3. O1 dI00IKagieC gival ouXVA PAIVOUEVIKO
TTAaPAdOEEC

4. XpnoigoTtroiouvTal aAyopIiOuol Kal JUOTIKEG
TTANPOPOPIEC

5. lpéEtrel va atro@aciooupe TTou Ba avatrTuxbouv
Ol JNXAVIOUOi ag@AAEIOg



[TpokANnoeIic ACPAAEIaC
YTroAoyliotTwy (2/2)

6. Elval yia TTveuuaTikh paxn avaueca oTov
EMMITIOEUEVO KAl TOV DIAXEIPIOTN AOPAAEIAC

7. TO WPEAN TNG ATPAAEING OEV YIVOVTAI EUKOAQ
AVTIANTITA, HEXP! KATTOIO POPA VO ATTOTUXEI.

8. ATrauTei O1apKN TTapakoAoubnon

9.2uxva n ac@alAeia {nTeital va eyKAaTaoTabei o€ Eva
ouUoTNUA, EK TWV UCTEPWV.

10.KaBio1d TN Xprion ToU OCUCTNMATOC OUCKOAOTEPN.



ApPXITEKTOVIK ACQAAEIQC yia TO
OS|

« |TU-T X.800 “Apxitektovikn) ACQAAEIQC yIa TO
ON]

« Opilel éva ouaoTNUATIKO TPOTTO YIA TOV OPICHO KAl
TNV TTAPOXN ATTAITACEWV ACPAAEIAC

* [a pag, TTapEXEl hia XPNoiun ETTICKOTTION TWV
OepdTwy TTOU B PEAETHIOOUUE




[TTuxEC TNC AoPAaA&iac

e QewpoUupE 3 TTITUXEC TNC AOPAAEIAC
TTANPOPOPIWV:
— Em0Loeig ao@aAsiag
— Mnxavioupoi AoCQAaAgiag
— YTrnpeoiec ac@aA&iag (XpnNOIMOTTOIOUV TOUG
MNXAVIOCHOUG)
* 2NMUEIWCTE TOUC OPOUC:
— ArmreiAn (threat) — ma evdexouevn Trapafiaon Tng
A0PAAEIQC

— EmiGeon (attack) — pia TTpoofSoAn TNG ao@AAEIQg TOU
OUOTAMATOG, JI ETKEUNEVN TTPOCTTIABEIN ATTOPUYNAG
TWV UTTNPECIWV ACPAAEIAC



[TaOnTikEC EmMOEoEIC

(aTToKAAUWN TTEPIEXOMEVOU UNVUNATOCG)

Darth read contents of
message from Bob
to Alice

Internet or
other comms facility




EvepynTikEC ETTIOEOEIC

(masquerade, eTavaAnyn, TEPOTTOTTOINCN MNVUNATWY, DOS)

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

Darth

Internet or
other comms facility




YTTnpeoiec ACPAAEIQC

— Aucavouv TNV agPAAela OEQOUEVWYV TWV CUOTNHATWY
ETTECEPYAOIAC KAl TNG MHETAdOONC TTANPOYPOPIWYV OF
EVaV OpYaVvIOUO.

— ATTOOKOTTOUV OTNV QVTIMETWTTION ETTIBECEWV
A0PAAEIQC

— XPNOIMOTTOIoUV £vav N TTEPICCOTEPOUC NNXAVIGUOUC
ao@AaA&lag

— 2ZUXVQA avTIKaBioTouv AEITOUPYIEC TTOU KAVOVIKA gival
TTPOCAPTNMEVEC OE PUOIKA KEIUEVA.

e TQ OTTOIA, YIA TTAPADEIYHA, £XOUV UTTOYPAPES, NUEPOUNVIEG,
xpeiadovral TTpooTagia atrd armokaAuywn, aAAoiwan, 1

KATaOoTPO®N Kal Xpeialovral ETIKUPWON, Kataypaen 1
ade1000TNON.



