31
311 4
i 20
3.1.1.1 Main Switch Catalyst 3550 19 LAB
17 20
100 Mhbps. Port Interface FastEthernetO/43 Port Interface FastEthernet0/36
Uplink itch-Catalyst 2926
3.1.1.2 Gateway Switch Catalyst2926 19
1 Gbps. Port Interface GigabitO/1
Catalyst3550 100 Mbps.  Port Interface
GigabitO/2
3.1.2
3.1.2.1 Switch Catalyst5500 (ENG04) 4 2
1Gbps.  Port Interface Gigabit9/8 Port Interface Gigabitl/2
20 Ghps.
3.1.2.2 Switch Catalyst5500 (ENGO03) 3 1

4 20 Gbps. Port Interface Gigabitl/2 Port Interface
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FastEthernet3/6 (UTP CAT5)
1 100 Mbps.
3.1.2.3 Gateway Switch Catalyst3550 3 1
1 Ghps. Port
Interface  GigahitO/I
Switch Catalyst5500 (ENGO3)  Port Interface FastEthernet0/36 100
Mbps.
3.13
1 1
3.1.3.1 Switch Catalyst3550 (CEN-32)
1 Gbps. Port Interface Gigahit0/5 Port Interface
GigahitO/l IGhps.
3.1.3.2 Switch Catalyst6513 (CEN-59) 3 4
Port Interface Gigahitl/22 1 Ghps.
Port Interface Gigabitl/24 1 Gbps.nj port
3.1.3.3 Internet Gateway Router7206 (CEN-59) 3 4
( inetHl
(Internet Service Provider) 1 Gbps.  Port Interface GigabitO/l Port

Interface Gigahit0/2

31
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Gateway Aterne: Video Server

Totalyet 8éd
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3.2 (SNMP Protocol)
(MIB:Management Information Base)
1 :
(Traffic Counter)

« IP Address
«  Subnet Male
«  SNMP Community String Name

+  SNMP Port Service 161



161
31
31
No.Device Description

19 Server Monitor

7 Catalyst 3550 (FI.19)
6 Catalyst 2926 (FI.19)
5 Catalyst 5500 (ENG04)
4 Catalyst 5500 (ENG03)
3 Catalyst 3550 (Fac.ENG)
2 Catalyst 3550 (CEN-32)
1 Catalyst6513 (CEN-59)

0 GW Router 7206 (CEN-59)

3-2

No.Device Description
19 Server Monitor
7 Catalyst 3550 (FI.19)
6 Catalyst 2926 ( .19)
5 Catalyst 5500 (ENG04)
4 Catalyst 5500 (ENG03)
3 Catalyst 3550 (Fac.ENG)
2 Catalyst 3550 (CEN-32)
1 Catalyst 6513 (CEN-59)
0 GW Router 7206 (CEN-59)

? , {
Hostname SNMP Community Port Interface
IP Address Mask Gateway DNS Name Device String Name VLAN ID No.
161.200.93.17
161.200.92.6 255.255.255 192 161 200.92.62 161.200.93.11 BOONLUE

=0/43, Out=0/36

161.200.93.252  255.255.255.0 cpeng VLAN 3

=1/2,0ut=5L0
161.200.93.241  255.255.255.0 cpeng

=9/8, Out=1/2
161.200.80.229  255.255.255.0 readonly ~ VLAN28

=1/210ut=3/6
161 200.80.239  255.255.255.0 readonly  VLAN28

=0/6, Out=G10/1
161.200.80.227  255.255.255.0 readonly

=010/5, Out=GI0/L
161.200.255.6  255.255.255.252 public VLAN TRUNK 691

=6I1/22, Out=GI1/24
161 200 255.10  255.255.255 252 public VLAN691

=610/2, Out=0/1
161.200.255.218 255.255.255.252 public

Interface Port Device

- FastEthernet 6
Out : FastEthernet 6
FastEthernet 0/43

Out : FastEthernet 0/36

Address Interface MRTG Traffic

hlto://161.200.92.6:8000/

http:/lapollo7.co.end. chula. ac.thistat/
FastEthernet 112 (Traffic Analysis for 3 - CP-CAT2926-1)

