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Mpe>xoBu NPOTOKONU

MpoTokon — Habop OT NpaBuna onpeaenswmn Kak KOMNITPUTE
0O6MeHST MHOopMaLMs NOCPELACTBOM MPEXU

MpoToKONBT ONMCBa CTPYKTYpaTa Ha CbOOLEeHNsATa N HauMHa
Mo KOMTO ce OOMEHSNAT Te3n CboOLLIEHUSN

OtaenHute yHKUUKM CBBbP3aHN ¢ 0OMeHa Ha JaHHU ce
pasaensT Mexay oTAeNHN NPOTOKOMW, OpraHn3vpaHun B
cnoeee (layers).
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Open System Interconnect (OSI)
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5 Session bbb =| Session SPDU
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2 | Data link |<——- >| Data link ‘477 | Data link |<—- ——»’ Data link | Frame
1 | Physical |<— 1 >| Physical ‘4”*| Physical |<—- ——»‘ Physical | Bit
Host A Router Router Host B
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Network layer host-router protocol
Data link layer host-router protocol
Physical layer host-router protocol




OSI vs Transmission Control
Protocol/ Internet Protocol

osl TCP/IP
7 Application Application
6 Presentation T~ Not present
5 Session // in the model
4 Transport Transport OcurypsiBa NOTOK OT AaHHU
3 Network Internet MapLupyTtursauus
2 Data link Host-to-network | Noctsn o dusmyeckata
1 Physical Mpexa
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Host-to-Network access layer
(MpexxoB cnon)

MpoToKONMUTE Ha TO3M CNOW ocurypsisaT
npeaaBaHETO Ha AaHHM A0 OPYrMTe KOMMKTPU
OT CcbllaTa AMPEKTHO CBbp3aHa Mpexa.

Mpumepwn 3a NPOTOKONM HA MPEXOBO HUBO:

o Address Resolution Protocol (ARP) — cebp3Ba IP
agpecute ¢ Ethernet MAC agpecute
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Ethernet

— —a
Transceiver
Interface
cable
Ether

Architecture of the original Ethernet.
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Wireless LANS

Base | To wired network
station

rl\

AR

(a)

(a) Wireless networking with a base station.
(b) Ad hoc networking.

© 2004, Bacuamit UymaueHko




\ Twisted Pair

(@)
(b)

(a) Category 3 UTP.
(b) Category 5 UTP.
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\ Coaxial Cable

A coaxial cable.

Insulating Braided Protective
material outer plastic
conductor covering
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Fiber Optics

Air
Air/silica Total internal
boundary B1 Bz ﬁ / reflection.
P AN /\/\/\ /
04 0 O3
Silica Light source

(a) Three examples of a light ray from inside a silica fiber impinging on the
air/silica boundary at different angles.

(b) Light trapped by total internal reflection.
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Internet layer {lHTepHeT HNUBO)

Internet Protocol — IP (RFC 791)

o HeduHnpa gentarpamute, KouTo ca 6asoBaTta egmHuUa 3a
npegaBaHe Ha gaHHU B MIHTepHeT

o HeduHnpa cxemata 3a agpecupaHe (IP agpecu)

o M3BbpliBa mapLupytmusaumuata (routing) Ha gevtarpamuTe
Mexay MpexuTte

o M3BbpliBa pparmeHTaumsi U peacembnmpaHe Ha
penrtarpamuTe

Internet Control Message Protocol — ICMP (RFC 792)
o 0bmeH Ha cnyxebHa nHdopmauns
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IP agpecu

32-6utoBo uucno (IP v4)

MNpnmep

0 010100011010000111111000001011112

o 01010001 10100001 11111000 00101111
o 81 161 248 47

o 81. 161. 248. 47
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IP anpecu

network prefix + host address

o Newtork prefix — agpec Ha mpexarta, B KOATO ce
HamMMpa KoMMTbpa.

o Host address — ngeHTudgunumpa KOHKPETHUS
KOMMIOTBP (MNn MHTepgenc) B gageHa mpexa.

Host address He moxe ga 6bae camo Hynu unm camo
eanHuumn

BapuaHTu Ha 3anucBaHe
o Address/prefix length — 194.141.2.2/24

o Address, netmask — 194.141.2.2, 255.255.255.0
Netmask: network —"1", host —"0”"
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IP agpecu

Mpumepwn:
o 192.168.1.0/16
16 6uta 3a agpec Ha mpexata — 192.168.0.0

16 6uTa 3a agpec Ha KOMMIOTLP B MpexaTa — Mmpexa “/16”
MOXe Aa Cbabpa oo 216-2 = 65,534 komnioTpu

o 81.161.240.47/25
25 6uTa 3a agpec Ha Mpexarta — 81.161.240.0

7 Buta 3a agpec Ha KOMMITBLP — Mpexa “/25” moxe aa
cbabpxka o 27-2 = 126 komnioTpu

Anpec Ha nbpBus komnoTbp 81.161.240.1
Appec Ha nocnegHus komnoTbp 81.161.240.126
Broadcast address - 81.161.240.127
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Subnetting

Subnetting - PasgensHe Ha Mpexa Ha HSKOJSTKO Mo-Manku

Mpexn (MoamMpexn).

