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GNU + Cygnus

+ Windows =

Cvgwin Home What Is Cygwin?

Cyewin/X Home Cygwin is a Limx-lilkce environment for Windows. It consists of two parts:

Red Hat Cygwin Product o ADLL (cygwinl dil) which acts as a Limrx APT emulation layer providing substantial Linux APT functionality.
Community + A collection of tools which provide Linux look and feel.

S N EUSI The Cygwin DLL currently works with all recent. commercially released x86 32 bit and 64 bit versions of Windows. with the exception of
® Mailing Tists Windows CE.

® Newsgroups

Note that the official support for Windows 95, Windows 98. and Windows Me will be discontinied with the next major version (1.7.0) of
* Cygwin. which is in beta testing night now.

o Mirror Sites

+ Donations What Isn't Cygwin?
Documentation p e 3 ! L . ¢ )
o Cygwin is not a way to run native limix apps on Windows. You have to rebuild your application from source if you want it to run on Windows.
o EA ¢ Cygwmn is not a way to magically make native Windows apps aware of UNIX ® finctionality, likce signals, ptys. etc. Agam. you need to build
o Users Guide vour apps from source if you want to take advantage of Cygwin finctionality.
o APIReference .
Help. contact. web page_ other info_..
® Acronyms
Contributing

et help on find where a package or
® Snapshots Install orupdate or N or file lives in the Cygwin
n using setup exe ¥E
Source itn CVS | bow. release
e TS (using setup.exe)

o Cvewin Packages Latest Cygwin DLL release versionis 1.5.25-15

Software
o Setup Packase Search Installing and Updating Cygwin

o Related Sites "

The latest net releases of the Cygwin DLL are mumbered 7.n.x. where
o Licensing Terms December 1998 onward should work correctly with 1 nx DLLs.

SOUrCEWare.org

is currently "5" (e.g.. 1.5.25). Any Cygwin program built from

The I.n.x version mumbering refers only to the Cygwin DLL. Individual packages like bash, gcc, less, etc. are released independently of the DLL.
The setup_exe utility tracks the versions of all installed components and provides the mechanism for installing or updating everything available
from this site for Cygwin_

The signature for setup.exe can be used to verify the validity of this binary using this public key.

Run setup.exe any time vou want to update or install a Cygwin package.

03505 S 8o 18 i Cwl) Coons (YL Cos 4lgS o oS install cygwin now SCJ (g9,

Dgd (oo ol n5 eyt al> s (pl o
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Cygwin Net Release Setup Program

Thiz zetup program iz uzed for the inibial inztallation of the
Cogwin ervironment az well az all subzequent updates. Make

zure ko remember where vou saved it

The pages that follow will guide you through the inztallation.
Fleaze note that Cygwin congistz of a large number of
packages spanning a wide variety of purposes. We anly
inztall a bagze set of packages by default, *ou can always run
thiz program at ary time in the future to add, remove, or

upgrade packages as necessan.

E

Setup.exe verzion 2573.2.3

Copyright 2000-2007
bkt A A, cygwin, com.’

[ et > ][ Cancel I

oS oo ol ) next a3

c sl Saiiy - Cijusa sl o Fyus

Choose A Download Source

Chooze whether to install or download fram the internet, ar install from files in
a local directory.

%) Inztall fram |nternet
[dowrloaded files will be kepk for future re-use)

() Download Without Instaling

1 Install from Local Directony

HER
C

¢ Back ][ Memt > ][ Cancel

VEA Y asio
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Select Root Install Directory

Select the directony where pou want to install Cogein, Alzo chooze a few

iniztallation parameters.

Fioot Directary

[rztall Far

(%) &l Users (RECOMMENDED)

Cygwin will be available to all users of
the system. MOTE: Thiz is required if
yaLl wizh ta run services like 2zhd, ete.

O Just Me

Cogwin will only be available to the
current user. Only select thiz if you lack
Adrmin. privileges ar wou have specific
needs.

ol
BEE
c

Browse...

Default Text File Tope

() Unix / binary [RECOMMENDED)

Mo line tranzlation dane; all files opened
in binary mode. Files on digk will have
LF line endings.

D05 A test

Line endingz will be translated from unis
[LF] to DOS [CR-LF] on write and vice
werza oh read.

Head maore abaout file modes..

[ « Back ][ Mext ][ Cancel ]

oo Slpiien . prn g5 o0 TOOL directory Coowd ;o 048 cuai oyl o cygwin cuwl |13 a5 1) ol dlgy
b,y 2R G Coga 5 |y b an Sl oS oy 05 (08 Gy Syge @ s 1y S cnl aS 0pd
oS oo 0l 1y 15 0 ymiy e oS (s0 Sl ) NEXT 4SS g 00 )5
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Select Local Package Directory o

Select a directory where you want Setup to store the installation files it

downloads. The director will be created if it does naot already exist.

Local Package Directaony

Browse...

[ < Back ][ et > ][ Cancel ]

Jalgs 0 33 il yo cygwinexe 1 aS oS Ol | gl abg e 5 pb b al> o ol 5o
b b5, sl 51 098 o yalls 55 o bl g oS oo ] 1) MEXE 4eSS ppas

a5 Oyeo opl e 0 @m0 slal |y 03 Slendais o iy () j0 Wb wuiS oo ool proxy 5l & sl
S oo o3l | direct connection
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Select Your Internet Connection
Setup needs to know how pou want it ko connect to the intermet. Chooze e
the appropriate zettings below.

() Direct Connection
3 Use |ES Settings
3 Use HTTRAFTP Prosw

Prosy Host

Part

[ < Back ][ P et > ][ Cancel

.MQ

VEA IV F asio
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Choose A Download Site
Choose a zite from this lizt, or add vour awn sites to the list

Available Download Sites:
hitp: / Awea.gohd. com

hitp: £ Aanana vemp-clesver. com n—
frpe /A mirrors. wmizgion. com
hittp: A mniirrars. smission. com
hitp: A Amirror. cpe. cmich. edu
frp:/#ftp.atlib. gatech. edu
hitp: £ Assana, gtlib, gatech. edu
frpe A drnirror. o vk edu

hittp: A mnirmar. oz vt edu

ftp: Amirror. mcs. anl.govy

hittp: A mnirrar. mizz. anl. gow

ftpe # dmirror. averse. niet

| ey |

Id=zer URL: Add

[ < Back ][ Mext ][ Cancel ]
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Progress

Diownloading...
zetup bz fram http:/Aoyawin.mirrors. hoobly. comd

Connecting...

Thiz page displays the progress of the download or installation.

cC

Progress: [

F -
c Chuigin Gt

Progress

Downloading...

26 % [57kA214k) 12.3 kbis

Thiz page displays the progress of the download or installation.

zetup bz fram http:d Aase ven-clever. comddownload/cygwing

Progress:
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Select Packages :
Select packages ta install C
iKeep (O Prey (8 Cur O Esp Cateqorny
ategorny I e B. 5. Size FPackage
B Al &% Default

Accessbility £% Default
Admin £¥ Defaul T
Archive & Default
Audio £ Default
Baze &¥ Default
Database &% Default
Devel & Default
M Do &% NafAnl

Hide obsolete packages

[ < Back ” st > l[ Cancel ]

oS oo g 1) gee 433 ol jo g 5L 1) devel aws oy (ol o

U oS oo S5 perl a4 by o sl iy 359 gee,gec-gt+,patchutils,gec-core sle 4y 35 (g,
S oo oLl s (gl | inetutils a5 ¢ 00,5 5L | net diws w1038 ,8 Sl caal gl

a3 anlol o g @S o0 bl ceas gy 1, opensshg openssl gla a4 35 aws ren doldl o
I, xorg-x11-develg Xorg-x1lasu¥ X11 aiws ;0 L g 03905 ObxSl cuas glp 30 |, make
) 0 HNEXE aaS g oS (o0 Sl vim 4 55 editor atws [0 S oo oLl

il ool ool lis py sl Ko 0 ol e
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Select Packages =
Select packages ta install C
(ikeep (OPev 8 Cur (E=p Categony
ateqgory M e B. 5. Size Fackage
¥ Skip nfn  nja 374k flk-demoz: Cross platform
& Skip nfa  nja G40k fitk-devel Cross platform 1
& Skip nin  njn E91k  fltk-doc: Cross platform C-
&¥34.4-939 d 1k agee: C compiler upgrade |
&¥ Skip nfn  nja B.70Bk goc-ada: Ada compiler
&¥34.4-339 d 21630k goc-core: C compiler
&¥34.4-999 d 7829k  goc-g++ C++ compiler
& Skip nfa  nia 1.976k goc-gf 7 Fartran compiler
&¥ Skin nia  nia 2171k ace-ades 1 eomniler
— .-l
Hide nbzolete packages
¢ Back ” et = ] [ Cancel ]
c Cysdnn S2in - Galaet ey ,___J _J 31
Select Packages
Select packages to ingtall C
(keep (OPev & Cur (O Exp Categany
ateqarny M e B. 5. Size Package
¥ Skip nfa  nja 2426k  gooc-gpe: GMU Pascal co
¥ Skip na  nja 11,73k goojava: Java compiler
& Skip nfa nin 1k goe-mingw: Mingw32 GCI—
& Skip nfa nin 4 2587k gooc-mingw-ada: Mingw3z
& 200505221 | B9k goo-mingw-core: Mingewd,
& 20050522-1 O 1.894k  gocmingw-g++: Mingw3z
& Skip nfa nin Bk gooemingw-gf 7 Mingw3s
& Skip nfa nin 278k goo-mingw-ade: D compil
i Skin nifa nia A7k nereminoee-anes bl e 35 S
| | |
Hide nbzolete packages
¢ Back ][ Mext = ] [ Cancel
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Select Packages C
Select packages to install
Cikeep (O Prevy & Cur (O Exp Cateqaory
ategory =T B. 5. Size Package ._
& Skip nfa nin 22k pango-runtime: Buntime b
¥ 0.3.01 | 24k patchutilz: & small collech
&¥ Skip na  nja 193k pore: Per-Compatible Reg
& Skip nfa nin 102k pore-devel Perl-Compatik
& 030741 O 14k perl-ExtUtilz-Depends: Bu
11241 | 10k per-Extitlz-PkgConfig: P |
&¥ 0.23b-1 n 71k pkgconfig & utility used 1
& Skip nfa njn 110k plotutilz-devel: Header file
¥ Skin nfa  nfa 488k nnztareszal-dewel Dﬁufelnr |

Hide obsolete packages

[ < Back ][ Mext > ][ Cancel ]

Slp Saisd oo dlpiing cual Gl olo a0yl j0 sl oo Lled sl oy aslsl o
o ey mb ausS cplplocal 5Le 0 50 ml 00,5 Gl L8 ol 0 a5 ol a5 ceas
Wiy 50,5 0gkils 4y g9 5 setup Aol Al o (pl ;0 puiee | NEXE daSDg 00,5 by, ouls Ll cll>

09h (oo el sl 3l 090 sla
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Progress =t
Thiz page dizplayz the progress of the download or installation. i

Downloading...
bash-3.2 48-21 tar.bz2 from https S, very-clever. comddownl...
g% [49k/581k] 159 kb/s

Package: L |
Tatal: [ |
Diigk: CLLLLLLL ]

Cancel

b LG oglls asol 5lasm o wales loy asds FO sga> bps oL S VYA 5 il 6l sobils oyl

o Ll sl setup acl ;e 5l s 098 o0 £9,0 CYEWIN Coal « setup asly gl > b o, LG @

sy 5l oo shorteut « start menu o4 desktop laswe ;o a5 aes ojl>! Liled &g jo wales>
.S olx| bash shell 4 &
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Create lcons -
Tell zetup if you want it to create a few icons for cofvenient access ta the y
Cygwin environment,

Create icon o Desktop
&dd icon to Start Menu

Installation Status
Inztallation Complete

[ < Back ][ Firizh ][ Cancel ]

ol 0dwy LL 4 Sygwin cuas al> e cpl j0.0uiSe 1|, finish aeS's

Cwawin

' W= T2 T2
oS oo SIS desktop o dg9>g0 eon

o9l (53, cygwin aslp sl sl

Probabilitv_...

Pronu

Al oo shellCygwin oo 0,00 oyl
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Copying skeleton files.
These Files are for the user to personalise
their cyguwin experience.

These will never be overwritten.
*./.bhashre® > “rhomesss/  bashec’

‘.. hash_profile’ -» ‘rhomess~/”_hash_profile’
oA inputrc® -2 Cshomessss . inputrc?

Cul L34S old JB g oad 0,53 sl L wS o g5le ans | shell linuxlaswe o ey oyl

) el (258 G 51wl 00,5 QL] cea ol a5 W25 (0 )18 (sl i 9y (Ko Wigh 0233

Lo 0 nS cual gl il 00> CI\CYEWIN Aligy 9,0 b adigy g o Bl pudl ool s

0,23 c:\cygwin\thome\s alg (9,0 1) NS owad b ool o o oo plil 1y 55 >0 cygwin
S s

S oo Ll ) Ohgies i A g
pwd

cd

Ls

Tar xzvf ns-allinone-2.33.tar.gz

S 5L 1y NS eos 00,28 hlatar b a lo,d o 5]
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nz—allinone—2.33-21lib—1.2_.3/infhack.c
nz—allinone—2.33-21ib—1.2_3/inffixed.h
nz—allinone—2_.33-21lib-1.2.3-inflate.h
ns—allinone—2_.33-2z1ib-1.2.3-FAQ
nz—allinone—2.33-21lib—1_.2.3/wind2-
nz—allinone—2.33-21ib—-1.2_3/win3d2- zlibh.def
nz—allinone—2.33-21ib-1.2 .3 win32-UizualC.txt
ns—allinone—2_.33-/21ib-1_2_3-/win32/z1libhl . »rc
nz—allinone—2.33-21ib—1.2_.3/win3d2 Hakefile.hor
nz—allinone—2.33-21lib—1.2.3/wind2-Makefile.msc
nz—allinone—2.33-21ib-1.2_3-win32/DLL_FAQ.txt
ns—allinone—2_33-/2z1ib-1_.2 _3-/win32-/Makefile_gcc
nz—allinone—2.33-21ib—1.2_.3/wind2- Hakefile.emx
nz—allinone—2.33-21lib—1_.2.3/amiga~
nz—allinone—2_.33-2z1ib-1.2_.3/amiga-Makefile_zas
ns—allinone—2_33-/z1ib-1.2 _3/amiga-Makefile _pup
nz—allinone—2.33-21lib—1_2.3/READHE
nz—allinone—2_.33/21ib-1.2 .3 /minigzip.c
nz—allinone—2.33-/2z1ib-1.2_3/zutil.h
ns—allinone—2_.33-/2z1ib-1_.2_3/inf late.c
nz—allinone—2.33-21ib—1.2_.3/example.c
nz—allinone—2_.33.-README
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= -5 x|
ns—allinone—-2.33-21ib—1.2.3-FAQ Il
nz—allinone-2.33/2z1lib—1.2 .3 win3d2~

ns—allinone-2.33/21ib—1.2.3/win32/zlib.def
ns—allinone-2.33/21ib—1.2.3/win32-0isunalC.txt
nz—allinone—-2.33/21ib—1.2.3/wind2-21ibl . rc
nz—allinone-2.33/21ib—1.2.3/win32Makefile.bor
ns—allinone—-2.33-21ib—1.2.3/win32-Hakefile.msc
ns—allinone-2.33-21ib—1.2.3/win32-DLL_FAQ.txt
ns—allinone—-2.33-21ib—1.2.3/win32-Hakefile.gcc
ns—allinone-2.33/21ib—1.2.3/win32Makefile.emx
nz—allinone-2.33-/21ib—1.2 .3 /amiga
ns—allinone—2.33/2z1ib—1.2.3/amniga-Makefile.sas
nz—allinone—-2.33-21ib—1.2 .3 /amigasMakefile.pup
nz—allinone-2.33/21ib—1 .2 .3 READHE
ns—allinone—2.33/21ib—1.2.3/minig=zip.c
ns—allinone-2.33-/21ib—1.2.3/zutil.h
ns—allinone—-2.33-21ib—1.2.3/inflate.c
ns—allinone—-2.33/21ib—1.2.3/example.c
nz—allinone—2.33-README

% cd ns—allinone—2.33

rm —f tezt.gh sample_out test_io test_io.exe test_graph test_graph.exe test_Flipll
test_flip.exe test_sample test_sample.exe

echo "Congratulations —— the tests have all been passed."

Congratulations —— the tests have all been passed.

touch certified

= Build GT-ITH
-I../include -L..~1lih -DFBSD —¢ —0 itm.o itm.c

—I..A1include —-L..~1ih -DFBSD ¢ —0 gEeOog.0 geog.c
-I..7include -L..-1lih -DFBSD —¢ —0 ts.o ts.c

-I._/include -L._.~1ih -DFBSD —¢ —o dfz.o df=z_c
-I..-include -L..~1lih -DFBSD —o ..~ binAsitm itm.o geog.o ts.o dfs.o —1lm —1lg

-I..7include -L..~-1ih -DFBSD —¢ —o sgh2alt.o sghZalt.c

-I../include -L..~1lih -DFBSD —o ..~ binssgbh2alt sgh2alt.o —-1m —-lgb

-I..include —-L..-~1ib -DFBSD —¢ —o edriver.o edriver.c

-I../include -L..~1ih -DFBSD —¢ —o eval.o eval.c

-I..sinclude -L..-1ih -DFBSD —o ..~ binsedriver edriver.o eval.o —1m —1lgh
gt—itm has been installed successfully.