Out : FastEthernet UL (Traffic Analysis for4 - CP-CAT2926- hitn://1131.200.92.71cisc02926/

: Traffic Analysis for 9/8 - ENGO4 CAT550D

Out : Traffic Analysis for 1/2 - ENGO4 CAT5500 littp://161.200 80.2/erio04 5500.himl

Traffic Analysis for 112 - (VLANZS)

Out : Traffic Analysis for 3/6 - (VLAN28) hitp:/M161.200 80.2/eng03 5500.himl

FastEthemnet 0/6 VLAN 28 for CP on FI. 17- 19 BLDG4

0 ut. GigabitEthernet 0/L Uplink to CUNET hitp 1161.200 80 2/eria03 3550.html

Traffic Analysis for GigabitEthemet0/5

Out : Traffic Analysis for GigabitEthemet0/1 htp:/lwww.it.chula. ac thistatistics/cu-traffic/3550-cen3?

3550-cen32 . GigabitEthemet 1/22
Out - fwl-cen59 GigabitEtheret 1124

fwl-cen59(1 Gbps Full-duplex): GigabitEthemetO/2
Out Link to UniNet:23Apr2005(1Gbps Full-Duplex) : GIOIL  htto:/ixvww. .chula. ac thistatiStlcslc u-traffic/7206-ce 59!

hitp:/» . w.chula. ac.thistatistics/cu-traffic/6513-cen59i


http://apollo7
http://l61.200
http://www.it
http://%c2%bb
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321 (Multi Router Traffic Grapher)
(Traffic Counter)

3-2 1 2548 3l 2548

3-2 3-3
Traffic Analysis for Server Farm - Microsoft Internet Explorer
Ale- Edit view F,avortes Tools Help

. .
NJ Back » 0 Search Favorites ( N 3 JR

Address ,'é j http://apollo7.cp.eng.chula.ac.th/stat/161,200.93.250_39.html

Traffic Analysis for Server Farm

System:  CPSwitch48 in
Maintainer.

D cnption: FastEthemetO/43
ifType:  ethemetCsmacd (6)
ifName:  FaO/43

Max Speed: 12.5 MByte /

Tire statistics were last updated Friday, 9 December 2005 at 21:40,
at which time ,CPSwitch48" had been up for 30 days, 6:27:56.

3-2 7 Catalyst 3550 (F1.19)
(In) = FastEthernet0/43
? Catalyst3550 19
4 48 0/43

2548 21:40 12.5 MB. 3-2


http://apollo7.cp.eng.chula.ac.th/stat/161,200.93.250_39.html
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Weekly1Graph (30 Minute Average)

73 240.0 k
| 180.0 k
b 120.0 k

60.0 k

Fri Thu Wed Tue Non Sat Fri

Max  239.0 kB/s (1.9%) Average i 3729.0 Bs ?0.0%; Current if 5175.0 B/s ?0.0%;
Max Qut:33.4kB/s ( .3%) Average Out:1634.0 B/s (ID0%) Current Out: 1443.0 B/s (0.0%

3-2-1
3-2-1

'Monthly" Graph (2 Hour Average)

O 64.0 k
b 48.0 k
b 320 k ...
16.0 k
0.0 k M— Y _1
. Week 49 Week 48 Week 47 Week 46 Week 45

Max 61 8kB/s( 5%) Average :\Va7o6.0 B/S( 0%) Current ( -16.7kB/s ( .1%)
Max Out:9594.0 B/s (0.1%) Average Out:1631.0 B/s (0.0%) Current Out:9394.0 B/s (0.1%)

3-2-2
3-2-2
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Traffic Analysis for UpLink - Microsoft Internet EKplorer "y el )
File Edit View Favorites Tools  Kelp

V-J Back - MRy (3 Search nilFavorites * Media "  ; # " 13 &
Address  rigjj http ://apollo?.cp.eng.chuia.ac,th/stat/161.200.93.250_36.htm|

Traffic Analysis for UpLink

System:  CPSwitch48 in
Maintainer.