Mpumep: da ce pasgenu mpexata 81.161.240.0/25 Ha

YyeTUpu NOAMPEXN.

o 3a uenTa TpsibBa ga npexBbpnvm ABa 6uTa oT host
agpeca KbM network agpeca. HoBute nogmpexu we 6vaaT
oT TN “/27".

o [Npw pasgensiHeTo Ha nogMpexu ce ryosT agpecu. OT
mpexa “/25” ¢ 27-2=126 agpeca ce nony4yasaT YeTUPK Noa-
Mpexu ‘27" ¢ no 30 agpeca Bcdka — T.e. 6 IP agpeca ca
3ary6eHun kato host agpecu.
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Subnetting

Mpumep (NpoabmkeHne)

Mogmpexa MepBu agpec | MNMocneneH agpec Broadcast

81.161.240.0/27 | 81.161.240.1 81.161.240.30 81.161.240.31

81.161.240.32/27 | 81.161.240.33 81.161.240.62 81.161.240.63

81.161.240.64/27 | 81.161.240.65 81.161.240.94 81.161.240.95

81.161.240.96/27 | 81.161.240.97 | 81.161.240.126 | 81.161.240.127
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Knacose IP agpecu —octapsno!

32 Bits
|IIIIIII|I]IIIII]IIIIIIIIlIllIIIRangeofhost

Class addresses
1.0.0.0to

A |0‘ Network ‘ Host |127.255.255.255
128.0.0.0 to

B |10| Network Host |191_255.255.255
192.0.0.0 to

(! | 110 ’ Network Host 223.255.255.255
. 224.0.0.0 to

D | 1110 ‘ Multicast address 239.255.255.255
E | 1111 ‘ Reserved for future use ‘240'0'0'010

255.255.255.255
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IP v6b

128 bhit adress
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Routing -mapLipyTtmnsaums

Router Carrier's equipment
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| Routing Tables

Packet Router Carrier's equipment

Process P1

A's table

initially  later C's table E's table
Al-||A} - ALA AiC
BiB||B!B BIA BiD
cic|lcic ci- cic
D!B|[D!B D:D D:D
EIC||E!B EE E:-
Fic||Fi!B FIE FIF
——

Dest.Line
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\ IP Routers

Host A1 Host £1
Application Application
Ttanspot | |P Router IP Router Tanepot |
Infernet Internet Internet Internet
Metwork Access Network Access Network Access Network Access
Network A Network B Network &

From: TCP/IP Network Administration, 2" ed, Craig Hunt
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Transport Layer +paHcrnopTeH
criou

OCVII'prIBa NOTOK OT AaHHW MeXOy OBa KOMMNITbpa

User Datagram Protocol (UDP)
o Bucoka edpekTnBHOCT
o He rapaHTupa gocrtaBkaTta Ha gaHHUTE

Transmission Control Protocol (TCP)
o [Mo-Hucka edpekTMBHOCT B cpaBHeHne ¢ UDP
o [apaHTupa gocTaBkata Ha JaHHUTE
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Elements of Transport Protocols

Addressing

Connection Establishment
Connection Release

Flow Control and Buffering
Multiplexing

Crash Recovery
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Addressing — Port Numbers

Host 1 Host 2
_— Server 1 Server 2
Application TSAP 1208 | Application
process / layer
4 I o
H hY
:\ Transport N
! NTransport layer [TSAP 1522‘\\ TSAP1836
H connection i
¢ it
:\ NSAP Network :\
1 layer i NSAP
i i
L 1
T T
1 i
i Data link !
! layer !
' 1
| 1
! !
i Physical i
! layer {
H 1
\ T

-
2

N
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Introduction to UDP

The UDP header.

Source port

Destination port

UDP length

UDP checksum
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The Real-Time Transport Protocol

Ethernet IP UDP  RTP

User Multimedia application header header header header
space | [ RTP | s
‘ Socket interface | RTP payload
UDP
(OF]
Kernel P ~<———UDP payload ———
Ethernet «~——IP payload ———»
Ethernet payload ——————

(@) (b)

(a) The position of RTP in the protocol stack. (b) Packet nesting.
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Application Layer {1punoxeH
cliou

KbM TO3M crovi cnagaTt BCUYKM NPOLIECU, KOUTO
M3Mon3BaT TPaHCMOPTHOTO HMBO 3a IOCTaBka Ha
OaHHW.

Mpumepwn:

o telnet — TepmuHaneH goctbn (Nopt 23)

a ftp — npeHacsHe Ha dannose (nopT 20 u 21)
0 smtp — enekTpoHHa nowa (nopt 25)

o http — World Wide Web (MopT 80)
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DNS — Domain Name System

PasnpegeneHa nepapxuyHa 6asa gaHHu,
AaBalla Bpb3ka mexay |IP adpecume v
uUMeHama Ha KOMMNITpUTE.

Mpumep: 81.161.248.41 — lark.tu-sofia.bg
a lark — host name

o .tu-sofia.bg — domain name

o .bg — domain name

a lark.tu-sofia.bg — fully qualified name (FQN)
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DNS Vepapxus

DNS Root

- Generic ‘ < Countries —

S

int com edu gov mil org net ip us nl
/\ /\ /\
sun yale acm ieee ac co oce W
| /N /\ | |
eng ¢s  eng jack jill keio  nec cs
Ti linda cls csl flits  fluit
robot pc24
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DNS Domains

Root — ABcTpakTeH JOMEN, KOUTO CIY>XKM 3a
Ha4arno Ha DNS nepapxusara.

Generic Top-level domains (gTLD) — com, net,
edu, org, int

Country code top level domains (ccTLDs) —
HaumoHanHn gomenHn ( bg, uk, de, us, ru ...).
MmeHaTa ca cbrnacHo 1SO 3166-1

New Top-level domains — biz, info, name ...
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Local Domain

www.cnn.com
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