Komunikacné funkcie

» vykon urcitej vopred vymedzenej ¢innosti realizujucej ¢ast riadenia
komunikacie

» ciel / metdda

» tri skupiny:

= zakladne KF
— otvorenie/ukoncenie prenosu
— vytvorenie/zruSenie spoja
— synchronizacia
= KF suvisiace s poziadavkami na vykonnost siete
— zabezpecenie prenosu voc&i chybam
— riadenie toku
— Smerovanie
— rozkladanie/skladanie
= riadiace KF

— predchadzanie zahlteniu siete
— diagnostika v sieti

Sietova architektura

» Struktura riadenia komunikujucich alebo aj sustava protokolov
pouzitych v siefi
» VRSTVENIE
= zakladny princip Strukturovania riadenia
= dekompozicia KF na vhodné podmnozZiny — vrstvy

= ako urcit pocet vrstiev?

— Open Systems Interconnection (ISO 7498)



Komunikacny protokol

» subor pravidiel zahffiajuici formaty a vyznam sprav vymiefianych medzi
protifahlymi entitami na tej istej vrstve
» formalna definicia: KP {V, F(V), L(V)}
V — mnozina protokolovych slov (sprav)
F(V) — mnozina formatov slov

L(V) — mnozina vyznamov slov

OSI model
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Koncept vrstvového modelu

- vistvovd dekompozicia

Zikladné principy tvorby vrstiev:

« Kazda vrstva ma plnif’ jednoznacné a Specifické funkcie

« Podobné funkcie maji byt sustredené v jednej vrstve

« Vnitorna vystavba vrstvy ma byt nezavisla od jej funkeii

+ Hranice medzi vrstvami maju byt definované tak, aby sa minimalizovali
naroky na riadiace a kontrolné informdcie medzi nimi

« Vymena informécii sa uskutoéiiuje len medzi susednymi vrstvami
« Vrstva pouzivy sluzby nizSej vrstvy a poskytuje sluzby vyssej vrstve

« Pocet vrstiev je dostato¢ne vel'ky na to, aby sa absolitne odlisné funkcie
nenachadzali v jedne] vrstve

« Podet vrstiev je dodtatoéne maly na to, aby bol model ako celok eSte
prehladny

Entita
je aktivimiym elementom v ramci vrstvy.



Layered communication principles

Communication function Service data Unit - SDU PCl
actions to be taken to control a N g
certain aspect of communication =
decomposition of communication (M1 LT )
functions -- layering
Layer Service data Unit - SDU PCI
responsible for handling certain Layor N R T
problems of communication Probocol data Unit -PDU
control performing some :
Gﬂmml.lnl?catlﬂn functiﬂn{s} """"""---.-.------...--------...........i.......,
vertical hierarchy Layer N-1
upper layer -- request, lower layer FPCI - Protocol Gonitrol
-- Service Z Isnrf)cmat:nn,{réegadtear =
Layers : PDU - Protocol data
Network architecture il

layering model used for communication in the network

TCP/IP suite
Reference Model Open System Interconnection
IBM System Network Architecture, DEC Digital Network Architecture,

Novell IPX/ISPX 1

Layered communication TCP/IP

transport layer — TCP, UDP

hardwere (pioysicel) |ayer end-to-end communication

physical transmission of bits, signal ; :
definitions (bandwidth, voltages, etc.), A e it
bit synchronization, connectors, etc. COMPUTERS — OPERATING SYSTEM,
MODEMS SOCKETS

network interface (data link) layer — LAN, PPP . application layer
point-fo-{multijpoint communication user interface :
handling of the transmission errors compatible data representation
multiple access scheme ' appllcatmn—shpceaﬂqﬁc tasks, e.g.
BRIDEGS / SWITCHES sl el e

. o synchronization of session

internet (network) layer - IP e-mail (SMTP), file transfer (FTP),
inferetworking issues remote terminal (telnet), WWW (HTTP),
delivery across the network A etc.
addressing, routing : COMPUTERS - APPLICATION 8W
s I ==

ﬁi}” N N e

»




Computer 1

Application

Application oriented|.

Caom Im't (R e

Application

e - Cm — T — A —

Application oriented

functions functions

Network dependent
functions

Network dependent
functions

Data network transmission media

Network environment

051 environment
_General system environment

Fig. 1.3 System operational envirconments

Peer - to - peer

protocols
T ERgReInt. o 1O ~endpointsmmrTomme
Application Application Application
protocol
Presentation Presentation Presentation
protocol
Session Sesston Session
protocol
Transport Transporit Transport
] protocol
Network wide effect
Network Network Network
protocol
Point - to - point
Data link Data Link Data link
protocol
Physical Physical

m:_ 4 4 TOA Vavaved archirtecture. Reference model OSI.



Global structure of BM 051 with function cootents is shown
in this diagram,

Application
layer

Presentation
layer

Session
layer

Transpoxt
layer

Network

End-uscr application process
Distributed information services

File transfer, access and managment, document
and message interchange, job transfer and manipulation

Syntax independent message interchange service

Transfer syntax negotiation
data representation transformations

Dialogue and synchronization
control for application entities

Network-independent message interchange service
End-to-end message transfer
connection managment, error control

fragmentation, flow control

Network routing, addressing

layer call set-up and clearing,

Link
layer

b e A

Physical
layer

Functions cnd

Data link control
framing, data transparency, point to point error
control, character and. frame synchronization: .o

Mechanical and electrical network interface definition
bit transmission, bit synchronization

Physical connection to nerwork termination equipment

Data communication network (transmission media)

services of the physical layer

(services with connection)