—I..A1include —L..~1ih —¢ —0 sgbhZ2comns.o sghZcomns.c

-I..7include -L..-1lih o ../ binssgbZ2comns sgbZcomns.o —1lm —lgh

—I..Ainclude -L..-1lib —¢ —o sgbZhiernsz.o sgb2hiernsz.c

-I..7include -L..-1lih -0 ../ hinssgbZhierns sgbZhiernz.o —1lm —lgb
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[} [} [} ( [ 1 -
I ) | [ [INO) 0 ) |
) 0 ) 1 i )
0 0
" 0 \ ) 0 0
0 0 E ] 0 0
1 M0 | DHA ) 1
| [ | ) I 3 1 1 [ I [ 0
| [ H ) (] ) (] [ 0 )
[ [) [) i [) [
[} [} [} 1 [ 1
[} [ 1 [} M0 1 [ 1
) 0 ) 1 i )
0 0
" 0 \ ) 0 0
0 0 E ] 0 0
1 DM | DHA ) 1
| [ | ) I 3 1 1 [ I [ 0
| [ H ) () ) () [ 0 )
| [ [ 0 [ )
[} [} [} 1 [ 1
[} [ [ [} MO ( [ [
) 0 ) 1 i )
0 0
-

Oeed 0 NS deliy jeiws opl gzl 5l o 0esS Sle>13 1, Jinstall jgiws Wb 1>l gl Jl>
oS Ll 1) LT sl a8 08 o 00ls Slygimd a5l s 09 (oo dsgy
298 12l e 7S ln Y Sl QLB U oS (oo 121 ) Blie Sl jiws >
LD LIBRARY PATH=/home/s/ns-allinone-2.33/otcl-1.12
LD LIBRARY PATH=/home/s/ns-allinone-2.33/lib
TCL_LIBRARY_ PATH=/home/ns-allinone-2.33/tcl8.4.13/library

Export LD LIBRARY PATH
Export TCL_LIBRARY

o> bt e mAM ey 1 sl 4t @l s Sl 85 Sige 0 090wz
(o JSo ) oS 1,1 1, startwxwin.bat
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% startxwin.bat
startxwin.bat — Starting on Windows HI-28088-XP-28083

7 -

A dales 5l s IS8 4 Koo 0ty SOl pl o

X - & (=]E3)

o
=

N.S. 15 g gy -T-)

Seialpg oo ) el oad JSas Jlais 90 aSid o Sy ple 9 aSid e ol sl TCL

VEA 5 YF amio



www.NetSimulate.net Sl 5 5y smalS Gl 450l (5 ke And g e - Gt gar G

Qlﬁl Calo g m.l.c oiils

NS2 jloacds 3l eolawl L VANET slaaSiiss (gilwacs 100,138 oleae -
i ' SisrSI slaiyeel 55 5

Sl 1y 25 seiws ol (B Ll gl (s 3905 0,033 el Wiguw b 1y T 5 05,5 0,15 emacs  Jie
10w bed
ns tel gy b aslip b ol
oo Lo g oo ioled Visual & jso a0 1) oG B 0o NAM aclip 4 ol oo |y aaliy >9,5
S oanlie Glika laj Jolsh 53 1, (s3lntnnds chlise o0

N.S. ‘S}de -¢-)

5o )l e Llod (gilwad 4ol ;o b a5 asil G slo S5

Loy slaxs  —

Sy dasie —

Loy oauas Jlail gl dasin —

dabo g sl loog 4 Jate sl SS9 p g6 —

Sl Sl elgsl —

Sl aie o as e slle; 9 gilwand (ley -

oSt IS sla iy il 5 458 S5 il & g sl bl ki —

L ol ol 00,8 oloul jluacs WM 5l (object) = oo S wub cgslwands sl jo pad gl o

Set ns[new simulator]

A dale g bS] dasgs Jold a5 aSls (55905045 OtC] g NS Dl jgiws SaST L 398 jgiwd 5l o

o2 4 4l ooyl S SaS L aSils Dlle g bogi sl 5 awy 0gb oo olou! waiil o (Agent)

Sy (Jle plsie 4 b oo Jlail abgrye slodg 4y 5 aSl (Dale rizren 9 Wgd oo e

il o oS e 51 Sz o)) Y (slaS5ss 5 (8l 5 oSl bt (SKealis ol pos

e lsie 4 5903 alsss 551y Ll sboyi y olyicoe dnogi o Ll Jlasl 5 4 odbole ol

(Window) Lol o,y Jobo sty mpms 5 sirleicgn it 5 TCL 5 51 o) Jole Sy 25 p5iss 30
WS o (20,1020 YO @ |y Gl TCP JSTg, 0 piin G a5

Set tcp[new Agent/TCP]
$ tcp set window 25

oley Job o eledds alaxd o jo lgi oAt jews SWST L NS o bolas ;) gaidle; Iy
e85 i Sl Gl 5 57 ey e USel 3 ity 33md b 1 tcl (slaJly (53t
Ll el 5 4t (3908 Suome (SN (PlE Sldle) )0 Al slaSld [y Cdge Slenl > obxl
50 $ebr0 oo cpmas LB 5l SIS ase 4S5 Wigd oo el ) Oligiws Jle Glgie 4l o pal )8
80,5 aBgie FIO yloy ;0 5 wled S8l Jloyl 4y £4,8 0.5
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$ns at 0.5 “$cbr0 start”
$ns at 4.5 “$cbr0 stop”

Slles aails el exit g Stop Olygiws rizad g 0gb o 5T (g 5lwand TUn Hgiws SWS L
Sl NS. o (g5lwaccts Dldes plxil oo Jlox| Carogs s 00,51 YU ;o asul 0igd so (5 5lwacds
w23l p o0 B slesluancd ploxl sl TCL g NS, &l jgiws 5 JelS cnogs 4 som slaidu 5o
ot SigSe aaSed (glatend b bLSl 5 ads) pealin b oaiilys sl LAl 555 ol Gas
Olye bl ogdioe (o bl )5 wdlion 0 g a0l SO sl sbml (SoSs 5 99290 sla el
OB oailgz dnlal jo 0gd cols cailer 4 (5900 Dledbl Ll mussi 5,k 5l g cole s oLl
o 009 2135 Sleil ;o il uyol &5 gatd iy aalie 4 axzlio b Gl Sjgo ;0 b oy dalys
Aas dalsl 1) ol ol el

Lt NS L 15 (sl amo e ol |, il (528,518 oo ,US &8 b 5 NS sl 5l IS sles V IS
sl saizile; ot s s3lotents Slelae (sl sl e s OTCL 5l & iy S sl
3 oliose 358 ol plet 13 25,0y plosl Syyn Sl £ iy s 05t (sl ot cmnlin (Sl
3,5 ool 09> g0 (glailuliS” ailgs

-p OTel : Tl interpreter - E - Q
with OO extention Analysis

OTel Seript Simulation
Simulation NS Simulator Library Results 4,
Program + Event =cheduler Obvects }H
* Metwork Comp onent Ohjects NAM
* Metwork Setup I—Ielping Wetarork
Modules (Plumnbing Mo dules) Amirmator

ns IS slizlin) S
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3,5 eolaiw! 8590 by OTCL -V-F-)

Gilwdcd laailelS L aS cawl OTCL e wlwl 5 NS jl38le 5 ol (873 W3 a5 yokilen
Sy dalem ade Lo NS LIS ol oS cwngianlipp aigS> OTCL o aSCo] iy (oS oo 15 4Ll
30 omgdalp Sloake pedlio b olsl jglate 4 OTCL g TCL asby G 5l Jlio Cond ol )0
Gl 00 2,8 Ceomd (| 50 loas 03,9] NS jaalogs e 5l Ll ol .l sais 00,91 OTCL
Dyl GLsT CHt 9 C cwngianlip slayby b g ol 05,5 i |, NS oaislys as

S557 59,5 055 sy S TCL 13 ol on 55z 5 wms 5lis b Col IS Jlto 55 ) i
OTCL aSilsil 5l 0,5 Cawyo dil> SO L g ols jlade byyiie 4 )lg5 oo 365> uizmen ilgs 1,8 4]
Ctt 5 C Olygiws ples oS csl moly ol .cosl TCL 4sl 5 (Object- Oriented) 1,5 & ases
ol b 150 g dmagi (BB G 50 el oad axtg TCL by @ a5 1) 5 deli algioe g9, sl ool
ns ex-teltel ouS ol |y Jlie Ojle ol >l dxas ;o deliy cpl Glia! gl 0uS 0,53 ex-tel.tel
Syl sl o ) YL L tel8.0 dses 31 .0uS o JEINS dlwg 4 |, OTCL i IS 1S 5w
A sl ex-teltel & le ol Ly IS an auiles o

# Writing a procedure called "test!'
proc test {} {
set 5 43
get b 27
set o [expr fa + §h]
set d [expr [expr fa - $h] % 5]
for {get k 0O} {3k < 10} {imeor k} |
if {3k < &}
puts "k < 5, pow = [expr pow(id, ik)1"
1 else {
puts "k >= 5, mod = [expr id % SkK]"
H

'

# Calling the "test" procedure created abovre
test

05l TCL 4l 1) e

ol oS AaLS pl 5l o 09500 S g SO e gl proc suldS dls TCL o

eXper dolS 1 am a5 ST, Bl Ojle Jlade a5 W oS o pdo 4 [EXPT ... ] Ojle 05l oo oolaiul
oebaisl lade pils Last o gl a5 sbl atily axgr 4SS pl 4 Wb sl dls | ol ool
S5 50 polie Ol (sl 0uS soliiwl Wl o i gl ol ot 4y a5 $ cdle 5 e o sl
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Al ol Gl bawes 137 Y 20 1) s g0 polie g aples colaiwl puts oS dals 5l asles oo

2,5 sealys ala>do (295 3 1) ) polie
K<S5, pow=1.0
K<S, pow=1120.0
K<5, pow=1254400.0
K<5, pow=1404928000.0
K<5, pow=1573519360000.0
K<5, mod=0
K<5, mod=4
K<5, mod=0
K<5, mod=0
K<5, mod=4

SisSz onles Jlie ) el 00l 4igs OTCL s b ol a8 ol 155 5 &aliyy o o Jlie

olwl NS 51 Jgeso )5 G laie a0 31000 oo Lis OTCL o Iy o] 5l eolaswl ¢ 5 o S ol
NS o coi S idls Lol wuln i O 08 a4 Conl Sew aslp jo s o SO 31 ookl wsS
A Sl o 8515 o0 L8 colaiul 8,90 (g5lewand sloacly jo a5 NS (glas & .abl abe &lgs oo

A oolaiwl B o>l OTCL o C++ g OTCL (s 95290 sbadigm bl Ll asil C++ oL

# add a member function call "greet"
Class mom
mow instproc greet {} f
$self instvar age
puts "Sage year old mom Sav:
How are ?DE doing?™

i

# Create a child class of "mom" called "kid"
## and overide the member function "greet"
Class kid -superclass mom
kid instproc greet {3} |

S§self instvar age

puts "$age_ vear old kid zavy:

That's up, dude2™
'

# Create a mom and a kid object, =zet each age
set a [new mom)]
fa set age 45
set b [new kid]
b set age 15

# Calling membher function "greet'" of each object
fa greet
ih greet

63l OTCL &b, ¥ e
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oW A WS o e kid g mom gl 4 s o WS g0 a5 Gl OTCL a6l S Y Jloo
3l as oS e ool greet ol a4 i G 51 WS 90 2 9 el mom )l (child) W8 WS S kid
&l e 5 0980 o0 pedaid VO a Kid WS (6l 9 YO 4y mom (WIS glysage e e b o iy S
INSEProc g = o WIS SO ddgi (sl class (gudS AalS .05 o 00 loo bae i 3l plaS” o (1 greet
Cowols ,55 gl y superclass (goldS AolS .06, oo 13 oolatnl 550 o o WS 2 &b iy a5 (gl
oW g5 51 KId DS aSl s (6l 9S (o0 alamde 8 Sl j0 &5 jshailes g 95,00 )10 5 )]
o G0 sae milgi ca i 0 CH b 5o el ool solaswl aalS™ ol 5l il mom (gl , i )8
S oo S Instvar .wS o eyl OTCL jo |y as les $self el jo g 048 o0 ooliwl this 5o Ll
By, psie cpl S L sl ool Gy e HlaS 0590 ST j0 Wl co dwlol jo aST 6 e el LI aS
s o ddgi (Gl ol dalgS yy Was e SO Ojgan] e )0 08 o 8 eolaiul 890 il oul
ex- ol b glaaliyp o 1, ¥ Jlo 51 .05 co oolaiwl new dolS 5l oS oo oaline ¥ Jlo jo a5 jshilen
S, dule> oamlin 1) 5 polae ns ex-otcltel ol b il 00,5 0 .53 otcl.tcl

45 year old mom say:
How are you doing?
15 year old kid say:
What' uper spective up, dude?

& Lwads 3l oolw Jlio Sy -Y-F-"

G5 4z b3 a0l wales 0ol syl g 00,5 oo Lo NS o giluad G cwond (] 0
szl Glp aS o olx) LY SKS cole aSlls a5 sl OTCL ol 6 ¥ Jle oo o plxdl
, Iyns ns-simple.tcl & Le § auS 0,53 ns-simple.tcl pul 4 LB G j0 1) 55 Aol o jloans
S G el ooy e n3, 02, nlLn0 glapwl 4 0,5 Jlex 5l asils pl oS ol ol o
Sloj ),_>l; 5 2Mbps wil slgy Ln3 gnl o puen 902 900 o (duplex link) 48 )b g0 £45
),320ms by 56 5 1L7TMbps ol sligs b ad,bgs S S5 n3 g n2 o 0gd 0 o] 10ms
A o oolaiwl 10 o3lusl zSlas L Drop Tail cas 1 e, S 51 SOy 0,0

et Sink Jale (slyy JusT Sy cprizman w055 o0 Jate 10 05,5 4 16D 55 5l (agent) Jule
S a8 adgr wilgs o tep Jele aS an G ojlul mSTas 538 s Gub 00,8 e ol n3 @ onls
s3T5 g tep Jule sy soiiw 3 6l ACK sloains Jlo)l 5 odgs dalsy sink Jole sl colgls
n3 & oo ato null Jole aynl a4 ool Jaio udp Jole .o ks oage 1y ool cdb o sladins 0,5
oJg (Constant bit rate) cbr 4 ftp .05 o ol 1) oo 2dl o sloainy lais null Jule el Joog
il e Jato udp gtep Julse 4 oo 4 a8 axies S8l 5 slaoasS
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asb 0.1 j0 a5 conl ouls pdaid (659b 5 0S8 o 0dei IMbpS &5 Ly 5belS G (slaasu, Chr
Ol 0> 15 @ adl F o g g9, adli )y ob fIp 09l o RBgie 4l FIO j0 5 00,5 G £9,0

.».\.Cb.)‘sc

Create a simulator object
set ns [new Simulator]

#Define different colors for data flows (for NAM)
$Sns color 1 Blue
Sns color 2 Red

#Open the NAM trace file
set nf [open out.nam w]
$Sns namtrace-all $nf

#Define a 'finish' procedure
proc finish {} {
global ns nf
Sns flush-trace
#Close the NAM trace file
close $nf
#Execute NAM on the trace file
exec nam out.namé&
exit O

{

#Create four nodes

set n0 [$ns node]
set nl [$ns node]
set n2 [$Sns node]
set n3 [$ns node]

#Create links between the nodes

Sns duplex-link $n0 $n2 2Mb 10ms DropTail
$ns duplex-link $nl $n2 2Mb 10ms DropTail
$ns duplex-link $n2 $n3 1.7Mb 20ms DropTail

#Set Queue Size of link (n2-n3) to 10
$ns queue-limit $n2 $n3 10

#Give node position (for NAM (

$ns duplex-link-op $n0 $n2 orient right-down
$ns duplex-link-op $nl $n2 orient right-up
Sns duplex-link-op $n2 S$n3 orient right

#Monitor the queue for link (n2-n3). (for NAM
$ns duplex-link-op $n2 $n3 queuePos 0.5

#Setup a TCP connection

set tcp [new Agent/TCP]

$tcp set class_ 2

Sns attach-agent $n0 Stcp
set sink [new Agent/TCPSink]
$ns attach-agent $n3 $sink

VFA SIYY asan



www.NetSimulate.net a5 55 smalS sla 40l (5 e And aa e -l gan

Olpl Coro g ple oKl

NS2 jloacds 3l eolawl L VANET slaaSiiss (gilwacs 100,138 oleae -
i i ' ” SisrSI slaiyeel 55 5

$ns connect $tcp $sink
Stcp set fid 1

#Setup a FTP over TCP connection
set ftp [new Application/FTP]
Sftp attach-agent $tcp

$ftp set type FTP

#Setup a UDP connection
set udp [new Agent/UDP]
$ns attach-agent $nl S$udp
set null [new Agent/Null]
Sns attach-agent $n3 Snull
$ns connect $udp $null
Sudp set fid 2

#Setup a CBR over UDP connection

set cbr [new Application/Traffic/CBR]
Scbr attach-agent S$udp

$cbr set type CBR

S$cbr set packet size 1000

$cbr set rate 1mb

$cbr set random false

#Schedule events for the CBR and FTP agents

$ns at 0.1 "$cbr start"
Sns at 1.0 "$ftp start"
$Sns at 4.0 "$ftp stop"
$Sns at 4.5 "$Scbr stop"

#Detach tcp and sink agents (not really necessary)
Sns at 4.5 "$ns detach-agent $n0 S$tcp ; $ns detach-agent $n3 S$sink"

#Call the finish procedure after 5 seconds of simulation time
$ns at 5.0 "finish"

#Print CBR packet size and interval
puts "CBR packet size = [Scbr set packet size ]"
puts "CBR interval = [Scbr set interval 1"

#Run the simulation
Sns run

NS o ool (g 5lwdcss dolip G oY s
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() nede — link [ | agent

top 0 traffic souce

pkt size: 1 kEBEyte, rate: 1 mbps

chr

ftp

Hec

10 4045

osles aSed Sy S3elms 1Y S8

=
=

WS oo, g4 ,5 (Simulator Object) jlodas « o <SG aded UNS ol SO (S jshas

Set ns [new simulator] -
O pleie (gl ol 10 080 o Larass IS e o |5l g 0gd o jlwdcd = L SO bl el
el 1y s sla,ls jgiws Las cpl ailoads ools ioled SUILG! &g Ll sy 51 polie 4 lo e
1RO 0
el 11985 SO aiuyle cpl (28 i O jgear WS o dbw! (Scheduler) wley S @
(94565 0030l |y Ceond 0 Sad) WS o Sl 1) (513 iy o] Cnjs @
s o plil 1) 5 Oldes a5 conl ol slls jloas ol
S o adgi |y e S g S wile (oS 5 sl s O
&S oo Jog lyudp b tep slosle yudas oo adgi sl oo <l ©
) 505 oo 5 oolitl Syg0 oS 5 sloe B (gl Ygomo a5 aSid sliz! slaymaly ©
WS oo 3] Wigy sink g tep aile Llole (po O
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o)t.é O
Sialed ly Ll 5l (&5 wiz e s ganples 5 ileand Slles @i sl @l it
4S8 oy ns-2/tel/lib/ns-lib.tel Cwand (o |y ailgs (ol iles o 9 Wiy o0 G NAM

$ns color fid color:
$HS color 1 Blue )9.';.,..:0 JL.A U‘?“"U .o)L.)J LSJ"‘"L 61.@‘ )wa S9y y 9 0O NAM &)‘“"L"‘" L.s‘)'.’