Descnption: Fast.Ethernet0/36
fType: ~ ethernetCsrnacd (6)
ifName:  Fa0/36

Max Speed: 12.5 MByte /

The statistics were last updated Friday, 9 December 2005 at 20:26,
at which time 'CPS\vitch48" had been up for 30 days, 5:14:34,

3-3 MRTG 7 Catalyst 3550 (FI. 19) :
(Out) = FastEthernet0/36
7 Catalyst3550 19
4 48 0/36
9
2548 20:26 12.5 MB. 3-3

Weekly' Graph (30 Minute Average)

732880.0 k
1 2160.0 k ...... i
b 1440.0 JQ R
8 720_0 k ............... 4 o T Lt SR L DI
2] X. ! :.;.""'Ig‘ o) ek P
0.0 k & ; : : eI ot
Fri Thu Wed Tue Mon Sun Sat Fri

Max : :2858.9 kB/s §22.9%) Average In.240.3ch/sEl.9%g Current. :0.0B/s 20.0%3
Max L4918 kBIs (3.9%) ~ Average Out:170.2 kB/s (1.4%) Current Qut:0.0 B/s (0.0%

3-3-1
3-3-1



Monthly" Graph (2 Hour Average)

25

800.0 k

Bytes per Second

48 Week 47

Week 46

Week 45

Code
node Ho.

Max . 786.1 kBJs (6.3%) Average 2318 kB/s(1.9%

3-3-2
3-3-2

3-3

MAX EL Throutfiput
Outside Traffic link to' Device

Mode Device Netw fk Wp] Interface Resource

Max
i Ethernet 100 Mbps

Video Server Out:Ethernet 100 Mbps.
:FastEthernet 0/43
Catalyst 3550 (FI.19) 3340 Mbps. Out:FastEthernet 036

: FastEthernet 1/2

Catalyst 2926 (F1.19) 2260 Migs Out:FastEthem et 1/l
DFastEthernetd/s
Catalyst 5500 (ENG04) 12.443 Mbps, Out:FastEthemetl/2
FastEthernetl/2
Catalyst 5500 (ENG03) 7035 Mbps. Out:FastEthenet3/s
:FastEthernet 0/6
Catalyst 3550 (Fac.ENG) 2444 Mtps Out:GigabitEthemet 0/1
: GigabitEthernet0/s
Catalyst 3550 (CE N432) 100324 Mbps Out: GigabitEthernet0/1

GigabitEthemet 1/22

Catalyst 6513 (CEN -59) 110335 Mbps Out:GigabitEthemet 1/24
D Ethernet 100 Mbps.
Video Client Out:Ethernet 100 Mbps.

GigabitEtherneto /2

GW Router 7206 (CE N-59) 111234 Mbps Out:GigabitEthem eto/1

Current 1 494.7 kB/s (4.0%
Max Out:46J.| kB/s (3.7%) Average Out:170.6 kBs (1.4%) Current Out: 108.0 kB/s (0.9%

Max

0.239 Mbps.
2.8589 Mbps
0.4919 Mbps
2.6596 Mbps
27.0 Mbps
405 Mbps.
56.7 Mbps
37.7 Mbps
10.6 Mbps.
15.3 Mbps
39.0 Mbps
154 Mbps

145.8 Mbps

238.9 Mbps.

202.2 Mbps

237.3 Mbps

(Maximum)

MRTG Traffic

IN
Average

0.003729 Mbps.
0.2403 Mbps
0.1717 Mbps
0.2451M bps
1.8823 Mbps
8.5295 Mbps
13.6 Mbps
3.5094 Mbps
1.6453 Mbps
1.6776 Mbps
22.0 Mbps.
67.3 Mbps.

78.2 Mbps

98.8 Mbps.

101,1Mbps.