Functions

Transparent transmission of bits
Activation, maintenance and deactivation of the physiecal

connection

Physical layer managment

Services

Physical connection

Data units Physical (bits)

- Physical connection end points
Data cirveuwit identification
Synchronization (bit)

Fault condition notification
Quality of service parameters



Funetions and services of the date Link Layer
Functions

Establishment, maintenance and release of connection
Data link service data unit mapping
Data link connection splitting
Delimiting and synchronization
Sequencing

Error detection

Error recovery

Flow control

Identification and parameter exchange
Control of data circuit interconnection
Data link layer managment

Services

Data Llink connection

Data units DL ; : . ok
Yata link connection endpoint identifiers
SEQU&HCIHL

Brror notification

Flow control
Quality of service parameters

Iuncttons and SETVLCES or.. the network layer .

e i a;-c-x.m.nc e T A S \,'-\-":'t R

Functions

Establishment, maintenance and release of connections
Routing and relaying

Network connection multiplexing
Segmentation and blocking

Error detection

Error recovery

Sequencing

Expedited data transfer

Flow contirol

Reset

Service selection

Network layer management

Services

MNetwork Addresses

MNetwork connections

Network connection endpoints 1dLnT1f1erq
Data units N

Error notification

Sequencing

Flow control

Expedited data transferxr

Reset

Release

Receipt of confirmation
Quality of service parameters

4/



e ey Pt o L v o T A i s,
T e e e T T M b e

Functions A e the Eransport taver (service with ('f-/
conneetion)

Establishment, maintenance and release of connections
End-to-end multiplexing of @ transport connections on to a
netwark connection

Mapping transport addresses to the network addresses
Sequencing on each connection

End-to-end error detection

End-to-end error reccovery

End-to-end segmenting blocking and concatenation
Expedited data transfer

Selection of transport service class

Transport layer managment

End-to-end flow control on individual connections

 Functions within the session layer (service with connection)

Establishment, maintenance and releas of connections
Expedited data transfer

Translation of transport and session ‘adresses
Exception reporting

Session connection synchronization

Interaction management (two-way simultaneous, tTwo-way
alternate, one-way)

Flow control

Recovery

Isolation

Access control and Session layer management

Funcrions within the presentation Llayer (service with
connection)

Session establishment and termination request
Transformation of syntax (compresion, coding)
Syntax selection

Syntax negotiation

Formating

Presentation layer management

Services provided by the application layer (servive with

connection)
Authentication and identification of the communication
partners

Determination of the availability of the partners
Establishment of the authority to communicate

Agreement on privacy mechanisms

Determination of cost allocation methodology

Determination of +the necessary resources and quality of
service :

Selection of rules for the dialogue

Synchronization of the partners

Agreement on the responsibility for recovery _

Agreement on the procedure To monitor data integrity
Identification of syntax constraints (alphabec, data,
structure)

Data transfer



Data exchange with intermediate router

/ﬂppﬁcaﬁonx - Spplication date excliige , /ﬁppﬁcaﬁoﬂ Y /

v

Application layer

Transport layer

MNetwork layer

Data Link layer

-

Physical layer

Source Node

Peer-to-peer (protocol)

Peer-to-peer (protocol)

Application layer

Transport layer

Network layer E

Metwork layer

Peer-

Data Link layer [*

Data Link layer

to-peer|

Physical layer

Physical layer

Router

Destination Node

Data exchange with intermediate switch

/Appffcatr’on X / Appiieation date exciialyy B /qppﬂcaﬂon Y /

Application layer

Peer-to-peer

Transport layer

Peer-to-peer

AppIic;tion IayerT

Network layer

Peer-to-peer

Transport layer 3

Data Link layer

s g ——

Physical layer

Source Node

| Data Link layer
Peer-
m, g Physical layer

Network layer i

Data Link layer i

Switch/Bridge

Physical layer

Destination Node




(N+1)-layer

Service
user

~ request response
e ) ; 4
(NV)-service
(M)-layer access point
: mnﬁnﬁ:ﬁﬁﬁn. " indication L
Service
. provider "
Service primitives exchanged at the interface between two lavers
(N+1)-layer (N)-layer (N+ 1)-layer
A B
A B
=r '
] I
request ¢ 3y e I
i e e indication
| S
| |
| 1
: L 5] response
confirmation & _’__ e T | g

Sequence of exchanges of service primitives




T AT

(N)-PCI

[(V)-FDU CN-PDU

|25 Segmentation and reassembly

e

.-:.(M;SDU : : ’ (,-‘-,f;.pC! / {.’v’}-'S_D-U_'“'.:

[M-layer

[N=1)-services A

Blogking and debiocKing

(¥)-PDU (N)-PDU

J. L
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-

-

(A=1)-500U

Concatenalion and separation



Use of OSI| Quality of Service Parameters

OS5I Layer

1 2 3 4 5 & T
Service availability
Resideal crror rate { [ iz N M B I
Throughput SEob el e
Transit delay C C M N |8 P I%
Prozection _ 5 N N M i P J
Prmety . B N
Resilience e T e e
EEOWFcrt;o\EﬁHEITl shmenl delay C N € B P
Sk Oy BN L
Connection-cstublishment-failure probability C N C P P
Transfer-failure probability C N C P P
Conngetion-relepse-fuilure probability C N C P P
Maximum acceptable cost G
Extended control I E P
Optimized dinlogue transfer N P B

C = configured or selected prior to connsction establishment.
N = negetiated on o per-connection basis.
P = paramater passed down to next lower layer:

!

Lo

t-level connection

la) Oneto one

[upper-iavet cannection)

e} Splitting tene to many]

Helationship of Connections in Adjocent Layers



