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ABSTRACT

This thesis evaluates the use of Internet Protocol Television or IPTV technology over
the government information network (GIN). The studies are based on applying IPTV in real time
and multi-user environments such as video conferencing. Thus, PIM-DM protocol is used in the
simulation. The video signal with resolution at 1080i and 720i as the video sources are
transmitted over network with various background traffics and buffer sizes of router. There are 4
cases of buffer size of router for studying - case 1: every router has buffer size of 600 packets,
case 2: every router has buffer size of 1200 packets, case 3: source router has buffer size of 600
packets and destination router has buffer size of 1200 packets, case 4: source router has buffer
size of 1200 packets and destination router has buffer size of 600 packets.

The research results found that the GIN network is not suitable for servicing IPTV.
The important parameters impacted on the performance are bandwidth and background traffic.
However, buffer size and distance between the video source and destination node are slightly
impact on the performance. Besides, video signal with resolution of 7201 has packet loss rate
than video signal with resolution of 1080i. Incidentally, if we want IPTV to be operated over the
GIN network for video signal with resolution 720i, the main link bandwidth of GIN network

should be upgraded to more than 30 Mbps.
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2.2.1 SIP based IPTV architecture for heterogeneous networks'

IPTV AS Modules @uil52nounanued IPTV AS 1311 Server 112 Session Block

IPTV AS
Server
Admission
Control
E - -
o
2 S
2 || g — E
IPTV Client 210 ession >
: x o v e
_d 2 Signaling 3
Signaling = — - > and | |»
Control
Streaming - — Streaming | |*

519 2.1 MIR19UVe9 IPTV U SIP 74 server

U

< dyd o 1 ad 4 o Y A d [
Server Block ‘]Jaﬂﬂullﬂ’]ﬁﬂ’]ﬁu@ﬂn%iﬂﬂﬂil!agﬂ’]ﬁﬂ')ﬂﬂml!ﬁngWHTﬂlﬂuﬁaﬂ
=2 ) 1Y) A T Yo 3 dy 9 < 1 1 dy
AT IUNITLTOUNDHI VYN Ua@ﬂuﬂgﬂﬁgﬂﬂﬂﬂgﬂﬂaﬂﬂﬂﬂﬂﬂ@i’)]’lﬂu

<3 9'cu a «3 1 va ad Jd o o
Configuration Block ‘]Jﬁi’]ﬂﬁi‘llWﬂﬂff’]1JﬂTi@QﬂTﬂmﬁNU@]m@Ql“ﬂiﬂnﬂi ATy

~ v Y

9 o Y a Y o 9 1% = a 9 . =
mu‘vmm"hﬂ‘wmmil’dsu%umﬂﬂmaﬂymzmmﬁmum@g TIHIWTUNN Per-client U

v 9

ANNAUTANTUT NI UATUYY

. . < 9’0-' a 9 u'J Yo ] 09.1’ H
Admission Control Block UaeniSUHA¥OUMIATIUSAFUATUSN InUNNATIN

U

[

9 1 4 1 qs;l ] A Yo [ Y Y .
Asvaulniveryouasds adalnidi lasunmsdamsudalag Session Block

(%

. . 3 . Aq ¥ a 'Y < ~
Session Block - Session Block 11]u Per-chentﬂiﬁﬂim‘iuﬂﬁj V¥ VaDNUIY

< 1 1 dy
Uszneudleuaendes aeliil

1
R.S.Nunes, M.S.Menezes and L.Domingues, (2009, June). “SIP based IPTV architecture for heterogeneous networks”. ConTEL

2009. 10th International Conference on Computer Communications. p. 421 — 428.