98.0 Mbps.

Update Collect Data Weekly 2/12/2005 to 9/12/2005 Via Monitor MRTG and E1 Program use port service SNMP (161)

Max

0.0334 Mbps

0.4918 Mbps.

2.8588 Mbps.

0.4926 Mbps.

33.2 Mbps

32.4 Mbps.

47.9 Mbps

45.6 Mbps

19.1 Mbps

15.4 Mbps

61.8 Mbps

145.6 Mbps.

153.5 Mbps

205 Mbps

243.5 Mbps

201 9 Mbps.

(Average)

00T
Average

0.001635 Mbps
0.1702 Mbps
0.2459 Mbps
0.1817 Mbps
2.4065 Mbps

12.7 Mbps.
9.6128 Mbps
3.4796 Mbps
2.5517 Mbps
1.7195 Mbps
16.6 Mbps
78.1 Mbps

67.4 Mbps

105.8 Mbps

99.5 Mbps

100.9 Mbps



32.2 (Program EquartorOne)

(Agent?
Abstract Syntax Notationl (ASN.1)
Agent

Subnet Mask

26

(Manager)

[P Address
161

(SNMP Commmunity String Name)

EquartorOne)

Port Interface

3-4
MAXtterprise - Microsoft Internet En, TIM

File Edit View Favorites Tools Help
siBack » o+ ]j) " nsearch  Alravorites

Address [ }http:1/127.0.0.1:80001/res

WEBEEM-mm

vy 1 il

Reports\]ii |

Alarms 4. |

Resources “ l

Topology M! [ Events |

Resources ---- root

< alarms | Rasouross A;’

r t I‘Fl.l.q' 85.09 % 11.932 Mbps 11.93%

- Router?206. (E\C@ ]IIID% 19.697 Mbps 1958 %

| ™ I 55.17% 2,143 Mbps 2.14%

r CaIaIystiﬁEO 2) 1B“ 78.95 % 53.268 Mbps 5.33 %

r catalyst55QQ ENSH) m l 399 70.65 % 12.065 Mbps 27.02 %

r | |||| 84.62 % 2,194 Mbps 0.22%

Sl T Catalyste513 (CEN-59) 92.01 % 77.956 Mbps 11.83%

| CfltetoUSaiCELLi  T11TilIIT] Azz 10p 60 BLETH 2,808 Mbps

MAX Logistics

3-4

(SNMPSever
180

4gt
li PG [

Systems [ Help?

2.80 %
3.05 %

1009


http://127.0.0.1:8000/res

3.3

n1x infrastructure
n2x udp2x chr2x Chula Source /n7x internet client (black flow)
n9x Application source / n8x Application Cliert (red flow)

N i Video Senver *
{Internet \ (No

| Gateway ) fin 022 -

/ — In = Traffic Coming to Network Chula

¢— Out = Traffic Going to Internet Gateway

Video Client

wly el
Int lli( “I-;’ l:;‘\*‘

2

FL20{Mpnitor— 0110

100 ME
100 Mk x 16 ines

100 Mo

o
o ﬁﬁ

[

_—

*Tratfic Generate Endto End Node = UDP>VBR
*Noise Traffic impactto node = UDP>VBR or TCPIhttn) >VBR
*Update Data Tratfic onweekly 2/12/2005 to 9/ 272005

|/ Network \
"\CHULA )
R

19
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2

(Interactive Mode)

% setns [new Simulator]
01

% at 1 “puts \"Hello World\

% at 1.5 “exit”

2
% run
Hello World

(Batch Mode)

simple, tel

setns [new Simulator]
at 1 "puts 1"Hello World\
at 1.5 “exit'
run

ns simple, tel

28



Hello World

Applications

connect

D 4

------------------------------ Protocol Stack

attach-agent O\ attach-agent
/ Topology

3-6

3.3.2 (Creating Event Scheduler)

-setns [new Simulator]

at <time> <event>

- <event>

run

3.3.3 (Tracing)

3-6

29



0

trace-all [open test.out ]

trace-queue 0

1(Nam-1)