YT1rnpeaiec AoQAaA&iacg
(Security Services)

e X.800:

“MIa UTTNPECIA TTOU TTAPEXETAI ATTO EVA TTPWTOKOAAO
KATTOIOU ETTITTEQOU ETTIKOIVWVOUVTWY CUCTNUATWYV KAl
eCao@aAilel TNV ATTAPAITATN ACQPAAEIQ TWV
QUOTNUATWY KAl TNG METAPOPAC OEQONEVWV”

« RFC 2828:

“MIa UTTNPECDIa ETTECEQPYATIAC N ETTIKOIVWVIAC TTOU
TTAPEXETAI ATTO £€va CUCTNUA YIA VO TTAPACXEI Eva
OUYKEKPIUEVO €i00C ATPAAEIQC OTOUC TTOPOUC TOU
OUCTAMATOG”



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

MoTtotroinon AuBevtikdTnTag (Authentication) — Eao@alion 6T n ovtoTNTA
ME TNV OTTOIA ETTIKOIVWVOUNE £ival AQUTH TTOU I0XUPIZETAl OTI €ival.

— TlhoTtotroinon AuBevTikOTnTAC TNC ONOAOYNS ovTOTNTAC (peer-entity
authentication)

— TlhoTtotroinon auBevTikoTNTAC TNC TTPOEAEUONC TWV dedopéEVwy (data origin
authentication)

‘EAgyxog lNpooBaong (Access Control) — MpdAnyn TnG un €§ouaciodoTNUEVNG
XPAoNS €vOC TTOPOU TOU CUCTANATOC.

EumioteutikoTnTa Acdopévwy (Data Confidentiality) — lNpooTacia Twv
Qedouévwy atrd un e€ouaiodoTnuévn YVWOTOTIOINOT TOUG.

AkepaioTnTa Aedopévwy (Data Integrity) — EGao@aAion 611 Ta dedopéva TTou
eANPONCav gival OTTWES OTAABNKAV ATTO UIa £E0UCIOdOTNHEVN OVTOTNTA.

Mn dpvnon utroxpéwong N o@eiAng (Non-Repudiation) — lNpooTaagia évavi
dpvnang TNG TraTPOTNTAG TWV OEQOPEVWY ATTO HIA ATTO TIG OVTOTNTEG TTOU
ETTIKOIVWVOUV.

AilaBsoipéTnTa (Availability) — eCcaoc@dhion ot évag Tépo¢ Ba gival TTpoRAaciuog
Kal O1aB€£01OG.



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 specified
party.

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




Mnxaviouoc Ac@aAsiac
(Security Mechanism)

XAPAKTNPIOTIKO OXEOIACUEVO VIO VA QVIXVEUEL N
Va ATTOTPETTEl YA €TTIOEON N va €5A0PAAIGE! TNV
avavnyn amo auThv.

Kavevag unxaviouog dev utrootnpigel OAEZ Tig
UTTNPECIEC AOPAAEIAC TTOU ATTAITOUVTA.

(QOTO00 £VA CUYKEKPIMEVO OTOIXEIO ATTOTEAEI TN

Baon TTOAAWYV QTTO TOUC NNXAVIOUOUC AOPAAEIQC
TTOU XPNOIKJOTTOIOUVTAl:

— OI TEXVIKEG KPUTTTOYPAPNONG

@a €0TIAOOUNE AOITTOV O€ QUTEC.