Dgds aseie ol S5, L Jslools oyl > a8 550 0 el
$ns namtrace-all file-descriptor:

0333 NAM (609,5 Cuo 3 S0 4 1) (gilwand (trace) obo, a5 9oS oo jloacd 4 b oyl
wig ol o $ns flush-trace [stws dews 4 Sl )3 Tom 2bs, bt a5 (LB gl imen oS
3,90 oge o b oboy mll gilee S gl alive 5,k oo trace-all pb 0,5 o 1) 04d
355 oo )48 ool
Proc finish{ }:
3l mo cladS 5l o finish xewgw Snsats.o “finish” jgiws sy a4 (g5lwans 5l aw
3,90 (post-simulation) (gjluacs ;| am gloawg,y b (pl [0 0sd o odilg>l 3 (giluwans g9,5
Ayl 18 axgs
Set n0 [$ns node]:
@il 5 ool 5l aS el oS5 e B o0 S SUNS o aS e sbml ) lo S &b
wilgs oo IS .Cowl ouls JSCis 0 gu o0 0010 s gl (g yidw ,o 4S (port classifier) &g ouisS
50 9 Sel 0al sl alflas job 4y a5 &g 0aisS gaadd s O L oyl ol b 5l 05 S
oSl gl el 00,5 lal 1) 0,5 SO ol IS ab ol Ll oles sl (igd oo Jaie p d dalol
ns-2/tcl/libs/ns- g ns-2/tcl/libs/ns-lib.tcl gl 4 asly oo 098 co il digS> 0,5 & an
A les axx>l 10 node.tel
$ns duplex-link node I node 2 bandwith delay queue-type:
w4 |y oud patide 0,5 95 5 03,5 sl Guae Wb Sligg 5 23U L ool S 93 Hews
5 2b Lo p)l5 (nlpli wed oo Comme S Sl p5u Gleim 05 (25,5 Do NS )3 a8 (oo Jake
g Sl 00l iy x5 Drop Tail g4 5l o 598 Jlie j0 Die .aisS adrinn o ST oln] plSn jo 1) (a0
J,8 1, RED &ols’ Drop Tail dulS” slw Wilgs oo sl oS oolaiw] RED a3l aalgse )57 )31

REV-J

L ns- ns2/tcl/libs/ns-lib.tcl slabls & ailes oo 39250 SIS cvalive gl .0uS adg 1) ol 5 00,5
szl jo 1y Uas alin ailes oo 4 Cel () daxgi BB 4SO G .0uS dex| 0 ns-2/tcl/libs/ns-link.tcl
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ax>lpe NS slasal) 4 sl o oledl (6l sl amsls Sl b So S5 g oS 0l Sod S
$ns queue-limit node 1 node 2 number
dae by S oo Jato o 4 1) ¥ 5 ) (slao S aS wosle Sud g0 4y bgsjpe o Jobo j5iws (0
o5 o cao 53l Squeue-limit $n2 $n3 10 jgws L Jlo flom auled oo (asuine oals ool
Ao o 8 Vel lin3 g n2
$ns duplex-link-op node 1 node 2 ...
Condge duilys oo Heiwd (nl aliwg @ 025 oo 1,8 eoliiul 000 NAM o foled sl jgiws ()
o L S S 5% & e a5
$ns duplex-link-op $n0 $n2 orient right-down
Ba> .0, )13 (B0 0e) Hulb-Canl) Cuxdae ;010 0,5 4 Cad N2 0,5 a5 WS o s
L ol b aplos saalive sige 1y Lol b oo (silonend o)bss Sl 5 ao, Copabpa 5o bas
zle 9 UDP 4 TCP sile SC8l5 Jalge sl s Cond j0 .l o0 bl (glwacs  cwll J=lh0
o Ss lam gd wolais Wigd oo Jate elge g lao)S 4y i i 4 oS CBR g FTP Jie G815
Sl szl conl oaile (Bb oS sz LS 5 Nedee plnl 2l ileand 5 ungle) Sl
Do on pll SnS TUN jgiws dliwg 4 aS Wil oo
Set tcp [new Agent/TCP]:
Eo b Jole o Wil o )5 (IS jskay Lol oo o LiS 1, TCP ole S oy (S5 oz 0l
A Sl S e &g lal sldl cdds o Sl alie g Jelgs aiS olnl py g |, SIS
woyadt @l gd (ol by S o )8 0olital )90 OTCL |8 s 5 Wigd oo Sbw] CH o Ygano
|y sldl ) SleedlS (gl b )57 L8135 wlie 5 Jalge slowl (sl aiS  adgi 1) il a8 o105 052
NS ;o auilgs oo |y Oledbl 4565wl (o ¢ ¢ Application/FTP, Agent/TCPSink, Agent/TCP) wilay
bbb 0SS asxl e ns-2/tcl/libs/ns-defoult.tel L1 4y ol oo ,I5 o1y 6l Ll oS lay manual
39290 NS ;o Ll daz a5 S SwS Wilgi oo cnlpli 9 Sl (258 i sl el )by polie (g5l )55 0
At 4> Lol lo el )b g diswn
$ns attach-agent node agent

ele $ns attach-agent $n1 $udp Sice 0S5 oo Loy i 5,90 5,5 4 |, o0l bl Jale «)gws ol

.$ns connect agent 1 agent 2
PR P I S i bl )l SO b sy olow! Udp U Null asile Jule g0 aSCl 5l oy

aS A0S o8 S e e o2 4 |y 0als SO Jele g0 $ns connect SUdp SNull jgiws e g
Soo,lem el (gam pud (aowl ool plxil asll (Configuration) goin,So 4 bgye J=lw ples

VEA SIYS axio
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a5 Sl 555655 (somple; alss Gl (oilwancd ul (g5lwans sanple; 5o Oyl b gjlwans

! o..\ATﬁ)' 4O Lo O yodeo
$ns at time “string”
Sley 5o 1) jews jo oul aduine O )le gly>l (scheduler) o ley aS 0si oo Eel jgiws oyl
Ein diuiyle) 4wl dale> s Bns at 0.1 “Scbr start” jgiws Jln Glg aes ploul sl s
Syl 1, adly o0l Kbl aio Ysare NS o wisds Jlul laools 5 asle Jlab |, CBR Sl
Oy dz a5 il o b ale 5 0,10 Jlol (gl 00l (oMo 45 ams o ool ¢ lale 4y aSly (aiS_o
&S oo Jloyl 1y Ll g adgi 1) pledis plpls 9 05 Jlo )l b Sledlbl

(Event Scheduler) slos ; ooyl ) o

dodde Ceamd (0 a5 jghailen 058 laisI NS o as olos ;) slean by owypm 4 (idu ol

(Packet- a4 Soww, sl a5 aiis a1l doas by 5l Lol slroaiss solawl il 573
IS oY USe Wb ls el 4 oS wib o olise b g wiiS o gjleans 1) handing)
aS S Gled a5 bl daxgi Wb oo o lis aiS e ool slas ) aisle; sl asT 1) aSll sles b
aS 0SS Azl piored O4l0 oage Sl asl p jo o 1y olas 4 S wes oo lal ] slas ) SO
s A Al s SOl bdis cdids (0wl Oglaie slas ) e L aSlll i) o Wrools e
recv (packet™, Handler *h=0) dl.ss 4 ¢ Jlw,| Send (packet *P){trage_->recv(P)} dlews 4 S50

Data Path J

tirne  wd next handler

Data Path J

mzert

tine wd_ next handler |

Data Path §

S Slas anle Y Sl
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By Gloy slaailes 51w le g65 90 (pl (oS oo oolatul olas ) auley alie g45 90 5INS

g Calender gl >l aw ¢ 23l e loy duyley SO (gl (non-real-time) s8ly,e -l 4 (real-time)

Vooro wims oo plol |, LS 5 Loy Wil ples a5 iz e wiies wjiws Lo List 5 Heap

Sl (Hly Oloy angley .00 5 (oo pelai (23 i polie plea b (A8lg e (o) angle; yo Calender

5o ab adle bla | oa8ly aSl b oS saas | o3l ol sloacs 44 U o9, o0 IS (emulation) o s

el s 55 551 o T tgleg] 4 45 2o abl s GBS U o il Jae 5l I
1S o oalin 1) ol sl wiapley Sy Sl I Jle 5

Set ns [new simulatr]
$ns use-scheduler Heap

35 Bge 4z die Cel giloand slaslas; sangle) ly wuple; sl 5l Kes (K
At b5 ey sl 055 ol aiile; aly anil (gjlotend SIS loj 43 b wlei IS, 5,5 FTP
A8 o Lzl come loy o 1) 05d o 00l At Event aST ol slas ;) G a5 ol oo time “string”
Al (6, Gl (Blal e SO lls a5 sl Event 5l w8 oW G cae> o At Event S
AS 0,8 Blas; ainle; Ho (Jeere olas ) SO ol 0929 ol b ol o String alwg 45 00l oold

& At Event ol o, oo 1,8 o yley ,0 AtEvent o) g 098 oo kel (g5lwacs Jose &5 Ko
pled slp 9 058 oo olow! ,b G (handler) ouisS Soww, (pl 45 598 o0 ools At Event handler
ol 00l adeie Sting Ceond aliwg 4 a5 OTCL jgiws g 0,5 0 )l,8 oolaiul 5,90 o At Event
Sl 0ol adlal L3 Lo 4 (g3lwand slas ) auiyle dalol jo 048 o )2

Set ns [new simulatr]
$ns use-scheduler Heap
$ns at 300.s “complete-sim”

Proc complete-sim { } {

iet Sload god gac Al G at time “String” aS o bl 00,5 axgi faog0 ()l 4 Cnl e
by & gl hatd jleacs b opl a5 asl aily bl Ll el ns[new simulation]
WL Wy o |y anpley Sad b aSl oLl gac ailgy #8ly 10 9 wiS o Jue )5 (interface)
blLs,l yo oo sae wlsi b aS sluacs Sob gac mles 5l cawcd dalol o .aims sloul Ll 1) a3ly
ol ol Ll 5,050 (6 paite zrudgs ol ok 45 diin

Simulator instproc now # return scheduler’s notion of current
time
Simulator instproc at args # scheduler execution of code specified

VEA YA asio
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Simulator instproc at-now args
Simulator instproc after n args
Simulator instproc run arge
Simulator instproc halt

time

# scheduler execution of code at now

# scheduler execution of code after n secs
# start scheduler

# stop (pause) scheduler

Network components 450l gl 3= N

5 o TS S o S Wi 450 oS 5 6152 Ygome a5 NS (il 0,0 ide ol

1ol she s Lol gl Sy el Wil

1S anxl e 5 0] 4 0lgl e dun [ NS 10 55550 (sleedlS JolS il ye alids silys o
http:www.sop.inria.fr/rodeo/personnel/Antoine. Clerget/ns.

[ =TI
[ TelObgect |
Y

— —
_;—"-H_-— _-_“-‘__
T e~
AT | MeiThiect |
S MsCh nect
P P
S Other ™, T T
TR T e
S Jdojecis N o .
| Cotector | | Clazsiber |
—_ e e —~ ety
| SnoopQueus HQueue H Delay Hﬁ.gent H Trace | !_A_ddrclasgiﬂgv || McastClagsifier |
) | [y D
el | | [ T
T \1 J|' ., }f Y S ey e
1o  mnet I Den HEdra H Do Tl HRER L | T H1mme FapliDep IDran R 0o |
Lo J{ Ot | Doy Bap j) broplan j RED || TCP j UDP j j Eng jjDreg jUrop jRecy |
P
/ \\.
I"! l oL T
| Feno || SACK |

oW il e s 5l s F IS

plos 5| (Superclass) (WS 558 G a5 cwwl OTCL Object (oS sl o alides (pl Lol aiy

N0l o NAM L L5 o Lll s g b oo

sobed 51 ST 598 O jguay 095> 4 Zuwl OTCL object (WS slaz! 51 WS G jlsies NS object

Sl cwl wijls oage ) baiw ool 5 (Saw, )5 a5 ST 5 o )5 i aSlls Lol (5152
o (Connector) lul, ¢ (Classifer) cosS gonadds WIS 15 90 4 095 digh 4y o2 aSl Lol

Sl ol 008 o pll (39,5 ools 5l (S (5o yone Sland ulul (oo (pl gl oo
L5>9J'> OQ‘QM dw 6‘)‘;)45@%)15 Ja;‘) uu)\f)o ;.)..b‘o ‘) ‘5>5).> OQ‘JM& .ja.nﬁéksd.i».m

VFA 51T amio

WS o )18 0aisS ganadl WIS 8w



www.NetSimulate.net Sl 5 5y smalS Gl 450l (5 ke And g e - Gt gar G

Ql).'.'l Calo g p.l.c oiils

NS2 jloacds 3l eolawl L VANET slaaSiiss (gilwacs 100,138 oleae -
i ' SisrSI slaiyeel 55 5

(st s 9 0,5 -0-F-1

Joe a5 (o0l 0osS gamail sl)ls g el (unicast) PSS gl £95 0,00 0929 NS j0 0,5 g4
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#Open the MNAM trace £ile
et nf [open out.nsm W
fns namtrace-all $nf

#0pen the Trace file
get T [open out.tr W)
fns trace-all ittt

#hefine a

'finish' procedure

proc finmish {} {

NS ooles asliy 5 550 3 2y @b lud ¥ e

glohal n=2 nf tf

fnz flush-trace

H#Z loze the MAM trace £ile
zloge §nf

#Close the Trace file

close Stf

#Execute NAM on the trace file
exXec nsgn out.ham &

exit 0O

ewent | £ ime Egg@ ngge gﬁg; é?g; flags| fid ;Eﬁi ;EE} iﬁg %E?
r receive [(at to node)
+ enuens  [at qugue] zrc addr @ node.port (3.0)
- decueune [(at queues) dst addr : node.port (0.0)
d : drop [at gquesue)

r 1.3556 3 2 ack 40 —-————-—- 1 3.0 0.0 15 201

+ 1.3556 2 0 ack 40 —————-—- 1 3.0 0.0 15 201

- 1.,335¢ € 0 ack 40 ——————- 1 3.0 0.0 15 201

r 1.35576 0 2 tep 1000 ———-——-—- 1 0.0 3.0 29 199

+ 1.35576 2 2 tep 1000 ——————- 1 0.0 3.0 29 1949

d 1.35576 2 3 tep 1000 ——————- 1 0.0 3.0 29 199

+ 1.356 1 2 chr 1000 ————-——- 2 1.0 3.1 157 207

= 1.3536 1 Z chr 1000 ======- £ 1.0 3.1 157 Z07

by cwyd il Jle VY S

AiS oo Jlio 1) bolas 5l eei 0 (ST xS a4 weo oo L (a0l sli]) Ceond 0 8 S

o 4 o2 d Shog Cul t0-N0de Caand [0 ol attin 0,5 0 CBL o dme 4T Saogd
g enqueue Olles plxl lp iy 4 w2 — 5 T b Sy Wil e o o (drop) sl

g9 g oslal oo 18 (flag) pa p idw 3l Jd a5 Sbo, ka0 (gow Ceond Lol Cao o dequeue
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Glwdcds 50 Sl S fid Cond a> ST .05 dat Wb ,e 5l SO e (gl OTCL asby (o 15
380 (SO ailed eolaiu] Jdow g 4 wolie gl Caend ol 5l alel co b IS Lol st colasl
Coowd 50 090 oo oolain] LSS, I NAM aeli p ioles jo a5 conl o8y fid cond 51 oolainl o190
0,5 oyl Jlie ylgins .aril oo nOde.port )8 4 45 diiwd duabe g sloue low ol fid o oo

WAl 5 O ga WilgT co Jade g sl

Src-addr: node.port (3.0)
Dst-addr: node.port (0.0)

aS ool alls ax g o o lad |y Al Y olo 18 4y bgy pe din il 5,leds (goy o
Slp U oS oo o)l ) iy il 8,Les NS Lol aiS' sos oolisnl uilSw 5, 51 UDP ax 51
3,90 sloools 51 and hoawd p3¥ I8 L e ylo LSt o 1) Sboy 4 be e slaosls a5 >
Slade a5 glosls Jas 5l Jlie 5 50 aibos bl Jdos g 40555 L 3 S50 BB SleMol 4y addle
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WS oo 0B Jittertxt Ll o 1) mull uores jeiws (pl o )ls cuge
Cat out.tr |grep “2 3 cbr” |grep r | column 1 10 |awk *{dif=2-0ld2;
If (dif==0) dif=1;

If (dif>0) {printf(“%d\t%n” , $2, (§1 —old1) /dif);
Old1=$1; old2=82}} >jitter.text

Oley @ bgs e a5 ) ygiw yuizmad 00,5 CbkiIn3 5,5 0 1, CBR ais céb o slaz, aelyp oyl
L1y a8l o ploy BWS s 35 oo DB ) Gl il B)lods 4y bgajpe a5 ) (5t
a5 abgsye G5 SIS o JS5 S o e Ll il B)lads JOL5 51 5 00,8 aplne LS ay
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c sec
EE 1S (I T T N R R »
0 1 10
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if { [info exis-s tehan ] +
close ftchan

¥
exec rm —f£ temp.q temp.a
exes touch temp.a temwp.d

exec avk §awkCode all.g

puts §= 4 "gqueue

exec cat temp.q »A §f
puts §Z Ynh\"ave gqueue
exer cat tewp.a @ 3£

cloze §if
exec xgraph -hh -tk -x tLime -v gueue temp.queus &
exit 0O

i

$n= run
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ol lilo 090 5 009 (g lwdcds dasie glaasly Jolls ol aslis aiiis test g ex slaasll
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A sals aseie NS grammo comi oo 00,5 damlin ST 550 golis b il gl

OTCL wigu - V-¥-)

CH+ oS L OTCL Wgw 15 ke cdel casaz glal aSliss f oo SO 09580 dwgs NS i S

O SNgn sy ol osd alihg CH o @US Jdo b ools e o ol S a5 x> ]

My o5 (dull) oS g ool Jole adg 5l Jle SO SaS @ |y sied 94390 NS 0 a5 C++/OTCL

VA S B Ve S asS e olo osdcos Jloyl g odgi glaiun mp g Gl oals ouel Agent

5 Njlese Iy JolS gl G aSs b oS wies o lis 1) My Agent gl CH LB 51 oleisx
el 00 08 551 S ces |, My Agent ales oo )] SeS 4 OTCL aals o S5 ¢ 25w ol sles!