-setnflopen test,nam ]
namtrace-all |

I 1 (Nam-1)
namtrace-queue 0 !
[ Trace File
- <Event><time><from><to><pkt><size>....<fid><sre><dst><seq><attr>
+ 10 2 cbr 210 . 0 00 31 0 0
v/ /B 2 chr 210 ... 0 00 31 0 0

3.34 (Creating Network)

[]

-set 0] node]

-set 1'[  node]

]
duplex-link 0 ! <bandwidth> <delay> <queuetype>
- <queuetype>: DropTail, RED, CBQ, FQ, SFQ, DRR
I (LAN)

make-lan <nodelist> <bandwidth> <delay> <lltype> <ijqtype>

<mactype> <channeltype>

- <lltype>: LL



- <ifqtype>: Queue/DropTail,
- <mactype>: MAC/8023

- <channeltype>: Channel

335 (Inserting errors)

- set lossmodule [new ErrorModel]

- Slossmodule setrate 0.01

- Slossmodule unit pkt

- Slossmodule ranvar [new RandomVariable/Uniform]

- Slossmodule drop-target [new Agent/Null]

lossmodel Slossmodule SnO Snl

3.3.6 (Setup Routing)

rtproto <type>

- <type>: Static, Session, DV, cost, multi-path

multicast
mrtproto <type>

- <type>: CtrMcast, DM, ST, BST

3l



337 (Creating Connection)
(Transports)

1 -setusrc [new Agent/UDP]
-set udst [new Agent/NULL]

2 -setudp [new Agent/UDP]
-set null [new Agent/Null]

1 - attach-agent $ 0 Susrc
attach-agent ! (lst
attach-agent 0 dp

2 - attach-agent ! [
connect Susrc Sudst

connect $udp

- set tsrc [new Agent/TCP]
- set tdst [new Agent/TCPSink]

-settcp [new Agent/TCP]

- set tcpsink [new Agent/TCPSink]
attach-agent 0 $tsrc
attach-agent ! Stdst

attach-agent ) Step

attach-agent ! Stcpsink



connect Stsrc Stdst

connect Step Stcpsink

3.38 (Creating Traffic)

I (CBR)

-setsre [new Application/Traffic/CBR]
- %chrO attach-agent $usrc

at 0.5 “SchrO start”

at4.5 "SchrO stop”

} (VBR)
- setsre [new Application/Traffic/VBR]
- %vbrO attach-agent  re
at 0.5 “SvbrO start'
at4.5 "SvbrO stop"
I (Exponential) (Pareto)

- setsre [new Application/Traffic/Exponential]

-setsre [new Application/Traffic/Pareto]

u (FTP)

- setftp [new Application/FTP]
- $ftp attach-agent Step
- $ftp attach-agent Stsrc

- ns at <time> "Sftp start’
(Telnet)

- set telnet [new Application/Telnet]



3.3.9

3.3.10

L

- Stelnet attach-agent Step

(Trace Driven)

- set tfile [new Tracefile]

- Stjilefilename <file> ;# <file> : Binaryformat

- Inter-packet time (msec) and packet size(byte)
- setsre [new Application/Traffic/Trace]

- Ssrc attach-tracejile Stfile

1 1

- Sset chrO [new Application/Traffic/CBR]
- SchrO setpacketSize 500
- SchrO set interval_0.005
(Application-Level Simulation)

(Transpart protocol)

1 (HTTP header)

Agent/Message
Application/TcpApp
(Web Cache)
- set cache [new HttpCache Snode]

- Scache connect Sserver

(Web Client)

34



- set client [new Http/Client 0dle]

- clientconnect erver

- clientset-page-generator pgp

- Sclient start-session Scache erver
(Web Server)

-setserver [new Http/Server ode]

- Sserver set-page-generator $pgp

(Finishing up the script )

procfinish {} {
global ns nf

flush-trace
close $nf
exec nam testnam &
exit0  }

at5.0 "finish ”