Mnxaviaguoi ACPAAEIQC
(Security Mechanisms, X.800) 1/2

* 2 UYKEKPIMEVOI UNXAVIOUOI AT@PAAEIOC
(specific security mechanisms):
— Kputrroypaenaon (encipherment)
— Wnoiakég Ytroypageg (digital signatures)
—"EAegyxol rpoofaoncg (access controls)
— AkgpaioTnta Aedouévwy (data integrity)

— AvtaAAayn auBevtikdéTnTa¢ (authentication
exchange)

— traffic padding,
— EAgyxoc ApopoAdynaoncg (routing control)
— Emonuotroinon (notarization)



Mnxaviaguoi ACPAAEIQC
(Security Mechanisms, X.800) 2/2

» Alaxutol Mnxaviouoi Aa@aAsiac
(Pervasive Security Mechanisms):
— Eumoaotn Asitoupyikotnta (trusted functionality)
— Emkepaiidec AapdaAciag (security labels)
— Avixveuon 'eyovoTwy (event detection)
—Ixvn EAEyxou Ao@aAciac (security audit trails)
— AvakTtnon 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 UTTNPECIWVY KAl
UNXaviopwyv 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 N
Access control Y
Confidentiality Y Y
Traffic flow confidentiality Y Y Y
Data integrity Y W Y
Nonrepudiation Y V7 Y
Availability Y Y




[1poTuTTO VIO Ac@aAsia AIKTUoU

Trusted third party
(e.g., arbiter, distributer

of secret in{nrmatiun}

Sender Recipient
Security-related Information Security-related

. transformation . v Channel . transformation .

ED 5L =L 1

O

s \T/ ! : \T/ s
Secret Secret
information information

Opponent



[1poTUTTO VIa ACQAaAgia AIKTUOU

H xprnon autou Tou TTPOTUTTOU ATTAITEI:

1.

Tn xpnon €vog KAaTaAANAou (KPUTTTOYPaQIKOU)
QAYOPIOUOU VIO TO HETAOXNMATIONO AOPAAEIOC

Tn dnuioupyia HUaTIKAG TTANPOPOPIAG (KAEIOIWY) TTOU
0a xpnoiyotroinBei atrd Tov TTapaATTAvVW aAyopiBuo

Tnv avarmtugn peBOdwy yia Tn dlavoun Kai 1o
dlANOoIPACTUO TNG TNG TTAPATTAVW MUCTIKAC

TTAnpoPopiac.

Tov OpICHO €VOG TTPWTOKOAAOU TTOU ETTITPETTEI GTOUG
XPNOTEG TOU VA XPNCIPOTTOIOUV TOV TTOPATTAVW
METAOXNMATIOUO KAl TN JUCTIKA TTANPOQOPIa yIa TNV
UAQTTOINON WIOC UTTNPECIAC aO@PAAEIQC.



[1poTuTtro ['la AopaAcia INpoéoaong
oTo Aiktuo (Network Access Security)

Information System

Computing resources

ﬂppnnent (processor, memory, 1/0)
—human (e.g., hacker) Data
I (—

(e.g., virus, worm) Processes

Access Channel  Gatekeeper | Software
function

Internal security controls




[1poTUTTO
via Ac@aAcia INpocBaonc¢ ato AikTuo

« H xpron autou TOU JMOVTEAOU QTTAITEI:

1. Tnv €mAoyr Twv KataAAnAwv gatekeeper
functions yia Tov TTpoadIoPICUO TWV
XPNOTWYV

2. Tnv uAotroinon EAEYXwV aag@AAgIag yia va
emPeLAaIWOOUPE OTI HOVO £€0UCIOOOTNHEVOL
XPNOTEC Ba €xouv TTpOCoacn o€
OUVYKEKPINEVEC TTANPOPOPIEC 1] TTOPOUC.



[MepiAnyn

[eplexoueva

Opyaviouoi TTPOTUTTWV ATPAAEIQC

@cuara AoQAAEIag:

— EpmmoTteuTikOTNTA, aKEPAIOTNTA, DIABECINOTNTA
H Apxitektovikn Ao@aAciac X.800

EmBcocic Ao@alciag, YTnpeaiec Kal
Mnxaviaguoi Aa@AA&iag

[TpoTutra via Acg@aAsia AIKTUWVY
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