OTCL & CH++ 31 WM (40,5 yolo =) ¥-F-)

oo 51 as My Agent lea1,8 L aulos )57 ader aSils sl aas oS G Ll a5 asS 58
adgs OTCL jo 1, (S cpl 5l liges a5 0y 5l wol)8 1, lSGl (] ales co .ol 0als 351 Agent
a5 My Agent Class o0 Jlie gt usS Cy ol Qiga fond o a5 Oy 900 o] pll gl oles
Agent/My s (pl ;0) sol5 ol L OTCL (ol S Qg ol ol ooy 351 Tel Class 31wl
S e G My Agent Jlo cpl j0) CH+ ol g OTCL (ol (4o 5 &S 0 0l 1) (Agent OCL
Ao oo L |y Aign oS oy a5 g My Agent (WIS (o o3 V8IS s Led oo

I,>I class-my-agent S sliw! e gly 1) (constructor) ouijle (oS oo (G £9,50 NS a5 234
Agent/My Agent WS gy ol ;0 .08 o odsi |, My Agent Class | Jlo O (plplo g oS o
g g0 Ooul OTCL lasrs (o gae ailsi  OTCL
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clazzs Myhgent ; public Agent ¢
public:
MyAgent () ;
protected:
int command (int argc, const char*const™® argy) !
pEivate:
int my varl:
double my wvar?:
void  MyPrivEunc (void)
b
static class MyAgentClass @ public Tclllass
public:
MyAgentClags () : Tclllass | "Agent MMyfigentOtclr) |}
Telohject* create (int, consSt char¥const®)
return (new Myhgent ()
¥
Poclass my agent;

class-my- SCsbwl e sl |y (constructor) oaijlu e oo 1> )L o dgl 6l NS aSClSin
Agent/My AgenOtcl WM Oldos (pl b 10 .08 ,5 oo olwl MyAgent by g &S 0 1,>| agent

Wgds o dgi OTCL Lams ;o o] (glailiulsS ailss

OTCL & C++ 1 piio 43,5 yolo - ¥-¥-)

my var2 g my_varl ,sce g0 lylo MyAgent s Lo 4ol CH o rod a5 oS (09

ShelaS o (sl b jskiie onl slp arany 5ois OTCL asliy b 1) Ll aadlys oo Lo a5 o

Ol [ Gl (KsS VY S8 ey (arass 2l S S polo ) Ll aeslss oo a5 plo st
e o 8 Cole 9,90 b psie Sl egd iy sl ) &g 5l @l g9 ez NS jlua il ves o

Myhgent : i:MyAgent [)

i Agent (PT UDFP) |
bind("my warl otecl”, &my varl):
bhind™my wvar? otclr, &my var2):

l yoiie anass 3l Jlo NV S5

- Bind() :real or integer variables
- Bind time () :time variable

- Bind bw () :bandwith variable
- Bind bool ( ):Boolean variable

VEA I OY asio
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OTCL & CH++ 3 J 565 glglo,d (40,5 yolo-V-) Foto)

Qsbs 4 5 1y LT S sualgse sl (Sew OTCL 4 CH 5l o pxie 40,5 olo a0
pll ccwsl OTCL @ljgiws judo olgie 4 a5 MyAgent jo command o b <oy o5 L S ()

Ao oo ol Ve U ) !, command &by e 3! SLVA S 59 o0

int Myhgent ::command (int argoe, const char¥fconsc* argy) o
ifiargs == 2] {
if(stremplargv[1], "call-my-priv—-func’™) == 0] {
MyPrivFunc () ;
return(TCL OK) ;
H
'

return (Agent : . command (argo, argyE) )

OTCL w0 puio 3l Jlo :VA S

C++ 5l OTCL jgiuwd Sy (glya!-Y-V¥F-£-)
I, OTCL jgiws G aubdlgsn Cawl (1Son «aiS oo oloul CH o 1) aSlil was pout SO aSilSon
MyAgent ;| Jow o G a5 MyPrivFune a6 4 aes o L V4 S asles ol CHt el

my_var2 g my_varl Jow by xie Jlaie ol> 4 jeome | OTCL juie digS> ccawl V& IS o

wvolid MyAgent: :MyPrivFunc (wvoid) &
Tolé tel = Tel::iinstance()] )
tol.eval ("puts b\ MMessage From MyPrivFunch ™™
tol.evalf(Tputs WO my varl S UM, oy warl)
tol.evalf (Mpucs W "¢ mg:varz Ffhre, my:varzj;

C++ o) )l OTCL Fwd ‘_g|).?| AR JS..:
b8l bew] e G lgxe 40 a8 Teliiinstance() 4 wb C++ 5l OTCL jsws 6 lyzl sl

&y 0SS oo by jude 4 OTCL jgiws G Jlail gl ol ) g0 Jlie ol cauiS o2 ) el ool | 3,2
S 92, NUS. Manual a4 caies oo plol |y Jlsl cplas woles 51 LolS cancd cpiils

MyAgent 8,5 Cowd g JoloolS oyl -F-V F-£2)

5,5 Limlesl MyAgent Jio oS 4 [, NLS. ;0 OTCL Sgus (59,0 5o puiin «lomd ol
5 L2l hbels sl a5 gy S S o S oniilen i b @ Jle al Glalejl s Ll a5 ol
oS oo Slpaiion «owl oY MyAgent cos
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A4S o3 ns-2 4l (o, ex.linkage.cc LB -

S Adlsl slasl candd slgasl 4 1) ex.linkage.o |8 g 00,5 5L |, Makefile -Y

AS b lels X I, N.S. jloacs make jgws SeS a4 -V

Jgiwd SaS |y wcwsl MyAgent cus gl OTCL ol jgiws Jolss a5 ex.linkage.tel L6 -F
25 | >l ex.linkage.tcl

DS oo aba>de 5 50 | T ais g exclinkage.cc 4oy

//Jae Chung 7-13-99
//Example of a aimple and dull Agent that
//1illustrates the use of OTcl linkages

#include <stdio.h>
#include <string.h>
#include "agent.h"

class MyAgent : public Agent {
public:
MyAgent; ()
protected:
int command(int argc, const char*const* argv);
private:
int my varl;
double my var2;
void MyPrivFunc (void) ;

}i

static class MyAgentClass : public TclClass {

public:
MyAgentClass () : TclClass ("Agent/MyAgentOtcl") {}
TclObject* create(int, const char*const*) {
return (new MyAgent; (();

}

{class _my agent;

MyAgent::MyAgent () : Agent (PT_UDP) }
bind("my varl otcl", &my varl);
bind("my var2 otcl", &my var2);

int MyAgent::command (int argc, const char*const* argv) {

if (argc == 2) {
if (strcmp (argv([1l], "call-my-priv-func") == 0) {
MyPrivFunc; ()

return (TCL_OK; (
}
}

return (Agent::command (argc, argv():;

VEA 5100 axio
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void MyAgent::MyPrivFunc (void ) {

Tcl& tcl = Tcl::instance; ()

tcl.eval ("puts \"Message From MyPrivFunc""\);
tcl.evalf ("puts \" my varl = $d\"", my varl);
tcl.evalf ("puts \" my var2 = $Sf\"", my var2);

ex-linkage.tecl

# Create Myhgent (This will give two warning messages that
# no default waules exist for wy warl otel and my war2 onel)
get myagent [hew Agent/MylgentOtol]

# Fet configurable parameters of Mylgent
fmyagent sSet wmy warl otel 2
fmyagent set Wy vard otocl 3.14

# Give a command to Mylogent
fmyagent call-my-priv-func

ex.linkage.tcl:Y+ S

result

warning: no class wvariable AgenthgﬂgentOtcl::my_varl_ntcl

gee tol-okbject.tol in tolcl for info about this warning.
warning: no class wariable AgentngAgentOtcl::my_varz_ntcl
Message From MvyPrivFunc

my warl = 2
mg_varz = 3.140000

ex.linkage.tcl dali s 4y Loy po dzecs :VY JSUo
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Wus (Agent) Jole < g0 3,5 S 40,5 adls! - ¥-f-
RV PRI S

g 955 1>l UDP bls)l G (59, a5 oojlee (Multimedia) slale, wz 0,05 O pulss oo
oS (5 sledds g cvalive il O ya |, Gl oz 00,5 SO L8, ouilens

éﬁ)ls Wss—*—\ i—i—\

degame O (55, 0diyS g odillu)d el oo Hl8 5 Jlail Su (285 el ol (5,8 w0 )5l o
o) sl s ks 3l e e ol F B+ shael b 1 LT 45 (Jloyl 5 0,5 oS g5 5| calisee
5 oty sl 5 i 55 Lol s il 25 sl Laoai e b oo § ) 00 50 45 i 5
I ) (8,59 Bgau 4 g el LSS
WS (o0 £y o Jlo)l 5 b eanii B lanl jo 4T WS o 5 O s pl @ Glaile, iz 0 )5
At 515y 05 csmsion MBI ] & o5 45 (5Juhe b1, ot Ul £5 o 3
OV SPRTT jo j0 a8 eole ainy o 5l Sl o515 Glaled sl adlbior canlin JLojl 25 uess
l, Scale o)l jlads 0ai 5 o1 04 camlive Al )0 oS15 51000 o0 48,5 oS 09 oo oolazul
o5 ool a1 Lol il o o5 o0 p 3ol ) |, atdly, 2alS e (ol g amoce LialS cas 4

D2 o M 55 eaiiw 8 as |, Jlade ol g ools ali8l SO 1) Scale il )b o551 545
ENTEWNICR RPAR

sdnlin cwlwl JSiw S g oals Sinle;l UDP Jale 45 bogspe 0 )15 00,5 cpl (g5lwonls 5 L3
Jl gl pY Sledbl slas w)lo ouge o 1, Al glodins Jlu )l dalsg UDP Jele a5” Sbol 5l .o
2530 L8 UDP Jele [Lasl jo ol 5l glai ;) & g0 a0 auls

UDP (s;lwools b cplplo aiS oo aa>Me oiwd sl s aitiy glyls a5 |, sleaiuns lais UDP
Tan Lo aSilosT ) oS adlal 55 1) oo )5 51 oads il o sloosls a8 auil ol b qus i |
2y Jw olpls (oS eolatnl 55 TP Qb jne cho Co e 030086 50 05 cpl 5l eeles o
o5 UDP Jlse sl pliie il (sl oS plaie s, b 1, tpasy s, ool b eeis
S0, d el w8 S5 1,8 oolatil 550 a5 GIP glavl s 51 SO0 1) eosls wilgn a5 0SS
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S3lweslyy 5 o>y -E-) -1

oo eolawl (0-4) Scale plaw g dls slp ol 89y S5 Jloel g CBR 5l 0,08 ol (slp
5o <l Application (WIS 51 55,8 WS G a5 3,185 oo MmMADD [y 0 5,15 51 oS (ol pb el
.C~»|mxioob(jQLQ‘5}Lmogisgéﬂ)b‘}>bA‘ﬁjL5Qﬂi$

A4 Multimedis Header Structure
struct hdr mm {
int ack; ff iz it ack packet?
int seq: A4 men sequence nwrber
int nhytez; S/ hytes for mm pkt
double time; // current time
int zcale; Ff =scale (0-4) associated with data rates

/¢ Packet header access functions

ztatic int off=zet ;

inline static intg offset () { return offset : }

inline static hdr mm¥ access(const Packet® plo
return (hdr rm*] p-raccess (offset ) :;

H

f/ Multimedis Header Class
static class MultimediaHeaderClass @ public PacketHeaderClass |
pukblic:
MultimediaHeaderClass () : PacketHeaderC lass ("PacketHeader /Multimedia™,
gizeof (hdr mm) | |
bind offset (&hdr mm: :offset ] ;

H

+ cla=s mhdr;

VEA | OA asio
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enurn packet © {
PT_TCP,

PT Multimedia,
PT WTYFE // Thi= MUST be the LAST one
i

class p_infn H

public:
p_infao() «
name [PT_TCP]= Mtocp™;
name [PT Multimedia] = "Multimedia":
name_[PT_NTYPE]= fundefined™:
H
L

Zowl CH+ £45 5l a5 packet Ll 4y 0,5 adlsl VY S

foreach prot {

BODV

Multimedia
oA

add-packet-header Sprot
1

2l OTCL g5 5l a5 ns-packet.tcl L6 4y ;o 5 adlsl:YE o
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{

'

} "

class SemdTimer @ public TimerHandler |
public:

protected:

-

woid SendTimer: :expire (Event®)

dendTimer (Mmapp® ©) @ TimerHandler{), t©_(t) {}
inline wirtual woid expire [(Event®) ;

Miadpp* €

T -r3end mm pkoi):

class MmApp : public Application

{

pubblice:
Miakpp () 2
private:..l
dendTimer snd Cimer ;
., .
MmhApp: :Modpp (] @ running (0), snd timer (this), ack timer (this)

bind_hw("rateﬂ_", Lrate[0] ) :

bind hw("race4 ", Lrace[4]];
bind("pkt=size ", &pktsize |:
bind hool ("random ', &random |7

{

void Mmdpp::send mm pkt ()

hdr mm mh buf;

if (running ) |
s;lérént_—}sendmag[pktaize_, (char®) &mwh buf): // =send to UDP
/7 Reschedule the send pkt timer

double next time = next Snd time ()
if (next_time > 0) sSnd timer .reschedinext _time |z

ol szl Lol YO S
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class Agent @ public Connector |
pubblic:

Lgent (int pktTynpe)

wvirtual int supportMM{) { return 0O; }
virtual void ensbleMM() {1}

virtual woid sendwsg(int nbytes, const char *flags = 0);
wirtual woid send{int nbytes) { sendmsginhvtes) :

4

Agent (OIS 4 o ab g0 09380 :YE S

public:

class Application - public Process |

Application() -
wvirtual woid send(int nbytes) ;
virtual woid recwviint nbytes) :

virtual wvoid recv msglint nbyvtes, const char *msg

wirtual wvoid reswmel)

= 0){k:

Application oS 4y (dowe & g0 (09381 VY S

Application/Mmbipp set rated 0.3nb
Application/Mmipp set ratel 0. 6mb
hpplication/Mmipp set rate2: 0. Sk
Lypplication/Molpp Zet ratel 1. 2wbk
hpplication/Mmipp set ratEQ: 1. Smb

Lpplication/Mmipp set rktsize 1000
hpplication/Mmipp set random false

o ol adsl jyolie qulass YA S
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MhindAp p_R
D Preen

ftp

Mmipp &

Sec

top (mwax win= 15) sink
ftp

Test 4l (g5lodd G52l 5 $5d095 VA S

B0 o S (0 ,Sadlsl -1 8-F-Y
G -1 O£

51 drop-tail (router) ol jouw 4 baw 29,5 o Sl Gl Lax o S 0,5 aslal
S oo ooldin] o S 50 35290 s VO poiS 3> (gl round-robin dequeue  suiley Cools
Lai ;S50 ol jod 4y Al (g idon pa o gl aS a4 V0 a5 wdl o Bl e Consg )]

> lyb ~Y-10-8)
Lo oyl IS 8500 el o LQ2 § LQI I, LT a5 sl FIFO g5 5 cios 90 (glyls ks 90 o
b canlite L3, oloul (gl ail oo LQIFLQ2=PQ ;55 & )lry .ol (PQ) (S5 5d s 531051 (g5luo
o3l LT 4 oS oo S o Co e {ENQUEUE) 04 o Cho O,ly dies S S8y ddrop-tail ao
51y Wiy 01l et yiaS o3l oyl ST e b sl e 2eS wiend PQ a5 jlre Slas 5l LQIHLQ2
ool wlel i (dequeue) cao | vaiwy 0,5 7, Oldas plxil gl 0l wales canlin o
iy g &Sz, LQ2 L LOQ1 sl 51 (S5l ) sy G oS oo o2 cro Co o ound-robin
SO 4SS F5LLQ2 5 LQT slocro jo 09290 sloans Koo Ol . lad 7,5 S0 a3l 1) Koo

3,5 aales Loy dalol aiil aivs glils Cas g0 2 a5 K2 U Jos ol g 9l 0 7,15
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ibwosly -Y-Yo-£o)
Sgd o0 (5Kl CH sl G L (Drop-Tail Round-Robin Queue) DtRrQueue caw ol ()
aS recy ol a5 olKie 2wl Queue/DTRR 1 Joleo OTCL pb .icwl ool 351 Queue (M5 51 a5
Jlail eois 514 035 0 los | enquene ali aiS oo 8l 0 aing S canl 00l 1> Queue (WIS o
I, dequeue g enqueue wlgs s Heome (plplo S oo los 3 |y dequeue @l ol souis Sgoe

Qe oo lis 15T wlss g DtRrQueue oS iy 25 YA JSi o g0 DtRrQueue oS sl
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n
—

gl = new FacketOueue:
=2 = nern b -
= n=w I ;
jal= g1 :

deqg turn = 1i;

protected:

wold engue [PFacket ] ;

degus
CASusS (] 7

i FIFO
r'Jr"l Firo
if irst 2 for Sscond
} ]
void DPEBr{ucuc: scugue {Facket® p
r
hidr ip* iph = hdr ip::sccess(pl:;
fF if IPwE priority = 15 encgueus to gqueuel
if (iph->pria == 15} {
fea! . e insr =N R
gl —renque (p);
if ((gl =»length{) + o =->length{))] > olim | o
gl -sremowve (pl:
cron iy -
drapip!:
}
i
slze {
g2 —rencue (p) ;
if (igl —-»length{) + o2 ->length{i) > dglim | 4
o —sremove [nh o
b kil I 2
dropip):
i

——

{
Facket "p;
if (deg tuarn ==
P = gl -
if
= 1
i
else
deq_turn_ = Z:
'
el3ae {
p = of_-s>dequel):
it (p == 0) {
p = gl ->deqgue():;
deg tarn = 27
\ — _
else
deqg turn_ = 1:
}.
return I(pjl:
i

VEA 51 FF axio
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DtRr Queue WM (gjlwosly Ve JSi

WLD)T -f-Yoo¢l)

odw] L3 Ceond yo a5 UDPmm g9, MmMApPp iolesl slp (o5lwancds &by 5l Ceond cpl 4o
el 02 YV s 40 00 Jloe! &l s ol T1-12

Jet n=E [new Jimulator)

fnz duplex-link $nnde_i31] $nnde_ir1] EMh 3m=s DropTail
fns duplex-link fnode (s2Z) $node (rl) SMb 3ms DropTail
dns duplex-link Snode (rl) Snode (r2) ZMbo 10ms DTRER

fnz duplex-link $nDdE:i33] $nDdE:ir2] EMh 3m=s DropTail
fns duplex-link fnode (s4) $node (r2) SMb 3ms DropTail

#Zdet DTRE gqueuse size to 20
fns gueue-limit fnode (ri) fnode (rZ) 20

#iZirmulation 3cenario

fnz at 0.0 "$ftp start™

fns at 1.0 "immapp 5 startc"
fns at 7.0 "finish"

4ns run

Dr Rr Queue u‘:.iLn)"l aoli YY) S

LAN Jtw-)7-¥-)

J?‘).o 9 L)"‘ 6)5.‘9;9.» el LAN LY .laj.o).o Lg)l.wdww.s d..olJ).: )‘ LSIL“ J.cL.u u~.‘>u U"‘
DS Ao 15T olis g oS 1l 1) 5 &l il ool o ioles a0 )1 (g5 loacs

#Author: Jae Chung

#Date: 7/20/99
#

#This file is modified from
" #ns-2/tcl/ex/lantest.tcl"
set opt(tr) "out.tr"
set opt(namtr) "out.nam"
set opt (seed)
set opt(stop) o
set opt(node) A

set opt(gsize) V.-

set opt (bw) Y *Mb

set opt(delay) Yms

set opt(1ll) LL

set opt(ifg) Queue/DropTail
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set
set
set
set

set

opt (mac) Mac/Csma/Ca
opt (chan) Channel

opt (tcp) TCP/Reno
opt (sink) TCPSink

opt (app) FTP

proc finish {} {
global ns opt trfd ntrfd

proc

proc

proc

Sns

flush-trace

close S$trfd

close S$ntrfd

exec nam S$opt (namtr) &
exit O

create-trace {} {
global ns opt

set
Sns

trfd [open S$Sopt(tr)
trace-all $trfd

w]

return $trfd

create-namtrace {}

{
global ns opt

set ntrfd [open S$opt (namtr) w]
ns namtrace-all $ntrfd
create-topology {} {
global ns opt
global lan node source node0
set num Sopt (node (
for {set 1 0} {$1 < $num} {incr 1} {

set node($1i) [Sns node|
lappend nodelist $node ($1i)

set lan [$ns newlLan S$nodelist S$Sopt (bw) Sopt(delay)\
-11Type S$Sopt(ll) -ifgType Sopt(ifqg)\
-macType $opt(mac) -chanType S$opt (chan) ]
set nodeO [$ns node]
Sns duplex-link $node(O S$Snode (0) 2Mb 2ms DropTail
$ns duplex-link-op $node0 $node (0) orient right
}
FHMAINH##
set ns [new Simulator]
set trfd [create-trace]