U4-n

Nam
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3-4

N19
N7
N6
NS
N4
N3
N2
N1
NO
N18
N10
Nil
N12
N13
N14
N15
N16
N17

Catalyst 3550 (Fl. 19)
Catalyst 2926 (Fl. 19)
Catalyst 5500 (ENG04)
Catalyst 5500 (ENG03)
Catalyst 3550 (Fac.ENG)
Catalyst 3550 (CEN-32)
Catalyst 6513 (CEN-59)
GW Router 7206 (CEN-59)

(
(
(
(
(
(

NO
N1
N2
N3
N4
N5
N6
N7

3-5

3



3-5

q q a q

(In) (Out) (Mbps) (Mbps)
N7 Catalyst 3550 (FI. 19) In : FastEthernet 0/43 0.239 0.033
Out : FastEthernet 0/36 2.859 0.492
N6 Catalyst 2926 (FI. 19) In : FastEthernet 0.492 2.859
Out : FastEthernet 1/1 2.860 0.493
N5 Catalyst 5500 (ENGO04) In : FastEthernet9/8 27.000 33.200
Out : FastEthernet 1/2 40.500 32.400
N4 Catalyst 5500 (ENGO03) In: FastEthernet 1/2 56.700 47.900
Out : FastEthenet3/6 37.700 45.600
N3 Catalyst 3550 (Fac.ENG) In : FastEthernet 0/6 10.600 19.100
Out : GigabitEthernet 0/1 15.300 15.400
N2 Catalyst 3550 (CEN-32) In : GigahitEthernetO/5 39.000 61.800
Out : GigahitEthernetO/1 154.000 145,600
NI Catalyst 6513 (CEN-59) In : GigabitEthernet 1/22 145.800 153.500
Out : GigahitEthernet 1/24 238.900 205.000
NO GW Router 7206 (CEN-59) In : GigabitEthernet0/2 202.200 243.500
Out : GigabitEthernet0/1 237.300 201.900
341
infra

For {set i 0} {Si< 8 } {incr i}

{

setinfra(Si) [ node]



infra( 1)

mfra(1)

3-9

infra(2)

outy (N 2)

(INL) (OUT2)

infra(l) ~ infra(2)
Tl = (OUTIL +IN2) /2
T2 = (OUT2 + IN1)2
T12 = (145.8 + 154) /2
= 149.9 Mbps.
T,.1 = (1456 + 153.5)/2
= 149.55 Mhbps.

chulasrc(1)  chulasre(2)

infra(1)

: Y 149.9 Mbps
|
NN 149.55 Mbps

chulasrc(l)

3-10

infra(2)

chulasrc(2)

3



342

chulasrc

For {set i 0} {$i <8} {incri) {
set chulasrc($i) [ node]
$chulasrc($i) color "blue"

set chulasrc_null($i) [new Agent/Null]
attach-agent $chulasrc($i) chulasrc_null($i)

40

)Transport layer)

(Application Layer)m
Exponential NULL obj
311 chulasre) 1)

IN
chulasrcQ)
( $i
chulasre(l) chulasrc(2))
set chulasrc udp in(Si) [new Agent/UDP]
set chulasrc_udp_out($i) [new Agent/UDP]
chulasre) 1) UDP IN

attach-agent $chulasrc($i) $chulasrc_udp_in($i)
attach-agent chulasrc($i) chulasrc_udp_out(8i)

Exponential

ouT

UDP OUT



343

set chulasrc_exp_in($i) [new Application/Traffic/Exponential]
set chulasrc_exp_out($i) [new Application/Traffic/Exponential]
$chulasrc_exp_in(8i) set packetSize 1000
$chulasrc_exp_out(8$i) set packetSize 1000

| $chulasrc_exp_in($i) set burst-time 7.55

| $chulasrc_exp_out($i) set burst-time 7.5

packetSize 1000
burst-time 75
24

15

$chulasrc_exp_in($i) attach-agent $chulasrc_udp_in($i)
$chulasrc_exp_out($i) attach-agent $chulasrc_udp_out($i)
$chulasrc_exp_out(l) set rate_ 224.3 M
$chulasrc_exp_in(l) set rate_ 149.9 M
Schulasrc_exp_out(2) set rate_ 149.55 M
$chulasrc_exp_in(2) setrate_ 27.2 M
4 [15]
4 mpeg_server
4 mpegclient