9 v
a LY

<] @ )
Signaling and Control Block Ua’[’]ﬂﬁSUWQ%’[’)‘Uﬂ']iﬁ\iﬂﬁllclfﬁﬁlfl‘lﬂ'ﬁﬂjﬂﬂmllag

E '
=\ Y A

{ < o o @ . Y v W
nemevdeniiiinihinlddyanuuazmsnuand msu IPTV Trick uenainiimslsudn

[ (3 o

v ad A 9 o = 1< dy & o a
LLﬁ'ﬂ\HJﬁ@lulﬂﬂﬂ’]ﬂﬂﬁﬂﬂfuﬂﬂ’]iﬂﬁgﬂﬂaWﬁclu‘]_lﬁ’[’)ﬂu cﬁﬂumﬂﬂaUﬂuﬁmuﬂju1m%$m!,uuﬂﬁ

U

[ < y o do o o o [ 1 v A
U5U159  Streaming Block vaendildlandusuiudmsumsdidoyaiadiifonazns

QU

oA Y A . . 9 Y Y o A o v
AUUUNTAINYIUIN Trick ¥10 Per-client maQllﬂmmﬁu‘ﬂNmumaﬂmuﬂwmwuﬂﬂam

LK AU

N 9o

IPTV Client Aogunssinaoifigsusnsonly IPTV Client Taoilsznoudie

A A a A o Y A M Y A A
AAULAYTNTUUN NVU IMS ﬁu?‘l/]ﬂ')']_lﬂ‘ll@TNLc]fﬁG]fuLLﬁgﬁLl'Wlﬂ'J‘UﬂﬁJﬁﬂ

(3

IPTV Client Modules: IPTV Client Modules N@in¢o Iagn3any IPTV AS Udqyay ol

 RTP Extractor azAnfA14 QoS Modules

IPTV Client

GUI 2 Preferences
A

A

Display & ’ ‘ ‘
Speaker

A

Audio/Video
Decoder
A

IP Core

IPTV AS

Access Network

RTP _ |
Extractor ‘

Streaming

I v A
. B QoS v
- {Monitoring

Signaling

Signaling

3% 2.2 M3V IPTV VU SIP 74 Client



2.2.2 IMS based IPTV services - Architecture and Implementation2
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Eugen Mikoczy, Dmitry Sivchenko and Veselin Rakocevic. (2007, August). “IMS based IPTV services - Architecture and
Implementation”. MobiMedia 07 Proceedings of the 3rd international conference on Mobile multimedia communications. p.
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T.Bartczak , Zwierzykowski and P.Poznan. (2009, September). “Validation of PIM DM and PIM SM protocols in the NS2
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set ns [new Simulator]
$ns color 1 Blue

set f1 [open outvideo.tr w]
$ns trace-all $f1

set nf [open out.nam w]
$ns namtrace-all $nf

# define the trace format:

Agent/UDP set nam tracevar true
Agent/UDP set tracevar true

# generate the sending node:
set send node [$ns node]
# generate the routers:

set router node 1 [$ns node]
S$router_node_1 shape "box"

set router_node 2 [$ns node]
$router_node 2 shape "box"

# generate the receiving node:

set recv_node [$ns node]

# define the links between the nodes:

$ns duplex-link $send node $router node 1 1068Mb 16ms DropTail
$ns duplex-link $router_node_ 1 $router_node_2 15Mb 18ms DropTail
$ns duplex-link Srouter node 2 %$recv_node 108Mb 18ms DropTail

# orientation of the links:

$ns duplex-link-op %$send_node $router_node_1 orient down

$ns duplex-link-op $router node 1 $router node 2 orient right

$ns duplex-link-op $router node 2 $recv node orient up

$ns duplex-link-op $router _node 1 $router node 2 queuePos 8.5
$ns duplex-link-op $router node 2 %$recv node gueuePos 8.5

# set the maximal queue lengths of the routers:
$ns queue-limit $send node $router node 1 600

$ns queue-limit $router node 1 $router node 2 660
$ns gueue-limit $router_node_2 $recv_node 608

# define the source and the source model:

set udp [new Agent/UDP]