VEA 5|55 amio
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set ntrfd [create-namtrace]
create-topology

set tcp0 [$Sns create-connection TCP/Reno $node0 TCPSink $node(7) 0]
$tcp0 set window 15

set ftp0 [$StcpO0 attach-app FTP]

$Sns at 0.0 "$ftp0 start"
Sns at S$Sopt(stop) "finish"

$Sns run

FTFE
TCZP (Eenol
2Mh, Zm=

':ID ‘::’ FTE

10Ma, 1m=
Ethernet

8ink

ol ilotnd s LAN &5 (ghslngs XY JSC

(Multicasting) iy ooes Jlo - YVoFoD

@Htuﬁ 4AUﬁ O if‘*&buf SR O g JL“)‘gggl*‘(ﬁjL”dfﬁzj‘L;&A«JALL‘:“““é Cﬁ‘
5l aalp ool oS al g 0,33 exameastte] pul b 1) 55 &by 0,5 auslys svalin |, ] NAM

#Polly Huang 8-7-98

set ns [new Simulator]
Sns multicast

set £ [open out.tr w]
Sns trace-all S$f
$Sns namtrace-all [open out.nam w]

$ns color 1 red
#prune/graft packets
$ns color 30 purple
Sns color 31 green

set n0 [$ns node]

set nl [$Sns node]
set n2 [$Sns node]
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set n3 [$ns node]

#Use automatic layout

$Sns duplex-1link $n0 $nl 1.5Mb 10ms DropTail
$ns duplex-link $nl $n2 1.5Mb 10ms DropTail
$ns duplex-link $nl $n3 1.5Mb 10ms DropTail

Sns duplex-link-op $n0 S$nl orient right

$ns duplex-link-op $nl $n2 orient right-up
$ns duplex-link-op $nl $n3 orient right-down
$ns duplex-link-op $n0 $nl queuePos 0.5

set mrthandle [$ns mrtproto DM{} ]

set cbr0 [new Application/Traffic/CBR]
set udpO [new Agent/UDP]

Scbr0 attach-agent $udpO

Sns attach-agent $nl S$udpO

$udp0 set dst 0x8001

set cbrl [new Application/Traffic/CBR]
set udpl [new Agent/UDP]

Scbrl attach-agent S$udpl

$udpl set dst 0x8002

$udpl set class 1

Sns attach-agent $n3 S$udpl

set rcvr [new Agent/LossMonitor]

$#ns attach-agent $n3 Srcvr

Sns at 1.2 "$n2 join-group S$rcvr 0x8002"
$ns at 1.25 "$n2 leave-group S$rcvr 0x8002"
$ns at 1.3 "$n2 join-group Srcvr 0x8002"
Sns at 1.35 "$n2 Jjoin-group Srcvr 0x8001"

$Sns at 1.0 "Scbr0 start"
Sns at 1.1 "S$cbrl start"

Sns at 2.0 "finish"

proc finish {} {
global ns
$ns flush-trace
puts "running nam"...
exec nam out.namé&
exit O

}

$Sns run
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| nam: out.nam
File Views Analysis out am |
| 14 | - | [ | > | (44 | - | 1.120885 |5l=p:5-3ms
£ o |
=
o
@ E ] L] E ] @
N
@ |
[ ™
| | | | | | | | | | | m | | | | | | | | |
j[iuin group 32770 |
o el =

itmaiz oyl gilwans 4 by o NAM dan YT S0

293 9 Jlo =V A-F-)

el 00 03551 o pl o T b gy e iy (590g g5 Web server (¢ jluad 4 by o &by

DS absMe |y Ll s g 9S>l 5 0,53 dumbbell.tel § ex.web.tel slapwl b1, 5 sloasl

@ by s a0l glail ;o ab a5 S axg aSlead 03,3I NS 500095 rimad 5l oo Lpdlio oyl
De L2l lads iaalS (g9, 4ol b awrs s | http-mod.tcl

#Polly Huang 8-7-98

#Initial setup
source ~/ns-allinone-2.1bda/ns-2/tcl/http/http-mod.tcl

source dumbbell.tcl
global num node n

set ns [new Simulator|
$Sns set-address 7 24 ;# set-address <bits for node address> <bits for

port>

VEA 5159 amio
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#set up colors for nam
for {set 1 1} {$1i <= 30} {incr i} {

o)

set color [expr $i % 6]

if {Scolor == 0} {
$ns color $i blue
{elseif {S$Scolor == 1} {
$Sns color $i red
{elseif {Scolor == 2} {
$Sns color $i green
{elseif {Scolor == 3} {
$ns color $i yellow
{elseif {Scolor == 4} {
$Sns color $i brown
{elseif {Scolor == 5} {

Sns color $i black
}

#Create nam trace and generic packet trace

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

#trace-all is the generic trace we've been using
Sns trace-all [open out.tr w|[

create topology

#hefHAHH A A A A HH 4 Modify From Hereh########f 444 #44444#
##Number of Pages per Session

set numPage 10

set httpSessionl [new HttpSession S$ns S$SnumPage [S$ns picksrc|[][

set httpSession2 [new HttpSession $ns $numPage [Sns picksrc][

##Inter-Page Interval

##Number of Objects per Page

##Inter-Object Interval

##Number of Packets per Object

##have to set page specific attributes before createPage

##have to set object specific attributes after createPage
$httpSessionl setDistribution interPage Exponential 1 ;#in sec
S$httpSessionl setDistribution pageSize Constant 1 ;# number of
objects/page

ShttpSessionl createPage

ShttpSessionl setDistribution interObject Exponential 0.01 ;# in sec
ShttpSessionl setDistribution objectSize ParetoII 10 1.2 ;# number of
packets

#uses default
ShttpSession2 createPage

Sns at 0.1 "$httpSessionl start" ;# in sec as well
Sns at 0.2 "$httpSession2 start"

Sns at 30.0 "finish"

proc finish {} {
global ns
$Sns flush-trace
puts "running nam"...
# exec to run unix command
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exec nam out.namé&
exit O

#Start the simualtion

Sns run
—_ - .
Sarver - sl el
Pool - |
4 sl | T2
) !
! !
i 100k, 2 0rms 100, Z0rms
"'\ I 1.50Mk, 4Cm= ...f"
| ws3 @ n__]}" | -{10 @MCE
|
L
Y
|
* p ! T
T @ @
.,
T o =15 / wed

QT & lwdand g Web server aSiuis (s59lgu g5 ¥F S

#Created by Polly Huang
#Simple 4-node star topology

# 8 7 2 3
# \ |/
# 9 —-1 ---——- 0 - 4
# /| I\
# 10 11 6 5

proc create topology {} {
global ns n num node
set num node 12

for {set 1 0} {$i < $num node} {incr i} {
set n($1) [$ns node]

}

$ns set src_ [list 2 3 4 5 6]
$ns set dst_ [list 7 8 9 10 11]

#EDGES (from-node to-node length a b):

S$ns duplex-1link $n(0) $n(l) 1.5Mb 40ms DropTail
$ns duplex-1link $n(0) $n(2) 10Mb 20ms DropTail

Sns duplex-1link $n(0) S$n(3) 10Mb 20ms DropTail

Sns duplex-1link $n(0) S$n(4) 10Mb 20ms DropTail
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$ns duplex-link $n
$ns duplex-link $n
$Sns duplex-link $n

(0) (5) 10Mb 20ms DropTail
(0) (6
(1) (7
Sns duplex-1link $n(l) $n(8
(1) (9
(1) (1
(1) (1

)
) 10Mb 20ms DropTail
) 10Mb 20ms DropTail
) 10Mb 20ms DropTail
$ns duplex-link $n ) 10Mb 20ms DropTail
$ns duplex-link $n 0
$ns duplex-1link $n 1

) 10Mb 20ms DropTail
) 10Mb 20ms DropTail

$ns duplex-link-op $n(0) Sn(l) orient left

$ns duplex-link-op $n(0) $n(2) orient up

Sns duplex-link-op $n(0) S$n(3) orient right-up
$ns duplex-link-op $n(0) S$n(4) orient right

Sns duplex-link-op $n(0) Sn(5) orient right-down
$Sns duplex-link-op $n(0) Sn(6) orient down

$ns duplex-link-op $n(l) $n(7) orient up

$ns duplex-link-op $n(l) $n(8) orient left-up
$ns duplex-link-op $n(l) $n(9) orient left

Sns duplex-link-op $n(l) Sn(10) orient left-down
Sns duplex-link-op $n(l) Sn(ll) orient down

#end of create topology

NAM 4ol ‘53).&0 -6-)

Sy 28ly sloo 5 (gilwdnd puw 5 00 sl animation 13l sl ,» TCL/TK S Nam
Oledbl Jolis b LBl all oo trace |16 olow| mam i oolaswl jo ol pad .ail go 0ols slaain,
Jsb ;0 098 oo oJgi NS alwg trace )18 LJLc Aol packet trace 5 LSS oo S (55909198
By 5l oolaiul b 1) packet trace ¢ oz b Oledbl (s5slg g5 K0 ailles o () 0,5 @S (g 5Lwan s
@ obb oo NAm 5,k 5l ioles sole] g o odg5 trace b1 aSolSin .aS oy ns o trace o8
popup 1) ooy (e S o0 Sbul 1) (658)eg5 9 Wils o 1) b1 nam 4kl ¢ trace gq,8 oo
WS (oo o trace L ;o aiws sl vy by B g aiS (oo s s wil p3¥ S5 oS o
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Stop animation Fast forward ber 25+8tep seconds

Flay anitmation tackwards Quit nam Current animation time : o
Time between two animation frames”

Zoom ot

Animation area

Dirag slider toa specific ; ; | | |

peitt in time Cr |l].r5 Iterations |1 I]II Fun auto layout
f] |
.
Attractive foree for layout model Number of iteratioms for layout
Fepulsive force for layout model
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ol 3 1) oo slo aslls (g5l and (Sl oS cawl ouls a2 NS 0 LAN node pls o4 5l (6,500
AiS

2 ol 5 20 5oyl Gl NS 5o plnl NS lawsss (258 iy jske (Routing) (b s
PY &b, SO )8 i yeks NS o wJOT WS oo oolaul > Sy)bT SUPTEEPLIWSIWING VI IPL WO
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#Create a simulator object
set ns [new Simulator]

Seig Sl (sla el 35 50

/ /out.nam o ]
#Open the nam trace file File Wiews Analpsis Zifiout.nam

set nf [open out.nam w]
Sns namtrace-all S$nf « | - | u > | dd | B S P
! ! : | e

#Define a 'finish' procedure EE
proc finish {} { i
global ns nf ED

Sns flush-trace

close S$Snf ) chr 390: 0
Sent at 2.450000
exec nam out.nam & 500 bytes
O

exit O ) ) o
} Monitor | Filter | Dismiss @
#Create two nodes E
set n0 [$ns node] .l — jzz]
nl [$ns n | | | PR |
set nl [%ns node] NERRRRRN AR RANARY L
Autolayout: Ca 0415 or 075 terations [10 Recale  re-dlayout | reset

#Create a duplex link between the nodes
$ns duplex-link $n0 $nl 1Mb 10ms DropTail

#Create a UDP agent and attach it to node n0
set udp0 [new Agent/UDP] -0 ool Linled ol &g o s . Nam o Tel Code (>9,5 V7 JS&

Sns attach-agent $n0 S$udp0

Sy
# Create a CBR traffic and attach it to udpO
set cbr0 [new Application/Traffic/CBR]

$cbr0 set packetSize 500

$cbr0 set interval_ 0.005

Scbr0 attach-agent $udpO

#Create a traffic sink and attach it to node nl
set null0 [new Agent/Null]
Sns attach-agent $nl $nullO

#Connect the traffic source to the traffic sink
$ns connect $udp0 $null0

#Schedule events for the CBR agent

$ns at 0.5 "$cbr0 start"

Sns at 4.5 "$cbr0 stop"

#Call the finish procedure after 5 seconds of
#simulation time

$ns at 5.0 "finish"

#Run the simulation
Sns run

4¢<u5 }‘k}“9t> Ls?9);; gklé S99y )gPJanl~qu¢m )BJ ¢ﬁ‘.C;*»‘PJS 3o )L>5AJ ) 4L?“9 xGRAPH
Ol oo polie cuwl JoB NS lawgs ouls adgs trace L1 5l oolaiwl L Xgraph oS o Jos s5lw

Sl sl aslb Windows ol )15 g ool dgs Linux des gl L 1ol cpl ams lis (g )loges K0
isles oolaiwl Tracegraph U ¢ Gnuplot sl sl MATLAB « ailg

VEA VO asio



www.NetSimulate.net Sl 5 5y smalS Gl 450l (5 ke And g e - Gt gar G

Qlﬁl Calo g m.l.c oiils

NS2 jloacds 3l eolawl L VANET slaaSiiss (gilwacs 100,138 oleae -
i ' SisrSI slaiyeel 55 5

NS2 o adgl &l yguimws =1-)

L, ol 00,8 sl simulator & 51 diges G sl lail jo ((gilwdcds (gl p 05 0,053 tel Wgay
55 o0 el 2 9w
Set ns [new simulator ]
oolawl 55 Hemws 5l Il gl 0gd 5L L wl namtrace i oolazwl 8,50 ledbl 0,55 (6l
D9 o0
Set nf [open out.nam w]
@ o, sl gy obb oo o handler « nf § 0w 5L oyidgs slp |, outnam L jgiws oyl
A doly> colasl nf 5l >g,5 L1
Sg oo ookl 5 Hgtws jlosd Jiienf LB anam b lad e gl 29,5 pled aSl 6l
$ns namtrace-all $nf
00,5 o311, a8 ety | (o jlmants L bls a5 0S¢ oo oolaiul finish U 51 (g 5lwas asls (o
ans pll 1y o3Y gla IS Lo g
proc finish {}{
global nf ns
$ns flush-trace
close $nf

exec nam out.nam
exit 0

}

03 las out.nam (59,5 L nam asli y outnam LB yivs 5 (gjlwdnd aoils 5l s 2l ol 0

D¢ I finish b b g5lwacs aasls gl 09l oo
$ns at 5.0 “finish”
3,5 ookl lg5 so At oS audS sl ol g, gaisle; sl 95 o0 00y0 a5 jshailen

Sy oo ooliiwl iy Hgrws I (g5l £9,0 slp Ll o
$ns run

&Js&g‘bo;go :00lw ‘5)919.:94 SO 95 JM-\_\_'L_\

Sy se oolitnl wlad Jate po 4 St Sobo)S g0 o)1 10 45 ool (535l 5 S 3l £9,8 sl
Ngd aslsl $nsat 5.0 “finsh” 5l L3 el gy 2> b Snsrun 1 e Wb &l jgws cpl oS

2,5 i loo 5 Wb ol o
set n0 [$ns node]
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set nl [$ns node]
DO (0 w.....:l’ll 51’10 L ‘) LQJ"B od; bL?u‘ ‘) ‘o)f s)}lmb 99 U"‘
139 oo o3liwl g Heiwd 310,590 o S oy 25 (6l
$ns duplex-link $n0 $nl1 1mb 10ms DropTail
Ml by wiliee a8l g0 g9 5l e WS oo sl nl 510 05 90 Gy S S jges
Jls)l &,90 4o DropTail cas o .cwwl DropTail g 5l oo llo g ails 10ms 50 41 mbit S
o2lg> Ll oy o 500 glgil Lol wales B> an Lyl 5l baay das 8 )b 5l iy Sl s

139 0 0ddlie ) Ojgo 4 (29,5 OSS L1y 4ol g 00,5 0 zd Ol jgws pl Jb

©

O

oS Jloyinl 4n0 5l (Sl psles o idu copl o
VS8l date o VS8l ase sl 09 o oolainl Lpdole 5l ool <l ,0 ¢ Jloyb 1 ns o

#Create a UDP agent and attach it to node n0

set udp0 [new Agent/UDP]

$ns attach-agent $n0 Sudp0

#Create a CBR traffic source and attach it to udp0
set cbrO [new Aplication/Traffic/CBR]

$cbr0 set packetsize 500

$cbr0 set interval 0.005

$cbr0 attach-agent Sudp0

o SO am bl 0a0 o0 N0 4 Ol ools caws 9 UDP agnet < ol! com Jgl L aw

SO Al e v e g 009 ol B0 raiug ojlail Laes o s udp0 @ 5 00,5 sl CBR L3l 5
D g0 Jlu )| iy

Sl 4 o 58,8 o) 038 oo Joe K315 0055 ol S Mull Jole S, any 500 52

.MQ‘SQ

Traffic Source '

? Traffic Sink
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set null0 [new Agent/Null]
$ns attach-agent $nl $null0

w05 8l o Nl o N0 Lawgs Jlo,l 315 b Wigd oo bt ob & Jole g5 >
$ns connect Sudp0 $null0

fog.l aBgin glojaz g ool Jluylay £9,0 Jlojas S8l 5 aS 04l = dae Jlgtw ol wulis

($ns at 5.0 finish) ;| L3 .S oo oolatwl 5 ol ygws 31 S35 a8 (6l
$ns at 0.5 "$cbr0 start”
$ns at 4.5 "$cbr0 stop"

asb o oS e nl o5 6l S3ly Jlul 4y g5,0 10 6,5 <0 asl ;0 0980 0 odalive S SIS

a2 oo slaslinl 6,5 4n0 0,5 51 S35 Jlw )| 5 K0, 09 o0 BBge S8l 5 L)l /0

,©

>
O

5 o ates 550l 0y oo job e 0] ey | kel Sledlbl ST (59, SIS L ol oo
S oalioe |y Ol aass ol g ools i 1) by i Jlos,l i 3o

Lol 59,5 by 9 Sl Ll yo (90 5 asino = ¥-1-12)

o Jos S8l e laie 45 0,5 90 . 0,5 mules coliinl 0,8 F L (gieanes SO 5l Lisn ol jo
Gl s b oo o 4y |y Kbl 5 olgily > Laid 0,8 Sy 5 bl oo Sl 5 0aiiS il s 0,5 Ky wiiS

a5 sels> Gl oledy, Sid 4 g pe o (09,5 H9isge 5 SIS Sl 2 (05 At

!Interval Time
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S39lsner i -¥-1-1-Y

F0sS Lol | 5 bslas b 0,8 iy x5 (ol Jl>
set n0 [$ns node]
set nl [$ns node]
set n2 [$ns node]
set n3 [$ns node

ol ) 5 oS e o) o Sed i 1
$ns duplex-link $n0 $n2 1mb 10ms DropTail
$ns duplex-link $n1 $n2 1mb 10ms DropTail
$ns duplex-link $n3 $n2 1mb 10ms DropTail

re-layout aeSs oy oo . ails olgsds ) S ol (Koo 4l 0S5 0,053 1) 18 g5
5 skaie ol sl awal atsly T g9,y gian JpS ol e bl L ogd s ol UKo B oSy |,
$ns duplex-link-op $n0 $n2 orient right-down

