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Abstract

The growth of internet and increase in multimedia applications has created
significant challenges on the networks to support higher bandwidth and provide
quality of service guarantees needs by this application.

Congestion, packet loss and delays in a network can adversely affect the
Quality of Service for the multimedia applications. Therefore, mechanisms to
manage bandwidth usage must be utilized to maximize the service quality.

Bandwidth management is a technique that allows the use of bandwidth to
be protected or limited for a given class of applications. Using this technology
guarantees adequate bandwidth is always available for critical applications
while allowing non —critical application to compete for the reminder of this
bandwidth.

In this research the researcher proposes bandwidth management algorithm
that efficiently manages various kinds of user traffic by categorizing them into
three classes according to the traffic priority and gives each class their needs in
term of bandwidth. This algorithm is suitable for multimedia services because
the reservation strategy make sure that sufficient bandwidth is always available
for high priority service like multimedia application.

A program implemented to Test the efficient or failure of the suggested
bandwidth management algorithm, using visual basic .net and Sql Server as
programming language .the algorithm has been tested and the researcher finds
that multimedia application has a good chance to deliver more packet than the
lower priority application (best effort traffic).and also lower priority traffic has
a chance to access the network, this indicate that each type of traffic takes its

share in resource distribution.

iv



il amaly cubasd Gla sannidl Wilugll culs i 3 8alylly cn sy (b gl
030 lghais  adle ooga culd deang dawly lad Bxw il (ob  fiani cenlSuill
cenls i)

aaily dessll Gegd (B e U A aSl B all g sy el alasjy)
) Gliad B @laninl §)15Y 4 sgag cangivg Los saaxiall Wilugll s il
. deand] B gh ppaai

(oo gl dame A 5l Ba @lasti) Jand @8 5 e o)lie dnandl Glat B2 8 )Ll
e a8 ) anill

S dsjadl el aill ailly o pgie Lails A3 Gliad Ba ey 438 ) 030 Jasil
o i) Gleil] san (sle ualall Glaill sad as i) cnl il Lo g sl

glyl Adlad o)guas pai (I Glail] Bas 8)10Y dpej)lgn chaldl el caall 120 (b
8oLl (e Talaicl calygine cnM5 () Lpdoaiy Jag peantind] culile o ddbisg
- )W Gladl] Ba bdgis w68 g bl

Aol gl saadl Bl sl Y Jag saaaial baSlugll cnls i) aulia de))lgad] 030
Lilagll molp Jio adlall alas¥] ol cols il abl sl Sas pbgs laia 9
RN

planinl Glall S 8)10Y a8 ) dne)lgadl 18 gl adlad jlia¥ malip L) o
Ol Caaldl angg Bujylgadl jlial L s SQLy s g Sy Jlsaed ebip
cald malpll o ST wsadl e 81 aae JLo)¥ )81 (0 Lpaa) Saaidl] kailugll s s
030y S8l (I Jouasll dsap lona) J5 VI 4 Lad¥ ] cnld ol ol Liyly J6 YT e LasY|
lgall @i (ob lppaas al cnls il S ) e Ll



TABLE OF CONTENTS

DEDICATTION . ..t e e e e e e et 1
ACKNOWLED GEMEN T ..ot e e e e et 11
A B S T R A C T e e e e e e et e e e s 111
Caad] o e e
iv

LSt Of FiGUIS...ceeuveiiieeiiieeiieee e ettt e ettt et e ee e eneeeeeeeeeesennees . VT

LSt OF TADIen. et e e e e e e e e eeeeeeeeeaeeeeeeeeaeanaaaaaenaaae e e e aaannnannn ix

I B U {0 Ja L8 el (o) s DR 1
1.2 Basic of Networking ........cooiiiiiiiiiiiii e e 1
1.3 Computer SIMUIAtioN. .......vuuitir e e e e 3
1.3.1 Discrete-Event Simulation Model..........ooeerreeeiiiieeee e eeaeeannn. 3
1.4 ReSearCh OVeIVIOW .. ...ttt e e e e e 4
1.5 Problem Statement. . ....cvun ettt e e e e e s 4
1.6 OBV, .ttt ettt e 4
1.7 Related WOTK. . ..ottt e e e e e e 5
1.8 ReSearCh OULLINe. ... vttt e e 6

Chapter 2: Multimedia Communication& QUALITY OF SERVICE

(QoS)
2.1 INEFOAUCHION. ettt et e et eaeea e 8
2.2Multimedia communication NetWOrKS. ..........c.oeviiiiiiiiiiiiiiiiiiiennann, 8
2.3 Multimedia traffiC.........ccooeiiiiiii e 8
2.4 Multimedia AppPliCationS. .......oouviviiiiriiii i e 9
2.4.1 Interpersonal COMMUNICAtION. ... ...uviiiieeeee i ieie e eeieeeaennnns 9
2.4.2 Interactive application over the internet ..............cooeevvvvrenennnnnn.. 10
2.4.3 Entertainment applications.........c.cvviiiiriiiiiiiiinieiniiieeieennenn. 10
2.5 Requirements for multimedia networking...............ccoceviiiiinennen.. 11