$udp set fid 1

$ns attach-agent $send_node $udp

#$ns add-agent-trace $udp udp
#$ns monitor-agent-trace %$udp

# define the destipation:

set snk [new Agent/Null]
$snk set fid 1

’g‘l‘ﬂﬁ 2.14 @19819 Source Code



$ns attach-agent $recv_node $snk

$ns connect $udp $snk

# generate the video trace file ("Verbose Jurassic 64.dat" is only an example):
set original_file name tt.data

set trace file name verbose.tr

set origipal file id [open $original_file_name r]

set trace file id [open $trace_file name w]

fconfigure $trace file id -encoding binary
fconfigure $trace_file_id -tramslation binary

set last time @

while {[eof $original file dd] == e} {
gets $original_file_id current_line

if {[string length $current line] == @ ||
[string compare [string index $current_line 8] "#"] == 8} {
continue

}

scan $current_line "%f%d" next time length
set time [expr 1000*int($next_time-$last_time)]
set frame [expr $length]
puts -nonewline $trace file id [binary format "II" %$time $frame]
if {S$next_time > $last_time} {
set last_time $next_time
}
}
close %original_file_id
close $trace file id
# set the simulation end time:
set end sim time [expr 1.0*$last_time/1008+8.801]

# read the video trace file:

set trace file [new Tracefile]
$trace file filename %$trace file name

set video [new Application/Traffic/Trace]
S$video attach-agent Sudp
$video attach-tracefile $trace_file

# start the simulation:

sns at 8.0 {
$send_node label "VIDEO-SERVER"

’g‘l‘ﬂﬁ 2.14 #19814 Source Code (90)
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$router_node_1 label "IP-ROUTER 1"
$router_node 2 label "IP-ROUTER 2"

$recv_node label "VIDEO-CLIENT"

$video start

¥
# stop the simulation:

$ns at $end_sim_time {
finish

}

proc finish {} {
global ns nf f1
$ns flush-trace
close %$nf
close %fl1
exec nam out.nam &
exit @

}

$ns run

gﬂﬁ 2.14 19819 Source Code (AD)
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+ 8.833 8 2 udp 819 ------- 18 8.1 -2147483648.0 @ 0

- 8.833 @ 2 udp 819 ------- 18 @.1 -2147483648.8 @ @
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Source code N1F1uMI$ans IPTV vulaseamsaunanInsy

set ns [new Simulator -multicast on]
set tf [open videol.tr w]

$ns trace-all $tf

Agent/UDP set nam_tracevar_ true

Agent/UDP set tracevar _ true

set n0 [$ns node]
set nl [$ns node]
set n2 [$ns node]
set n3 [$ns node]
set n4 [$ns node]
set n5 [$ns node]
set n6 [$ns node]
set n7 [$ns node]

set n8 [$ns node]

$ns duplex-link $n0 $n2 100Mb 10ms DropTail
$ns duplex-link $n1 $n2 100Mb 10ms DropTail
$ns duplex-link $n2 $n3 10Mb 10ms DropTail
$ns duplex-link $n3 $n4 10Mb 10ms DropTail
$ns duplex-link $n3 $n7 2Mb 10ms DropTail
$ns duplex-link $n4 $n8 10Mb 10ms DropTail
$ns duplex-link $n4 $n5 10Mb 10ms DropTail

$ns duplex-link $n4 $n6 2Mb 10ms DropTail
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$ns queue-limit $n0 $n2 600
$ns queue-limit $n1 $n2 600
$ns queue-limit $n2 $n3 600
$ns queue-limit $n3 $n4 600
$ns queue-limit $n3 $n7 600
$ns queue-limit $n4 $n8 600
$ns queue-limit $n4 $n5 600

$ns queue-limit $n4 $n6 600

set mproto DM

set mrthandle [$ns mrtproto $mproto {}]

set groupl [Node allocaddr]

set group2 [Node allocaddr]

set udp0 [new Agent/UDP]
$ns attach-agent $n0 $udp0
$udpO set dst_addr_ $groupl

$udp0 set dst_port 0

set cbrl [new Application/Traffic/CBR]

$cbrl attach-agent $udp0

Agent/TCP set packetSize 1000
set tcpl [new Agent/TCP]

$ns attach-agent $n1 $tepl

$tepl set dst_addr  $group2

$tepl set dst_port 0
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set sink [new Agent/TCPSink]
$ns attach-agent $n8 $sink