#Create Video Client

set mpeg client [ node]

set mpeg_client_null [new Agent/Null]

attach-agent Smpeg client $mpeg_client_null

#create Video Server

set mpeg_server [ node]

set mpeg_server_udp [new Agent/UDP]

41



344

initialSeed
rate_factor_
345

2.21

(Flow)

Switching

4 [19]
30
#MPEG4 Traffic
set mpeg server mpegd [new Application/Traffic/MPEG4]
Smpeg server mpeg4 attach-agent Smpegscrver udp
$mpeg_server_mpeg4 set initialSeed 0.4
mpeg_server_mpeg4 set rate Factor 5
connect Smpeg server udp Smpeg client null
04

[11][12]

infra LSR

for [set i 0} {$i <8} {incri} {
set infra($i) [ mpls-node]
set infra_LSR($i) [eval $infra($i) get-module "MPLS"]

CBQ

Ims. CBQ
CBQ DropTail
8

DropTail

42

Label

DropTall



duplex-link $infra(0) Sinfra(l) 1Gb Ims CBQ

duplex-link Sinfra(0) Schulasrc(O) 1Gb 1ms DropTail
duplex-link infra(l) $chulasrc(l) 1Gb 1ms DropTail

28621

I link Sinfra(7) $chulasrc(7)] queue] set limit 28621

LDP

configure-ldp-on-all-mpls-nodes

LDP Label Switching Message

Simple Best Effort Service 1SBTS
LDP SBTS

cfg-cbg-for-SBTS 10 DropTail 500000.000000 0.000000 auto 0.000000
bind-ldp-to-SBTS
enable-control-driven

SBTS SBTS
10-17 (IN) 20-27
(ouT) 4 9000
1 110 100 4

set chulasrc_udp_in($i) [new Agent/UDP]
set chulasrc_udp_out($i) [new Agent/UDP]



attach-agent $chulasrc($i) $chulasrc_udp_in($i)
attach-agent $chulasrc($i) Schulasrc_udp_out($i)

chulasrc_udp_in($i) set fid_ I9i
$chulasrc_udp_out(8i) set fid 28

bind-flowid-to-SBTS I9i
bind-flowid-to-SBTS 2§i

4 7 [10]
for {setj 0} {$j <8} {incrj} {
$infra_LSR($j) set-flow-prio 140 1
$infra_LSR($
$infra_LSR($]) set-flow-prio 1 [expr 10+$]] 1
Sinfra_LSR(Sj) set-flow-prio 1 [expr 20+§j] 1

j) set-flow-prio 150 1
)

$infra_LSR($j) set-flow-prio 19000 7
3456 [12][16]
2.21 [28]

LDP LDP
207 [17]

2.2

configure-rsvpte-on-all-mpls-nodes

44



45

SBTS 4 HBTS
SBTS HBTS
SBTS

cfg-cbg-for-SBTS 10 DropTail 500000.000000 0.000000 auto 0.000000
cfg-cbg-for-HBTS 10 DropTail 500000.000000 0.000000 auto 0.000000
bind-rsvpte-to-SBTS

(session)

set ses(l) [$infra_LSR(7) session $infra(l) 1]

Path  message
654321 (label switching path id ) 2000
50 MbpsR ' 1
1 |0OMbps”
SBTS 1 HBTS !

for {setj 0} { j <8} {incrj}{
at 1.2 "$infra_LSR($j) bind-flow-erlsp 19000 2000"



341
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, [14]
(Trace File)
gawk script
34.7.1
Flow
4
L 2-6
fsDrops 4
9000 60
droprate 9000
IFs 1 4 19 7
60
sentrate 4 19 7
action = “+” (Enqueue)ll
action = (Dequeuc)it
action = “d”
(Trace File)
step” 1 (TraceFile)l
Step 1 numrs
sentrate fsDrops droprate
60 step
numFs  sentrate  fsDrops  droprate 60