$ns duplex-link-op $nl $n2 orient right-up
$ns duplex-link-op $n2 $n3 orient righ

A elyS 55 O garnam S (Ghgle s JSO by Dl jgiws cnl o538l L

20,5 pastia Glgi oo Ll 3l oS 5 b g rightleft,up,down L 1) s ST VU slojgiws o
Sy oy o juS g S8l il gé_?‘),g','-i-\_\_\

oS o iy 5 bl 3 0035 g |, M3 0,5 g CBR Sdl,5 wulie lsins |, nl 5 00 (slo o5

o3 (o plwl Sl slel 2 sln fy Jlo)l B s n2 68
#create a UDP agent and attach it to node n0
set udp0 [new Agent/UDP]
$ns attach-agent $n0 $Sudp0
#create a CBR traffic source and attach it to udp0O
set cbrO [new Application/Traffic/CBR]
$cbr0 set packetsize 500

VEA VR asio
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$cbr0 attach-gent $udp0

#create a UDP agent and attach it to noder nl
set udpl [new Agent/UDP]

$ns attach-agent $nl Sudpl

#create a CBR traffic source and attach it to udp1
set cbrl [new Application/Traffic/CBR]
$cbrl set packetsize 500

$cbrl set interval _0.005

$cbrl attach-gent $udpl

#create a null aget for traffic sink n3

set null0 [new Agent/Null]

$ns attach-agent $n3 $null0

53,5 )5 lelele Jlasl ol >
$ns connect $udp0 $null0
$ns connect Sudp1 $null0

Iy S8l Jlopl F ail 0 900,85 S8l 5 Jlojlas gg,8 0 adl jo cbr0 K3l 5 s puoly> oo

1, Sdls Jlo F10 4l ) 5 00,5 Sl Jloyl as ga,8 1 aib o cbrl (Sl aute g 0iS ibgio
oS Jos 5 jg0 0 ol plis ST CaBgte

$ns at 0.5 $cbr0 start

$ns at 1.0 $cbrl start

$ns at 4.0 $cbr0 stop
$ns at 4.5 $cbrl stop

95 12 G bt Sl 5l e c S Gl sz 99 Egeame 45 Mgd (o0 a2y e e S Sl T 12T
WS s dwl ] Cdlae pl ool dwlore SO 098 o b a5l B ol B> e g 00413

Gl S5 bz 5 - 05d (g0 Lol s Yo 4l o 10 g e0g Coli 00 ¢ At yo ol
Cow Ko VP Sl 60le> 03 g N2 o al jo Coolfe ) a5 0l 5o asl o o Ko - A Wb
Lo Gl Gl Jloyl agl jo

et Cenl (S by ats pled 5 (92 § b i laS Lol g o B> L i I 550
G5 Slygiws 5l mam s S35 leh 2 o pled sl Gl w3l (o pdy Bl el

A 0018 s gl day LiSu [0 Ol jgiws (pl 0ed oo oolaiul col>

S5 sl (195 asiin -0-1 -1

S adlol o con Sl 1) 5 das g0
$ns color 1 blue
$ns color 2 red

nl 815 b, 9 S5, ol N0 8IS b 45 dugd oo dxgite S |yl o,lge |y g Sl 3]
8556 Fue 3l dmy aS s algs o S easlin ;N3 g N2 gl 0,5 o S ST 0il 0 ST 30,8
s a¥ole ol Lpgoins SO
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$ns duplex-link-op $n2 $n3 queuePos 0.5
2,5 dualez oaslice p) gl Alice (6 pgal alasd w5l . 0SS 1>l o )Lgs |, Ns

S S0 05 Hgiige TV S

IS sanline |) Wgd (g0 Bi> &S oo ey g oin cho o) b Al 8 S )18 0lgs e ()9S
s AV ole razin Bis> 8950 0udS DB aS digSilen
Cole,y b ais Bl o) adlae a5 cuils jUaml g cod cplp Lo conl DropTail g 5l can 92
S 0olaiwl SFQ Cas 1 ailed g0 098 0,85 LSy F 90 4 dlus £93 90 o L aSlyl gl S
RS petd g0 cpl 41 N3 N2y SC) e jskae Cpl 4
$ns duplex-link $n3 $n2 1Mb 10ms SFQ
P digdae Bd> (50 S5 4 50,8 5 o e . wlL AVole (ST L sak ho
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'Intelligent Transportation System

? Short radio transmission range
? Low bandwidth

* Omni directional broadcast

> Limited storage capacity

* Rapid topology changes
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! Frequent network partition

? Small effective network diameter

? Limited redundancy in time and in function
* Position predictability

> Relatively sufficient power

"Dynamically fragmented topology

"Dedivated Short Range Communication



www.NetSimulate.net Sl 5 5y smalS Gl 450l (5 ke And g e - Gt gar G

Ql).'.'l Calo g p.l.c oiils

NS2 jloacds 3l eolawl L VANET slaaSiiss (gilwacs 100,138 oleae -
i ' SisrSI slaiyeel 55 5

g5 ol ;3 CALM 4 Blue tooth TEEE 802.11 Juls 5 obisS Wil s sl JS5s
il oo ooliul LB laasios

5,90 vanet sleaSii ,o DSDV g DSR' wile cilides oljeee sloSSon 55,5
5 AODV  uile ad_hoc sleaSss ol yeue sloJSSsn duy oo Ll 4 g )08 ,13 o)
Ayl (g i oS el g45 ol ,o DYMO

5,5 7ok Tatedisn Jl slaptanw 5l 53z Glsin lgise |, VANET (slaaSis (yuizean

' Dynamic Source Routing
? Destination Sequence Distance Vector
? Ad hoc On-demand Distance Vector

"ITS: Intelligent Transporatation Systems
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Sl iy 25 BB U g sl Koo glgil NS og

alox o] 51 a8 sl ouls Ly 25 Wireless 4 sl Routing sledSSg s 51 calises glgil cpizoen
Dynamic Source Routing (DSR) Destination Sequence Distance Vector (DSDV) « g5 o
Adhoc On-demand Distance Vector ¢ Temporally ordered Routing Algorithm (TORA)
Sge5 0,Lsl (AODV)

ol s sl 4t (3l At y3 TS bl GISel NS 555 4 jamie sleeShg 5l (S
- oo bl S5 g Yo Sl 0 g ey oo Station Ayl SlSe CuaBge iy yai b AT ire (o
oo 18 o3 (58,5 155 10 255 NS ogai Ll | o 08 5 0035 sl a5 (5
o i 1y sl dend slo el plo 5 (s olie ) G380 oy came <3l Joo 5 b 555 o
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Sloy e o3b (ISTgp by, ol 0 adl oo drwgl Caws po A Canl sal 2l b MAC &Y ol
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'Free Space
* Two-Ray
? Shadowing
* Mobility

3 Distributed coordination function (DCF)
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ooliiasl b b g jlodenss 0l ¥ o) diged ,3 ol 00 @l VANET 5l glonds (6 jlotpnds clodiges
slasloas sl oolawl b ooy o5, Jow ¥ diges ;0 5 Cewl 0ol plxl NS2 5luals slac LB
sl 805 plxil SUMO , MOVE

Y ous (g5 lwduaty diges - -2
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NS-2 4 wasr SS9y G (30,5 adlsl 5, -1-Y-8

Sy awil asls oMbl MalS JSGg ol Clasein 4 b TCL 4ol jo JSSg, o 5l eolaul sl

s 20,5 (2050 050,8 (ay yx [STg G jo a5 e oyl )l TCL acly jo olei aS)

4ol 4 Pasl 4 bind jews b e sl )by ol oo slois @G NS-2 asli )y jo protocol.ce alg 4 lac
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protocol.cc
protocol:protocol ()

{
bind("DelayCount “,&DelayCount);

}

simulation.tcl
Agent/Protocol set DelayCount 1

A ygee S a8lal )l ay anilas 0gmg Lels NS aklipy jo (48 B aS |, ASGg, aulyses ST >

A ooz |y bl s Gl p ) sl 0,00 o IS Ceend ol o o o |, NS gLl 5l Jax
common/packet.h

class p_info {
public:
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name [PT TCP]="tcp";
name [PT PROTOCOL] = “protocol”;

tcl/lib/ns-default.tcl

Agent/Protocol set packetSize 32

tcl/lib/ns-packet.tcl

foreach prot {
AODV
Protocol
Makefile

OBJ CC=\
random.o rng.o ranvar.o misc.o timer-handler.o \

protocol/protocol.o
$(OBJ_STL)
JSGgp U pedd posd 50 | cmu-trace.h ¢ cmu-trace.ce bl a5 g jgue Oyl 218

S o0 I ) b e (g5loand

cmu-trace.cc

#include <protocol/protocol.h>

// command

void CMUTrace::format protocol(Packet *p, int offset)

{
// packet

b
// another syntax

void CMUTrace::format(Packet* p, const char *why)
hdr cmn *ch = HDR_CMN(p);

int offset = 0;

/*

* Log the MAC Header

*/

format_mac(p, why, offset);

if (namChan )

nam_format(p, offset);

offset = strlen(wrk );

switch(ch->ptype()) {

case PT MAC:

break;

case PT_ARP:

format_arp(p, offset);

break;

VFA 514 axio
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default:
format ip(p, offset);

offset = strlen(wrk );

switch(ch->ptype()) {

case PT_AODV:

format aodv(p, offset);

break;

case PT_TORA:

format tora(p, offset);

break;

case PT IMEP:

format_imep(p, offset);

break;

case PT_DSR:

format dsr(p, offset);

break;

case PT _ MESSAGE:

case PT_UDP:

format msg(p, offset);

break;

case PT TCP:

case PT_ACK:

format tcp(p, offset);

break;

case PT CBR:

format_rtp(p, offset);

break;

case PT_PROTOCOL.:

format protocol(p, offset);

break;

default:

fprintf(stderr, “%s - invalid packet type (%s).\n”,

_ PRETTY_FUNCTION __, packet info.name(ch->ptype()));
exit(1);

}
}
}
}

cmu-trace.h

class CMUTrace : public Trace {
public:

CMUTrace(const char *s, char t);

void recv(Packet *p, Handler *h);
void recv(Packet *p, const char* why);
private:

char tracename[MAX ID LEN + 1];
int nodeColorfMAX NODE];
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int tracetype;

MobileNode *node _;

int newtrace ;

int initialized() { return node && 1;}

int node_energy();

int command(int argc, const char*const™ argv);
void format(Packet *p, const char *why);

void nam_format(Packet *p, int offset);

void format_mac(Packet *p, const char *why, int offset);
void format_ip(Packet *p, int offset);

void format_arp(Packet *p, int offset);

void format_dsr(Packet *p, int offset);

void format msg(Packet *p, int offset);

void format_tcp(Packet *p, int offset);

void format_rtp(Packet *p, int offset);

void format tora(Packet *p, int offset);

void format_imep(Packet *p, int offset);

void format_aodv(Packet *p, int offset);

void format protocol(Packet *p, int offset);

i:met s aSl gl ptel anliyp adg sl Jglaie (g, ol o)lil L3 sla w0 a5 jshiles
ns2 jluacs jo Tel aslyp odsi Sela la 4 aslsl o .0l oo sumo g move 381 o 5 51 oolaul
05 &Sz 58 onl sl 0,5 ool 5 cdlas 1381 e 5 51 Gl oo K00 g, So e adl ogd ge o)L
Sgdge bnS2 I8 e 5 4 151 e 09d ce 9 e o Bolal Djgo s o
25 Jgaz 50 0wl Slastie g 35l p) & g0 4 alisie Slastive laul wb TCL 4l lal jo
&1y SET jgiws 3l .08 oo ookl 55 o lailbin! 5l TCL gladocl pp 28T .08l co s 450l G (6l

aalol o aS 05 o, ¥ lade nn el BT 3 s Jlie (ol 050 oo soliinl alisee lasiin s
syl 0l 0gd o eolaiul ol )
set val(rp) DSDV ;# ad-hoc routing protocol

Define options

set val(chan) Channel/WirelessChannel ;# channel type

set val(prop) Propagation/TwoRayGround ;# radio-propagation model
set val(ant) Antenna/OmniAntenna ;# Antenna type

set val(ll) LL ;# Link layer type

set val(ifq) Queue/DropTail/PriQueue ;# Interface queue type
set val(ifglen) 50 ;# max packet in ifq

set val(netif) Phy/WirelessPhy ;# network interface type

set val(mac) Mac/802 11 ;# MAC type

set val(rp) DSDV :# ad-hoc routing protocol

set val(nn) 2 ;# number of mobilenodes
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$ns node-config

-addressingType flat or hierarchical or expanded

-adhocRouting DSDV or DSR or TORA
-IType LL

-macType Mac/802 11

-propType "Propagation/TwoRayGround"
-ifqType "Queue/DropTail/PriQueue"
-ifqLen 50

-phyType "Phy/WirelessPhy"

-antType "Antenna/OmniAntenna"
-channelType "Channel/WirelessChannel"
-topolnstance $topo

-energyModel "EnergyModel"
-initialEnergy (in Joules)

-rxPower (in W)

-txPower (in W)

-agentTrace ON or OFF

-routerTrace ON or OFF

-macTrace ON or OFF

-movementTrace ON or OFF

03,91 Wl Mol Lglas yu alold ols salgs Uas &0 opl pé 48 .ol o lasbw] el Y cw b

P e 4ol SOl el g S5l sl amo e Lo e 90 deli S OByl sy 04
Ao oo Uad dolipy Dol can 15 .0uS (5 lo0gs copy/paste I &l o> B .ol oolatul o lastel

ol S ole el Al saien caipy ylis addressType ol .ol azgie 1) ol o aSol yqa
by b yely 5l G addressType ssl> il Jsoxe b ol alidos & g0 4y aSl a5 ol
Sg ool Wb a5 Conl oy g98 oains lis adhocRouting .ogl bkl flat Jlis gly 098
S oawlive wilgs o Lib L o 1) calizee slo b o glgl
802.11 Lo mac &y ST, b a0 abl oo 802,11 o laibinl wluly vanet glaasis

audy S S8 aslgs e 1y o wlos S iy i (5 s mac JSSgn ST g0 cnl e 50 0gd Sl
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set trace

set topo

set ns_ [new Simulator]

fd [open simple.tr w]

$ns_ trace-all $tracefd

[new Topography]|

$topo load_flatgrid 500 500
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create-god $val(nn) |

aliy >9,5 bl 4 pgo bs ,0 048 00,4l setns_[new simulator] Lz &b tel asly o 50
Aol o I S yd @ g simple pb b >5,5 b1 .05l o 0)Lil nS2

L o a0 lis e BB o el y sl Glasin dan a5 cul (pl saims lis pgw s>
Gl 3 a8 e o (LS ) (iludned Cobae 13 ooy ba3 50 5 358 o0 Sbml wux Sl G ez
bl e 500X500 e

lo aliss yu olaai 5 Cuwl Guh ddgs Djg0 4 &S Smo e (L ) S g5 i BT b o
JOMPREPER SNTINNE ARINE SERCIRTEARNNESICIR U DUSICURR SN0

B g0 0, Jibge (soo,S sy aslol yo

o )5 (49,5 S youio
for {seti0} {$i<S$val(nn) } {incri} {

set node ($i) [$ns_node ] $node ($i) random-motion O ;
motion } # disable random

# # Provide initial (X,Y, for now Z=0) co-ordinates
# # for node (0) and node (1)

$node (0) set X_ 5.0

$node (0)setY 2.0

$node (0)setZ 0.0

$node (1) set X 390.0

$node (1)setY_385.0

$node (1)setZ 0.0

node (0) ## Node (1) starts to move towards
15.0" $ns_at 50.0 "$node (1) setdest 25.0 20.0
$ns_at 10.0 "$node (0) setdest 20.0 18.0 1.0"

node (0) # Node (1) then starts to move away from
$ns_at 100.0 "$node (1) setdest 490.0 480.0 15.0"
$ns at 50.0 "$node (1) setdest 25.0 20.0 15.0"

S asly oo adl> 90 (gl 09 oo oolitnl oo )5 iy slaws gl Cdel For aal> 0l oo a8 )3 ,las o
L a5 0gb oo ooliwl o S adgl oSSl 0,5 asrin lp Ko slo al,l auS colaiul set jgiws
vanet loasil glp a5 jgiwd (1) pdeo sy 4 deldl (o el sdl atie Z gy 9 X 2yl
Dgud oo X105 09 o ool
Srwd ST w8 e o oolatul setdest ol jeiws G 0,8 SO og S e w6l

el 00l 0,3l )] 4y aslsl yo aS bl o ) O ,e0 4 setdest

setdest -v 1 -n 20 -p 2.0 -M 10.0 -t 200 -x 500 -y 500

VEA I AF asio
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Function Range Default Ver 1 Ver 2
,;l maximum speed >0 Yes
- .. [0, maximum
o minimum speed speed] Yes
; number of nodes 1,2,... Yes
= 1 (constant),
p |pause type 2 (uniform) Yes
F_) pause time >0 Yes
= 1 (uniform), 2
= speed type (normal) Yes
E maximum time >0 0.0 Yes Yes
_ 1 (1999
version CMU), 2 1 Yes Yes
(2003 UM)
)_( width of space >0 0.0 Yes Yes
; height of space >0 0.0 Yes Yes

Sleacd Cal ol o 2,8 g Jle ;0 g p) Adg 4 setdest a4 by e Ol jsiws gl slp
gy setdest bl a p) ool Gub sl ool coal ) Ay 4o NS2

en\setdest E:\cgywin\home\Administrator\ns-allinone-2.28\ns-2.28\indep-utils\cmu-scen-
setdest -v 1 -n 20 -p 2.0 -M 10.0 -t 200 -x 500 -y 500 > scen-20 vl.tcl
setdest -v 2 -n 20 -s 1 -m 1 -M 10.0 -t 200 -P 1 -p 2.0 -x 500 -y 500 >

scen-20 v2.tcl

Sy asly oo a5 aas o |y scen-20_v2.tcl ¢ scen-20_vl.tel >g,5 JB g0 |5 opl 5l am
D oo A0y doliy 5l (18T 29,5 0gu g el Al 4y dwlol jo asS colatul e 6,5 yog I e
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set val(chan) Channel/WirelessChannel ;# channel type
set val(prop) Propagation/TwoRayGround ;# radio-propagation model
set val(netif) Phy/WirelessPhy ;# network interface type
set val(mac) Mac/802_11 ;# MAC type

set val(ifq) Queue/DropTail/PriQueue ;# interface queue type
set val(ll) LL ;# link layer type

set val(ant) Antenna/OmniAntenna ;# antenna model

set val(ifglen) 50 ;# max packet in ifq

set val(nn) 4 ;# number of mobilenodes

set val(rp) AODV ;# routing protocol

set val(x) 500 ;# X dimension of the topography in meters
set val(y) 500 ;# Y dimension of the topography in meters
set val(time) 2.0 ;# Simulation time in seconds

set data_interval 0.2 ;# CBR Traffic Interval

set start_time 0.5 ; # traffic start time

proc finish {} {

global ns__ tracefile namfile

$ns_ flush-trace

close $tracefile

close $namfile

exit 0

# Initialize Global Variables
#

set ns_ [new Simulator]