vi



2.6 Multimedia ProtoCOl. .. ....oovvenniiiit e e e 12

2.6.1 Real time protocol (RTP).....cccviiiiiiiiiiiiiiiiii e 13
2.6.2 Real time transport control protocol (RTCP)............ccevvevvnnn... 13
2.6.3 Resource Reservation Protocol (RSVP).........cccooiiiiiiiiiiiiiin. 14
2.6.4 Real Time Streaming Protocol (RTSP)..........ccooiiiiiiiiiiiiiii.n 14
2.6.5 Session Initiation Protocol (SIP)........cocviiiiiiiiiiiiiiiiiien 15
2.6.6 H.323 Lo 15
2.7 Video and audio Streaming...........evvuveiiitinieinieiniieeaineenineennneenns 15
2.8 Bandwidth. ... ..o 15
2.8.1 Bandwidth management............co.evuviieniiniiniiniinenennenne. 16
2.9 QUALITY OF SERVICE (QO0S). . cce vuettitiiiiiiieieieieieaeaeae 17
2.10 QOS BeNELitS .vvt v 17
2. 11 Level of QOS. ... 17
P A @ To ST o 1 =101 (] 1<) 18
2.12.1 Throughput......cccviiiiiii e e 18
2. 12,2 DlAY. ettt e 19
2.12.3 Delay variation (JIter).......o. vorererernteneeiiieeeeeeaaeennennanns 20
2.12.4 Loss or Error Rate.........ooouiiiiiiiiii e 20
2.13 QOS SpPecifiCation........c.viuiriiii i e 20
2.14 Q0S MeChaniSIMIS. ... e ettt ettt ettt eanns 21
2.14.1QoS Provision MechaniSms .......ccooviiiiiiiiiiiiiiiiiiiiiiiiiieeenn.. 21
2.14.2 QoS Control MechaniSms...........evviiiiieiiiiiiiiiiiiieeeeinnnnn. 21
2.14.3 QoS management MechaniSms. ...........oovvieerneenneenneennennnn. 22

Chapter 3 Packet Handling Mechanism

70 b Ln ol L1 T 1 [0 ) 1 PO P 24
3.2 Packet classification............oeivuiiiiiiiiii i e 24
3.3 Admission Control and Traffic Shaping..............c.cooviiiiiiiiiiia 25
3.3.1 Leaky BUCKeL. ... .ot 25
3.3.2 Token BUCKet.......cuviiiiiiiiiiii e 26
3.4 Queuing and Scheduling Disciplines .............coooeviiiiiiiiiiiiinenn.. 28
3.4.1 First in First out (FIFO)......ccoiiiiiiiiii e 29
3.4.2 STICE PIIOTILY .o e eeette ettt et e e 30

vii



3.4.3 Weight Fair Queue (WFQ)......cuiiuiiiiiiiiiiiiiiieii e, 31

3.5 Packet Discard techniques..........ccoviiiiiiiiiiiiiii e 32
3.5, 1 Tall DIOP. it 33
3.5.2 Early DIOP. . uveiit i 33
3.5.3 Drop Preference. ........c.ovuiiiiiiiii i 33
3.5.4 Random Early Drop (RED).......cooiiiiiiiiiiiiiiiiiieiieeee, 33

Chapter 4: EXPERIMENTAL STUDY

4.1 INTRODUTION. ...ttt e e 34
4.2 bandwidth management algorithm .................cooiii 34
4.2.1 Service Classification Strategy..........ccevvreiiiiniiiieinnenennnnn 34
4.2.2 Resource Reservation Strategy.........cccevveeeiiiiieeeeereeennnnnnn. 35
4.3 pseudo-code for algorithm ..........ccoooiiiiiiiiii e 36
4.4 algorithm flow chart ..........ooooiiiii e 38
4.5 Network deSCIiption. .......ueeenuiieteiiiiee i e e e eneens 39
4.5.1 Linksys SR2024 OVEIVIEW ....cceces vvntinntiieeeiteeieeneeieeaeenneanns 41
4.6 Program deSCTiPtiOn ......vvutiriteiiieiieeit et eieeeieereineenneeenns 41

Chapter5: RESULTS AND DISCUSSION

5.1 INtrOAUCHION. .« e ettt et 45
5.2 Result and
DiSCUSSIONS ..ttt 45
Chapter6: CONCLUSION AND
RECOMMENDATIONS

7.1 INtrOAUCHION ...veeetee et e 48
7.2 CONCIUSION ..ttt e e e e e e e e e ee e 48
7.3 Recommendations .........coueiiiuiieieiiei i eie e et iee e e 48

ReferenCes. ... .onniieei e 50

viii



List of Figures

No Figure Page
2.1 : . o : 9
Multimedia application categories
2.2 display the bandwidth requirement by video 12
2.3 Display the bandwidth requirement by audio 12
2.4 Multimedia Protocols 13
3.1 Leaky Bucket Mechanism 28
3.2 Token Bucket Mechanisms 28
3.3 Packet Scheduling 29
3.4 FIFO Packet Scheduling 30
3.5 Strict Priority Packet Scheduling 31
3.6 Weight Fair Queue Packet Scheduling 32
4.1 Bandwidth allocation algorithm flow chart 38
4.2 39
' New SUST Network
4.3 Display the Engineering campus room server 40
4.5 Display stage of program a4
>-1 display the flow chart of first hour 46
>-2 display the flow chart of second hour 47
5.3 48

display the flow chart of third hour

ix




List of Tables

No Table Page

2.1 Service levels and enabling QoS functions 18

4.1 Illustrate the service priority classification 35

4.2 [Mlustrate the user priority classification 35

4.3 Shows the priority levels recommended in the IEEE 41
802.1p standard for various network applications

4.4 [1lustrate media representation 43

4.5 [lustrate priority level representation 43

5.1 [Mlustrate total number of rejected, discard, finished 46
connection in First hour at all priority level

5.2 [lustrate total number of rejected, discard, finished 47
connection in second hour at all priority level

5.3 [lustrate total number of rejected, discard, finished 48

connection in third hour at all priority level




Xi



	ACKNOWLEDGEMENT
	List of Figures
	List of Tables