1

© 0o N o Ul B~ w N

ORI e e e e .
R o e Rs &GRSO ES

BEGIN

2 9-19

20-24

26-31

fsDrops* 100/numFs
32-38

{

fsDrops = 0;
droprate = 0;
numrs = 0;
sentrate = 0;
step = 1;

action = $1;
time = $2;
from = $3:

to = $4;

type = $5:
pktsize = S6;
flowed = $8;
src = $9:

dst = $10;
seq_no = $11;
packet_id = $12;

if (from==19 && to==7 && action == "+") {

numrs++;

iy

19 7

9000)

droprate* 100/sentrate
60



2
23
24
25
26
21
28
29
30
31
32
33
34
35
36
37
38
39
40
4
42

if (time <= step) {
Sentrate++;

if (flowid >=9000 && action == "d") \

¥

fsDropst+;
if (time <= step) {
droprate++;

if (time > step) {
printfO'time %f Sent rate %d pkt/s (all %d) Drop rate %d pkt/s (all %d) Percent %f/sec %fall\ "
step-1,sentrate,numFs, droprate,fsDrops,droprate* 100/sentrate,fsDrops* 100/numFs);

}

END {

printfO'number of packets sent:%d lost:%d\ ,"LnumFs, fsDrops);

|

3412

0 Step

droprate = 0;
sentrate = 0
++step;

Step

3-5

(Mbps)

(Trace

File)!
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SN

oo ~Jd O> o

10

13
14
15
16
17
18

19
20

0 action = “+” (Enqueue)U
0 action = (Dequeue)U
2. 8-18
3.
18 ( 9000)

= throughput +pktsize

BEGIN 1

# Initialization
highestjaacket id = 0;
step = 1,
throughput = 0;

I
{

action = §1;

time = $2;

from = §3;

to = §4;

type = $5;

pktsizc = $6;

flow_id = $8;

src = $9;

dst = $10;

seq_no = $11;

packetid = $12;

if (time > step) {
step = step+1;
throughput = throughput *8/1000000;

49

60 step

4 1
25-21
throughput
19-23



22
23
24
25
26
21
28
29
30
3
32

Jelse {

END {

printf("%f %f Mbps\n*, step-1, throughput);
throughput =0;

if (action == "+" && from =="1" && to == "18") {
throughput = throughput +pkisize;
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o 4 O o

10

13
14
15

34.73

BEGIN {
highest_packet_id[ 100] = 0;

prévenus delay = 0:
max flowid = 0;

}
{

action = $1;
time = $2,;
from = $3;

to = $4;

type = $5;
pktsize = $6;
flowid = $8;
sre = $9;

dst = $10;

9000

2-4
1-17

25-26

9000)

packetduration = endtime - starttime

ol

19
(flow id,packet_id)yf

(flow 1id,packet_id)
29-31

38-43



16

18
19
20
2
2
23
24
25
26
217
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

46

seq_no = $11;
packet id = $12;

if (flow_id >= 9000 && action !="d") {
if (action == "+"' && from==19) {
iff packetid > highest packet id[flow_id] )
highest_packet_id[flow_id] = packetid;
if (flowid > maxflowid )
max_flowid = flowid;
If ( start_time[flow_id,packet id] ==0)
start_time[flow_id,packet id] = time;

}

iff action == "r" && t0==18 ) {
end_time[flow_id,packet_id] = time;

}
}else {
end_time[flow_id,packet id] = -1;
{
}
END {

for ( expectfid = 9000; expectfid <= max_flowid; expectfid++ ) {
for (packet id = 0; packet id <= highest_packet_id[expectfid]; packet id+t ) \

start = start_time[expectfid,packet_id];
end = end_time[expectfid,packet_id];
packet duration =end - start;

if f start < end ) printff'time %.9f delay%f\ ", start, packet duration);

X
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3.4.8
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L( Joint . ) 3
3-1
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