# Trace Files

set tracefile [open out.tr w]
$ns_ use-newtrace

$ns_ trace-all $tracefile

set namfile [open out.nam w]
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$ns_ namtrace-all-wireless $namfile $val(x) $val(y)
# set up topography object

set topo [new Topography]

$topo load_flatgrid $val(x) $val(y)

#

# Create God

#

create-god $val(nn)

set chan [new $val(chan)]

# configure node

$ns_ node-config -adhocRouting $val(rp) \
-IIType $val(ll) \

-macType $val(mac) \

-ifgType $val(ifq) \

-ifgLen $val(ifglen) \

-antType $val(ant) \

-propType $val(prop) \

-phyType $val(netif) \

-topolnstance $topo \

-agentTrace ON\

-routerTrace ON\

-macTrace ON\

-movementTrace ON \

-channel $chan

for {set i 0} {$i < $val(nn) } {incr i} {

set node_($i) [$ns_ node]

$node_($i) random-motion O ;# disable random motion
$ns_initial_node_pos $node_($i) 20

}

# Provide initial (X,Y, for now Z=0) co-ordinates for mobilenodes
# and produce some simple node movements
$node_(0) set X_ 190

$node_(0) set Y_ 190

$node_(0) setZ_ 0.0

$node_(1) set X_ 100

$node (1) set Y_ 100

$node_(1) setZ_0.0

$node_(2) set X_ 280

$node_(2) set Y_ 100

$node_(2) setZ_ 0.0

$node_(3) set X_ 50

$node_(3) set Y_ 230

$node_(3) setZ_ 0.0

# Initial Movement

for {set i 0} {$i < $val(nn) } {incr i} {
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$ns_ at 0.0 "$node_($i) setdest 10.0 10.0 0.0"
}

# Null Agent to receive Packets for Node O
set null_(0) [new Agent/Null]

$null_(0) set fid_ 1

$ns_ attach-agent $node_(0) $null_(0)

# Null Agent to receive Packets for Node 3
set null_(1) [new Agent/Null]

$null_(2) set fid_ 2

$ns_ attach-agent $node_(3) $null_(1)

# Data Source , Nodes

set udp_(0) [new Agent/UDP]

$udp_(0) setfid_0

$ns_ attach-agent $node_(1) $udp_(0)

# Constant Bit rate traffic genrator

set cbr_(0) [new Application/Traffic/CBR]
$cbr_(0) set packetSize_ 1024

$cbr_(0) set interval_ $data_interval
$cbr_(0) set random_ 0

$cbr_(0) set maxpkts_ 10000

$cbr_(0) attach-agent $udp_(0)

$ns_ connect $udp_(0) $null_(0)

$ns_ at $start_time "$cbr_(0) start"

set udp_(1) [new Agent/UDP]

$udp_(1) setfid_0

$ns_ attach-agent $node_(2) $udp_(1)
set cbr_(1) [new Application/Traffic/CBR]
$cbr_(1) set packetSize_ 1024

$cbr_(1) set interval_ $data_interval
$cbr_(1) set random_ 0

$cbr_(1) set maxpkts_ 10000

$cbr_(1) attach-agent $udp_(1)

$ns_ connect $udp_(1) $null_(1)

$ns_ at $start_time "$cbr_(1) start"

# Tell nodes when the simulation ends
for {set i 0} {$i < $val(nn) } {incr i} {

$ns_ at $val(time) "$node_($i) reset”;

}

$ns_ at $val(time) "finish"

$ns_ at [expr $val(time) + 0.01] "puts \"NS EXITING...\"; $ns_ halt"
puts "Starting Simulation..."

$ns_ run

[
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#

#Wireless simulation, a simulation of a broadcast protocol

#for vehicular ad hoc networks.

#

#Nathan Balon

#University of Michigan - Dearborn
#CIS 695

#
#
#Options
set opt(chan) Channel/WirelessChannel ;# channel type
set opt(prop) Propagation/TwoRayGround ;# radio-propagation model
#set opt(prop) Propagation/Shadowing
set opt(ant) Antenna/OmniAntenna ;# antenna type
set opt(1l) LL ;# link layer
set opt(ifq) Queue/DropTail/PriQueue ;# interface queue
set opt(ifglen) 50 ;# max packet in ifq
set opt(netif) Phy/WirelessPhy ;# network interface type
set opt(mac) Mac/802 11 ;# mac type
set opt(rp) DumbAgent ;# routing protocol
set opt(nn) 50 ;# number of mobile nodes
set opt(pkt size) 250 ;# size of broadcast message
set opt(cp) traffic.tcl ;# connection pattern
set opt(tr) trace.tr ;# trace file
set opt(nam_tr) " ;# name trace file
set opt(seed) #-..seed the random number generator
set opt(stop) 65.0 ;# time to end simulation
set opt(x) 1000 ;# x size for topology
set opt(y) 1000 ;#y size for topology
set opt(Im) ON ;# log movement
set opt(at) ON ;# agent trace
set opt(rt) OFF ;# routing trace
set opt(mact) ON ;# mac trace
set opt(movt) ON ;# movement trace
set opt(cw) 15

VEA YV amao
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=
Mac/802 11 set CWMax_ 1023
Mac/802 11 set SlotTime  0.000013 ;# 20us
Mac/802 11 set SIFS 0.000032 ;# 10us
Mac/802 11 set PreambleLength 32 ;# 144 bit
Mac/802 11 set PLCPHeaderLength 40 ;# 48 bits
Mac/802 11 set PLCPDataRate  6.0e6 ;# 1Mbps

Mac/802 11 set dataRate . 6.0e6
Mac/802 11 set basicRate . 6.0e6

Mac/802 11 set RTSThreshold 3000 ;# bytes
Mac/802 11 set ShortRetryLimit 7 ;# retransmittions
Mac/802 11 set LongRetryLimit 4 ;# retransmissions

Phy/WirelessPhy set CPThresh  10.0

Phy/WirelessPhy set CSThresh  2.5118864e-13  ;# -96 dBm
Phy/WirelessPhy set RXThresh  1.0e-12 #-90 dBm
Phy/WirelessPhy set bandwidth_ 6.0e6

Phy/WirelessPhy set Pt 0.0003754

Phy/WirelessPhy set freq_ 5.9e+9

Phy/WirelessPhy set L. 1.0

#Propagation/Shadowing set pathlossExp 2.7
#Propagation/Shadowing set std db 4.0
#Propagation/Shadowing set seed 0
#Propagation/Shadowing set dist0_ 1.0

#Unity gain, omni-directional antennas
#Set up the antennas to be centered in the node and 1.5 meters above it
Antenna/OmniAntenna set X 0
Antenna/OmniAntenna set’ Y 0
Antenna/OmniAntenna set Z 1.5
Antenna/OmniAntenna set Gt 4.0
Antenna/OmniAntenna set Gr_ 4.0

#
set BROADCAST ADDR -1 ;# broadcast address
set MESSAGE PORT 42 ;# periodic message port
set WARNING PORT 33 ;# warning message
set EMER PORT 21 ;# port to listen for emergency messages

Class Agent/MessagePassing/PeriodicBroadcast -superclass Agent/MessagePassing

Agent/MessagePassing/PeriodicBroadcast instproc recv {source sport size data} {

# This empty function is needed so receive works.
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Agent/MessagePassing/PeriodicBroadcast instproc send_message} 1}

$ self instvar node
global ns. MESSAGE PORT BROADCAST_ADDR opt

#puts "[$node  node-addr] sending message"
# send the broadcast message
$ self sendto $opt(pkt size) 0 SBROADCAST ADDR SMESSAGE PORT
H

#perform clean up at the end of the program
proc finish} {}
global ns_ tracefd namtracefd opt

$ ns_flush-trace
close $tracefd

if {Sopt(nam_tr)"" =! }}
close $namtracefd

j
$ ns_halt

exit 0

H

#set the options from the command line arguments
proc getopt {argc argv} {
global opt
lappend optlist cp nn seed sc stop tr x y bc_size nam_tr cw

for {seti0} {$i < S$argc} {incri} {
set arg [lindex $argv $il
if {[string range $arg 0 0] !="-"} continue
set name [string range $arg 1 end|

set opt($name) [lindex $argv [expr $i+1]]
J
J

#log the movement of a node every 0.1 seconds
proc log-movement} {}
global logtimer ns_ ns

setns $ns_
source ../tcl/mobility/timer.tcl
Class LogTimer -superclass Timer

LogTimer instproc timeout} {}

global opt node;

VEA Y4 amao
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for {seti 0} {$i<S$opt(nn)} {incri} {

$ node ($i) log-movement
}

$ self sched 0.1

}

set logtimer [new LogTimer[

$ logtimer sched 0.1
h

#get command line arguments
getopt $argce $argv

Mac/802 11 set CWMin_ $opt(cw (

puts "x: $opt(x), y: Sopt(y)"
puts "CW: Sopt(cw)"

if {Sopt(seed) > 0} {
puts "Seeding Random number generator with Sopt(seed)\n
ns-random $opt(seed(

"

#create a new simulator
set ns_ [new Simulator]

#set up the traces
set tracefd [open $opt(tr) w]
$ns_trace-all $tracefd

#set the topology
set topo [new Topography]
$topo load_flatgrid Sopt(x) Sopt(y)

set god [ create-god Sopt(nn)]
set chan_ [new Channel/WirelessChannel]

#Set up the nam trace if desired.
if {Sopt(nam tr)"" =! }}

set namtracefd [open Sopt(nam_tr) w]
$ ns_namtrace-all-wireless $namtracefd $opt(x) Sopt(y)

b

#configure the nodes of the simulation
$ns  node-config -adhocRouting $opt(rp)\
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- 1Type Sopt(1)\

- macType $opt(mac)\
- ifqType $opt(ifg)\

- ifqLen $opt(ifglen)\

- antType $opt(ant)\

- proplnstance [new $opt(prop)]\
- phyType $opt(netif)\
- topolnstance $topo\

- channel $chan\

- agentTrace Sopt(at)\

- routerTrace $opt(rt)\
- macTrace $opt(mact)\

- movementTrace $opt(movt)

sety 0
setx 0
#Create the mobile nodes for the simulation.

for {seti 0} {$i <S$opt(nn)} {incri} {
set node ($i) [$ns_ nodel

$ ns_initial node pos $node ($i) 10
}

#Source the mobility scenario file.
source $opt(sc)

#Attach a new Agent/MessagePassing/PeriodicBroadcast to each node on port
SMESSAGE PORT

for {seti 0} {$i <S$opt(nn)} {incri} {
set bc_agent($i) [new Agent/MessagePassing/PeriodicBroadcast|

$ node (8i)attach $bc_agent($i) SMESSAGE PORT
}

#log movement

if { $opt(Im) =="ON "}}
puts "Logging movement"...
log-movement

}

#Source the file that contains the broadcast traffic.
source $opt(cp)

$ns_ at Sopt(stop) "finish"

VEA SV Y asmis
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#Add to the trace simulation parameters .

puts $tracefd "M 0.0 nn Sopt(nn) x $opt(x) y Sopt(y) rp $opt(rp)"
#puts $tracefd "M 0.0 cp Sopt(cp) seed Sopt(seed)"

puts S$tracefd "M 0.0 prop $opt(prop) ant $Sopt(ant)"

puts "Starting Simulation"...

$ns_run

Yoo (g 3lwduds diges --9

g Cewl odizmn Sl nS2 0 oS 4 Jloge 0,5 adlal al o )lil L8 Ceed 0 a5 jshailen
Sastans ol yap 152 Sl 31 ol yige el sl 055 s3tonly o 1o 1y T (Fol & 955 e
Jle s opl il G Jlw S, sldow gilwans glp SUMO l5éle 5 o5 colazwl SUMO
3,5 b &5 o os ) lasss g oS gilwosly Olujx L1 asils S§ calizee sldacs wilgs oo
2,5 soliiwl Ll 5Ins2 o 5 eslysd oLl as Sledbl i (slosls slasll 511, wledb! b

Sl glaSil (25 > sldae sbml jo ol lus ol Ll L ganes ;08 13l o 5 sumo az S
o Sz ar b OTL I sl sl plalasme eizr adds gl (SIS Lamee w30 Lol ol (6008
xml O a0 4 Yeano 5 00,5 sboul ) g0, S0 slo bl g bosl> g g 0> lasin gyl> sl LB
350 Gl L ools S oo a1 LT e Ol ygiwsn b g 098 oo 0,53 sumi,efg Ll G j0 g atiss
2,5 adgi 5l

AS 0gbils 1) sumo jluands g aid;y iy S 8le 5 Bl o (6l

http://sourceforge.net/apps/mediawiki/sumo/index.php?title=Downloads

VEA SINY amio



www.NetSimulate.net Sl 5 5y smalS Gl 450l (5 ke And g e - Gt gar G

Q)‘ll Calo g p.l.c oiils

NS2 jloacds 3l eolawl L VANET slaaSiiss (gilwacs 100,138 oleae -
i ' SisrSI slaiyeel 55 5

¢

‘ page TSCUSSION. ST SOUTGE. history
Q Downloads
-

Here, you will find SUMO beth as sources and as compiled hinaries. As the program is still under development and is extended continuously, we atvice you ta use the latest sources fram our Subversion Repositary
Normally, they should compile and be newer than the releases are.

Please contact us if you have any prablems. If you want to repart a bug, please use the Sourceforge BugTracker For further information about the changes between releases see the ChangeLog

navigation
SUMD is licensed under the GFL

- Main Page

+ Community portal . .

+ Curtert events Nightly Builds

+ Recent changes

i Sl The code within the SN is compiled sach night. The following resulting packages can be obtained

« Help - hitp #/sumo “bin.zip  (windows, 32bit)

search = hitp:#fsumo. sourceforge. net/daily/sumo-msveBxd-bin.zip  (windows, B4bit)

Go || search

T SUMO - Latest Release (Version 0.11.0.1)
aolhox

« What links here Release date: 30.07.2009
+ Related changes
o = The latest MS Windows binaries
+ Printable version Contains the binaries, all dlls needed, the examples, tools, and documentation in pdf forrmat
- Permanent ink Download as: sumo-winbin-0.11.0.1.zip, ~6.29MB
- Linux binaries are created by the openSUSE build senice
The repositeries alsa contain the libraries (like praj and gdal) if they are not part of the distribution. At the moment there is na documentation included in the packages
= openSUSE 10.3 repositary
- openSUSE 11.0 repositary
- openSUSE 11.1 repasitary
- Fedara 9 repositary
= The latest source-tarball
Includes sources, examples, Linux-Makefiles and solution file for MSWC++ 8.0. Does not contain tests
Download as
- sume-erc0.11.0.1 tar.gz, ~4.02MB
= sume-sre0.11.0.1.zip, ~5.13MB
= The latest documentatior-tarball. Includes generated pdfs
Download as: sumo-doc-0.11.0.1 tar. gz, ~1 GME
= The latest tests-tarball. These tests run with TexiTest
Download as: sumo-tests-0.11.0.1.tar.gz, ~6.89ME

SUMO - older releases

sumo |33l 5 sglils axan :F+ s

Bl (ST baze I e Joe coul S3 a0
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™ SUM0 0.11.0

File Edit 3Setbings  wWindows  Help

I
JJ = IE-F'; @ JJ Mext Skep: -

sumo )‘)5||aj.a Ja....?u AR Jim

Ui 50 edwl (wydl 5 6l labl 0l so Lads ol oolus jlns j9aing lasee ,0 SUMO sl

o5 el e s B el anS gl ablge Sy Jole e 4 by o5 13

j995s9 ENVIROMENT o jl38ls 5 cuai 3l o .0sS cwas |, Microsoft Visual C++ 2005 SP1
WS 0yl lei L 1) 5 sl 2l Sl

Path=

C:\Program Files\Microsoft Visual Studio 8\Common7\IDE;C:\Program Files\Microsoft Visual Studio
8\WC\BIN;C:\Program Files\Microsoft Visual Studio 8\Common7\Tools;C:\Program Files\Microsoft Visual
Studio 8\Common7\Tools\bin;C:\Program Files\Microsoft Visual Studio 8\VC\PlatformSDK\bin;C:\Program

Files\Microsoft Visual Studio
8\SDK\v2.0\bin; C:\WINDOW S\Microsoft. NET\Framework\v2.0.50727;C:\Program  Files\Microsoft = Visual
Studio 8\VC\VCPackages;C:\Program Files\Microsoft Visual Studio

8\SDK\v2.0\Bin;C:\WINDOW S\Microsoft. NET\Framework\v2.0.50727;C:\Program  Files\Microsoft =~ Visual
Studio 8\VC\bin;C:\Program Files\Microsoft Visual Studio 8\Common7\IDE;C:\Program Files\Microsoft Visual
Studio 8\VC\vcpackages
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INCLUDE=

C:\Program Files\Microsoft Visual Studio 8\VC\ATLMFC\INCLUDE;C:\Program Files\Microsoft Visual Studio
8\WCAINCLUDE;C:\Program  Files\Microsoft =~ Visual = Studio  8\VC\PlatformSDK\include;\Program
Files\Microsoft Visual Studio 8\SDK\v2.0\include

LIB=

C:\Program Files\Microsoft Visual Studio 8\VC\ATLMFC\LIB;C:\Program Files\Microsoft Visual Studio
8\WC\LIB;C:\Program Files\Microsoft Visual Studio 8\VC\PlatformSDK\lib;:\Program Files\Microsoft Visual
Studio 8\SDK\v2.0\lib

LIBPATH=
C:\WINDOWS\Microsoft NET\Framework\v2.0.50727;C:\Program Files\Microsoft Visual Studio
8\WWC\ATLMFC\LIB

NetSamplePath=
C:\Program Files\Microsoft Visual Studio 8\SDK\v2.0

DevEnvDir=

C:\Program Files\Microsoft Visual Studio 8\Common7\IDE

FrameworkDir=

C\WINDOWS\Microsoft. NET\Framework

FrameworkSDKDir=
C:\Program Files\Microsoft Visual Studio 8\SDK\v2.0

FrameworkVersion=

v2.0.50727

VCBUILD DEFAULT CFG=
DebugM|Win32

VCBUILD DEFAULT OPTIONS=

/useenv

VCINSTALLDIR=
C:\Program Files\Microsoft Visual Studio 8\VC

VEA 51V amio
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VSINSTALLDIR=
C:\Program Files\Microsoft Visual Studio 8

my s, » &l j9aig 0 YU sl sl o5 9 Microsoft Visual CH- l38le 3 cuas 51 e
9 8, advanced (g 4 Ll 5l g 9sS o ol | properties 435 g 00,5 Cowl, SIS computer
(DS 0 0,9 O IS o 1y o il by g 00,5 bl 1) Environment Variables

System Properties B

Syztem Restore I Automnatic Updates .;. ' Femote |

2|

User variables For afhamisisi

Yariable Yalue 5

Comspec CHWINDOWS system3Zicmd. exe

DevEnvDir C:\Program Files\Microsoft visual Studio.., —

INCLUDE C:\Program Files\Microsaft Yisual Studio.. .