$ns connect $tepl $sink

set ftp [new Application/FTP]

$ftp attach-agent $Stepl

set original file name 1080videol.data
set trace_file name 1080videol.tr
set original file id [open $original file name r]
set trace_file id [open $trace file name w]
fconfigure $trace file id -encoding binary
fconfigure $trace file id -translation binary
set last_time 0
while {[eof $original file id] == 0} {
gets Soriginal file id current line
if {[string length $current line] ==0 ||
[string compare [string index $current line 0] "#"] == 0} {
continue
H
scan $current_line "%f%d" next time length
set time [expr 1000*(33)]
set frame [expr $length/8]
puts -nonewline $trace file id [binary format "II" $time $frame]
if {$next time > $last time} {

set last_time $next_time

H
close $original_file id

close $trace file id
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# set the simulation end time:

setend_sim_time [expr 1.0*$last_time/1000+0.001]

# read the video trace file:
set trace file [new Tracefile]

$trace_file filename S$trace file name

set video [new Application/Traffic/Trace]
$video attach-agent Sudp0

$video attach-tracefile $trace file

set revrl [new Agent/Null]
$ns attach-agent $n5 $revrl

$ns at 1.0 "$n5 join-group $rcvrl $groupl"

set revr2 [new Agent/Null]
$ns attach-agent $n6 $rcvr2

$ns at 5.0 "$n6 join-group $rcvr2 $groupl”

set revr3 [new Agent/Null]
$ns attach-agent $n7 $revr3

$ns at 10.0 "$n7 join-group $rcvr3 $groupl”

$ns at 50.0 "$n5 leave-group $rcvrl $groupl”
$ns at 70.0 "$n6 leave-group $rcvr2 $groupl”

$ns at 90.0 "$n7 leave-group $rcvr3 $groupl”

$ns at 0.0 {
$n0 label "VIDEO-SERVER"

$router node 1 label "IP-ROUTER 1"



$router node 2 label "IP-ROUTER 2"
$recv_node label "VIDEO-CLIENT"
$video start

H

# stop the simulation:

$ns at $end_sim_time {
finish

H

$ns at 0.5 "$ftp start"

$ns at 180.0 "$ftp stop"

proc finish {} {
global ns tf
$ns flush-trace
close $tf
# exec nam mcast.nam &

exit 0

$ns color 10 red
$ns color 11 green
$ns color 30 purple

$ns color 31 green
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$udpO set fid_ 10

$n0 color red

$n0 label "Source 1"
$tepl set fid 11

$n1 color green

$n1 label "Source 2"
$n5 label "Receiver 1"
$n5 color blue

$n6 label "Receiver 2"
$n6 color blue

$n7 label "Receiver 3"
$n7 color blue

$n8 label "background traffic"

$n8 color purple

$ns set-animation-rate 3.0ms

$ns run
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0 I 2705
100 P 810
33.33333 B 485
66.66667 B 13005
200 P 1170
133.3333 B 780
166.6667 B 22765
300 P 1610
233.3333 B 2315
266.6667 B 31930
400 I 2885
333.3333 B 2280
366.6667 B 70210
500 P 3550
433.3333 B 3445
466.6667 B 49360
600 P 4780
533.3333 B 4095
566.6667 B 60540
700 P 4795
633.3333 B 4940
666.6667 B 70045
800 I 5685
733.3333 B 5185
766.6667 B 165585
900 P 7185
833.3333 B 6855
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9 1 o A o ax == = 1A .
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0 I 6528
100 P 9400
33.33333 B 4624
66.66667 B 4568
200 P 11848
133.3333 B 4656
166.6667 B 4944
300 P 11440
233.3333 B 3640
266.6667 B 3216
400 I 19256
333.3333 B 4664
366.6667 B 4688
500 P 13336
433.3333 B 4424
466.6667 B 2968
600 P 14488
533.3333 B 4160
566.6667 B 5080
700 P 12656
633.3333 B 3840
666.6667 B 3864
800 I 24040
733.3333 B 4624
766.6667 B 4976
900 P 12368
833.3333 B 3960
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