LIE C:\Program Files\Microsaft Yisual Studio.. .

MSDevDir CtiProgram Files\Microsoft Visual Studio,,, %
[ wew J[ et [ ool |

Mew User Variable

Wariable name: ‘ |

Wariable value: ‘ |

[ New ] Edit | [ Delete

30 g oo ual Hl38le 5 Fole aed 4 090 oo gy 00,08 Sl 1) ol sglilosumo l33le
505 3)ly J=lwe 9 Microsoft Visual CH cuai 4 Wb i cwad ol o ol s O )50
S Az g8 993 eal Slasie

Ooole a5 o ol )0 g oo Ll SUmMO jlua s |15 Jaol boole jlaws Jbo b (idu cpl jo
sk g Gln e plas (Sadly Jjo ]y 9055 So S e sbml ) (See Sdl>
el oad LS5 Taad 5 o ,S 5l bl 4t Sumo jludnd o gb oo oolitnl  owagiasl
oy 09 Juae 1) (bls 50 mealisie a5 4Kl SO 50 (nlply Wige Jate po 4 1) oS daad
wld 5k ad 93 90,8

Gl () awlis 5 (e & lawe b alol) Lldlir oy —Jsb dasin 5o gol> lao,s
Ll dio3ls (gum (g puw yiwd

! node

? Edge
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<nodes>

<node id="1” x="-500.0” y="0.0" />
<node id="2” x="+500.0" y="0.0" />
<node id="3” x="+501.0” y="0.0" />

</nodes>

A (5o, s Xml sl

J38le 5 sgbils (gly .aaS solazul PSeditor L notepad osilen [ Sislyng SO 5l ailes co )01 6l
AS ool iy S 51wl o PSeditor

http://www.softpedia.com/get/Office-tools/PDF/PSEDITOR.shtml

ol BB Gy 2,8 i dgu nodexml a5 osS 0,53 hello.node.xml ol @ 1) aslip

Aol g0 SUMO 0 0,5 Sloylais

0,5 SLbk 0,5 tonode g aJ slal 0,5 fromnode I jo a5 59 oo oolaiul tonode 5 fromnode
Aol o

<edges>
<edge fromnode="1" id="1t02” tonode="2" />
<edge fromnode="2" id="out” tonode="3" />

</edges>

0,5 g ad Hlee L)

A4S o >3 hello.edge.xml LB jo 1) ools .abl oo (gom s o yiwd (gl 1d dasine

asl 59,5 sbwl (sl netconvert sU 4 sumo Il 51 G5l les o dead g ao )5 slow! 5l s
AS solarul

Geb) 020 oo jns s b cual s 4y 9 a8 command prompt lae 4 bl jshate o

O S5
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Run @E

= Type the name of a program, folder, document, or
Internet resource, and Windows will open it For wou,

open: | cd| “w

[ Ok, J[ Cancel ][ Browse. .,

WINDOWS\system32\cmd.exe

Microsoft Windows HP [Uersion 5.1.260881
{C> Copyright 1985-2881 Microsoft Corp.

IC:~\Documents and Settings“soofi*cd C:~Documents and Settings>soofisDesktop sumo

IC:~Documents and Settings>soofizDesktopssumol

e gion ) ) sgiws al el 5l
netconvert —xml-node-files=hello.nod.xml —xml-edge-files=hello.edg.xml —output

file= hello.net.xml
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5O Ogd o0 Sl s al> 6l 5l o S o sl hellonetxml LB jeiws ol 5l e
Cs oo S Tas (ol (Job asilen Ll (Lol Sleogas 1) ot iz glgl gl)ls lag 043 sumo
aaxgi b, Solas L8, G as ols 5L sigma pb 4 yul)l 9,095 (plp ogdle aiinn Oglate g
OFST g oo (2l 9355 Ko oy Sl aatin (nl 4 jhe (asjlade 39l oe S5 5055 o
ol 0gi oo oolainl ad g 1 aSul e 0,5 o gy 1) ad g0 AT 09l co Sloul 9,095 (Gl e S
g g0 Al d )y co 4 S @ aF K g 095 S AT ol

<routes>

<vtype accel="1.0" 25dged="5.0" id="Car” length="2.0" maxspeed="100.0"
sigma="0.0" />

<route id="route0”>1t02 out</route>

<vehicle depart="1" id="veh0” route="route0” type="Car” />

</routes>
Dgs g0 0 S hello.ru.xml LG ;o oS
Gy -V -F-0
D9 g0 005 Wigm oo b (500, B G ol b L soled al> o opl 5o
<configuration>
<files>

<net-file>hello.net.xml</net-file>
<route-files>hello.rou.xml</route-files>
</files>

<simulation>

<begin>0</begin>

<end>10000</end>

</simulation>

</configuration>

Sk i) Gleand g oo 958 .0uiS oo 0,03 hello.sumo.cfg B o al> o cpl 51 e
3,5 1zl e lae o gz command promp lae

sumo —c hello.sumo.cfg
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2,5 Ixlsumo S8lS lase o )y LG
Guisim —c hello.sumo.cfg
Aulg oo py S sl move GI38le 5 sglils (gl wuS selils 1) move [l38ls 5wl dd> o ol 5l e
DS oolasul
http://lens1.csie.ncku.edu.tw/MOVE/index.htm
0275 Lo 5558 Ll 51 05 35lls Lt il bl 4 Logsye slof38 o5 sl 31 o5 ol L2l sl
Ceond s WWW.p30download.com coles .o,5 sgbils basiitus lol> colw 51, T lg5 cos aitl oo

S5 5245 el Line 5y ) el 0 4y Iyl 153l 5 b Move 3,5 05bls gidli y (sl l3ile
451 MOVE (53,5 LA sly ool (s3lonsley B gty 5 (oSpied atiles lishe (slolele i
e 50 ol 5l e 098 s 3)ls ] (sl s 9yl micosoft Visual C++ l58ls 5 asles wb

Dy ALbg ) Hghwd (S
java -jar MOVE jar

DS 0)lg 1y g g Q] sl sl

java vanetsim
Bedso by KBV Hetws izl sl am asl JSie (el 5 cual S
| £ Rapid Generator for VANET Simulation |E|E|-$:—hj

Rapid Generation of Realistic Simulation for VANET

Mobility Model Generation of road map topology and vehicle mowvement

Traffic Model Generation of metwork traffic

Dgd oo 0Ll ol sl 4 aslol jo sl sumo gns2 L 38l 5l LawlgmMOVE 53l 6 S
&3 Jolpo -¥-¥-0
S pl e 5 oS o0 3dgi SUMO 5l oolanl L1 285> Jow b lal « VANET (6 5loas ol y
sl gsle 5l eolawl b1 IS slowl J>lye )y JSK& 050 oo 00ls plxil MOVE 315 lasly U 1,

9 o0 pll MOVE  alisee
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Mode

Edge

NS2 jluaeds 3l ooliiwl L VANET (slaaSiis (g5lwands 1 yw))38 olgne

Mobility Model Generator for VANET

Map Editor
Manual Map

Configuration

I
I
| Edge Type
I
I

Creata Map

Random Map

| Random Map

Import Map Database

|  Comvert TIGER

| Flow

| Turn

| Trip

| Create Vehicle

Yehicle Movement Editor
Automatic Vehicle Movement

Manual Vehicle Movement

| Manual Vehicle

| Timetable

Simulation

Bus Timetable Generator

| Configuration

|  Vvisualization

| Run Simulation

VEA YN asio

Olpl Coro g ple oKl

S SI o g0l 35 s

Junction and dead end
Road

(optional road type
Map configuration
Ganerate map

Create random map

Generate map from TIGER

Vehide trip definition
Probability of directions on each junction

(optional trip for each vehicle type

Generate wehicle movement

Manually set the movement for each vehicle

Bus timetable

Simulation configuration
Visualize simulation

Kun simulation on background

a3 oo HLai |, MOVE l58le 5 ilises (slydsile oy S
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Node

Type
(optional)

Y

Map
configuration

v

Create Map

Move module
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Traftic module

== [Tk

Flow

Create
routing

Y

Build
SUMO
simulation

|
|
I
I
|
I
I
I
|
|
I
A\ 4 I
|
|
I
|
I
I
|
I
I
I

Traffic
gencration
for NS-2

v

Run NAM

I
|
|
I
I
I
[
Run NS-2 :
I
I
|
|
|
I
|
[

MOVE 4 NS2 3 SUMO il 5 bLs | FY o
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Py aSl gl S8l Juws Traffic Model pgo (sg950 ¢ 050 0 plos sumo l38le 5 L b3 6l

[ £ Rapid Generator for VANET Simulation L‘?_@&I
Danid Manaratinm Af Daalictis Cirmaillatinan fAar \TAMET
l\ﬂplu WLIICEI QLIVIT VI IZWCTlIoUIV WIITTUIaGRIVIE 1V VMY |

Mobility Model Generation of road map topology and vehicle movement

Traffic Model Generation of network traffic

sumo I8l o5 L I8 sl Mobility Model bl . 04 o <l Mobility Model lacol o
o Set Environment ggie 5l 045 Lasin ol lp |y SUMO jne sl ol 00 o ool
WSS ol |y 0gm Jlai 5,50 Jule
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4 MOVE [ B sl
[ - 2| Generator for VANET
S
oo SR
- J -
| Edgelype | togonal) + oad pe
' | Conigaratin : Mg configur ation
CromoMan | Gevmr ale eis
Famuhiim Map |
-1 . Croats random s
st h___ aaTy Ganer sl maap Miew) TIGER
L Conen iR | |
Vehicle Movement Bditor
Aemic Vehicle MoveTiam
| Flam | Whalcks B delifillon
i T | Erobabisty of deecores ep rach fuaciion
A Tig ] teptianial) tri fa each vetel: typa
T CissleVelugle | Gonarate velele movemant
' M el e Bl e b )00l
| Mgl Vench: | Warally sel the moswrnant foe sk vem bl
B lompmiahie Gerermia
N Temmatie ] Gum et
Lmuiatan
L Coufgmation | Swnulition Cuiguation
| Fun Shrudation | B SETHARIGN 40 Bac ks clnd

WLJ‘ALCW%JBLU‘:?YJ&{L
9SSl b 1y sumo l58le 5y Lot ol 0 o ooliiiwl S9aig pies 51 ST 05 azgs
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= =
|| Set SUMO Binaries Path = | )

Setyour current SUMO Binaries path

Path |Cisumo-0.9.8\bin) |

Example: C:ASumo-0.9.0%iny

OK Cancel

move |33l g, lase Ho suMO L3816 5 s (0,5 asine (£ S
g ol oolel Lot jluacs al o ol 5 o 0,05 e 50,5 )ly 4 5l WSed e o
Dgd oo A28 5 MOVE jluals lawgs I38le 5 (gilwands 4 dslol jo .alSO T, aSil Al wlg oo

5 e ..\.:.!93 _?_f_é

WO O ygu0 Ay ddls Ol | -V -E-E-0

Map Editor
Manual Map
| Node | Junction and dead end
| Edge | Road
| Edge Type | (optional road type
| Configuration | Map configuration
| Create Map | Generate map

Eowd Do 4y 4l ol FO IS

e Oygo a1y o5 g e iSu pl jo 0ed bkl Node Lol (e 5l ol g loctl
S o odnlin [ FO S Node ol 5l as .o, olx]
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|| Map Node Editor LE‘E&
File |
New o
Map Nodes Editor
Open
Save D X ¥ Traffic Light
Save As 100.0 100.0 v -
} 400.0 100.0 ]
s 700.0 100.0 ¥
noded 100.0 300.0 v
nodes 400.0 300.0 v
node6 700.0 300.0 v]
node? 1000 6000 v
noded 400.0 600.0
noded 700.0 £00.0
node10 100.0 200.0
nodel1 400.0 800.0 v
node12 700.0 800.0 -
Set the node ID automatically | Add Node |
Automatic ID | | Remove Node |

ENSCHUPHIY SR

g Olaize glls 0,5 2 SUMO Jl38le 5y .cewl ouls o0l ey J8 jidw jo0 a5 jshiles
g 0e5 a5 WS oo (asein o Traffic Light ai 38 .ol oad ools lis () JSKo j0 a5 ol anlis
node.xml &g b LB jo 1) of Wb o,S 0,5 8)ly 5l am sl atsls lag jo Jodl juSe ax
(ex_Node.node.xml Jlwo ;lgic @) 0isS 0,53

el o] dalol o Lo Jlio ;o o5 (sol> s b gimme

<nodes=>

<node id="nodel” x=""100.0"” y="100.0" type="traffic_light” />
<node id="node2” x="400.0” y="100.0"” type=""priority” />
<node id="node3” x=""700.0"” y="100.0" type="traffic_light” />
<node id="node4” x=""100.0"” y="300.0" type="traffic_light” />
<node id="node5” x="400.0"” y="300.0" type="traffic_light” />
<node id="node6” x="700.0"” y="300.0" type="traffic_light” />
<node id="node7” x=""100.0"” y="600.0" type="traffic_light” />
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<node id="node8” x="400.0"” y="600.0" type="traffic_light” />
<node id="node9” x=""700.0"” y="600.0" type="traffic_light” />
<node id="nodel0” x=""100.0"” y=""800.0" type="traffic_light” />
<node id="nodell” x="400.0"” y="800.0" type="traffic_light” />
<node id="nodel2” x="700.0"” y="800.0" type=""priority” />

</nodes>

oo 5 s ol

) edge an 5 Lol oo 5l lgi so bad s (gl allgo bad i oo 57 sl Sl oy al> e

Dged ol

Map Editor
Manual Map
| Node | Junction and dead end
| Edge | Road
| Edge Type | (optionaly road type
| Configuration | Map configuration
| Create Map | Generate map

kel 5o jIEdge ssie ol FY s

Sgien ol oy Lol soie jledge ol jl o

Roads Editor =

File
Roads Editor
10 Mrom Modz To MHode Type Mo Lanes Speed Crizrity Lergeh
edgeR-0-0 nadel ncoe? 2 4C 75 300 =
edgeR-0-1 nodez ncoed 2 4C 75 300
adgel-0-0 nada nedel 2 4 75 200
edgel-0-1 nades ncdez 2 4G T3 300 1
edgell O 0 nodel nede 2 40 75 200 T
edgeD-0-0 nade4 ncdel 2 4C 75 200
edgell-0-1 node? ncoef o 40 ] 200
eddgrn-0i- nardes neile? 2 40 75 200 |
eilyell-0-2 nodes nedefs 2 4C 73 200
adgaD-0-2 nodes ncde? 2 4C 75 200
edgeH-1-0 nade4 ncdes 2 40 e} 300
edgef-1-1 nodes ncded 2 4C 75 300
eddgel -1-0 nardes nerled 2 40 75 200
euyel-1-1 nades neues 2 4C ¥3 300
adgall-1-0 noded ncda? 2 4C 75 200 =
arnall=1-01 nare nrcled 2 40 5 i) 2
Assign automatir rdge INs Nescriptions of roads and attrihutes Add Edge
@ own definitons O definitions frem Lypes Tile Remove Cdge
e e i
Sat DErile Using types will ignore nolanes, speed, priority, and length
| noldines ||2 | priority ||?5
speen |40 | lengtn _|100 |

edg oLl 5l o onds yalls oy YA S
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S 03 (ex_EDGE_edg.xml Jls olgie ay) cedge.xml wgug b LB o1, LB Slasis
el ol g0 Jlie Olo >

<edges>

<edge id=""edgeR-0-0"" fromnode=""nodel" tonode=""node2" priority=""75"
nolanes="2" speed=""40"" length=""300""/>

<edge id=""edgeR-0-1"" fromnode=""node2"* tonode=""node3"" priority=""75"
nolanes="2" speed="40" length=""300""/>

<edge id=""edgeL-0-0"" fromnode=""node2" tonode=""nodel" priority=""75"
nolanes="2" speed=""40"" length=""300""/>

<edge id=""edgeL-0-1"" fromnode=""node3"" tonode=""node2" priority=""75"
nolanes="2" speed="40" length=""300""/>

<edge id=""edgeU-0-0"" fromnode=""nodel"" tonode=""node4"" priority=""75""
nolanes="2" speed=""40"" length=""200""/>

<edge id=""edgeD-0-0"" fromnode=""node4" tonode=""nodel"" priority=""75"
nolanes="2" speed="40" length=""200""/>

<edge id=""edgeU-0-1"" fromnode=""node2"" tonode=""node5" priority=""75""
nolanes="2" speed=""40"" length=""200""/>

<edge id=""edgeD-0-1"" fromnode=""node5" tonode=""node2" priority=""75"
nolanes="2" speed=""40"" length=""200""/>

<edge id=""edgeU-0-2"" fromnode=""node3"" tonode=""node6"" priority=""75""
nolanes="2" speed=""40"" length=""200""/>

<edge id=""edgeD-0-2"" fromnode=""node6"" tonode=""node3"" priority=""75"
nolanes="2" speed="40" length=""200""/>

<edge id=""edgeR-1-0"" fromnode=""node4" tonode=""node5" priority=""75"
nolanes="2" speed=""40"" length=""300""/>

<edge id=""edgeR-1-1"" fromnode=""node5"" tonode=""node6"" priority=""75"
nolanes="2" speed="40" length=""300""/>

<edge id=""edgeL-1-0"" fromnode=""node5" tonode=""node4" priority=""75"
nolanes="2" speed=""40"" length=""300""/>

<edge id=""edgeL-1-1"" fromnode=""node6"" tonode=""node5"" priority=""75"

nolanes="2" speed=""40"" length=""300""/>
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<edge id=""edgeU-1-0" fromnode=""node4"" tonode=""node7"" priority=""75""
nolanes="2" speed=""40"" length=""300""/>

<edge id=""edgeD-1-0"" fromnode=""node7"* tonode=""node4"" priority=""75"
nolanes=""2" speed="40" length=""300""/>

<edge id=""edgeU-1-1" fromnode=""node5" tonode=""node8" priority=""75""
nolanes="2" speed=""40"" length=""300""/>

<edge id=""edgeD-1-1"" fromnode=""node8"" tonode=""node5" priority=""75"
nolanes="2" speed="40" length=""300""/>

<edge id=""edgeU-1-2"" fromnode=""node6"* tonode=""node9"" priority=""75""
nolanes="2" speed="40" length=""300""/>

<edge id=""edgeD-1-2"" fromnode=""node9"" tonode=""node6"" priority=""75"
nolanes="2" speed=""40"" length=""300""/>

<edge id=""edgeR-2-0"" fromnode=""node7"" tonode=""node8"" priority=""75"
nolanes=""2" speed="40" length=""300""/>

<edge id=""edgeR-2-1"" fromnode=""node8"" tonode=""node9"" priority=""75"
nolanes="2" speed=""40"" length=""300""/>

<edge id=""edgeL-2-0"" fromnode=""node8" tonode=""node9" priority=""75"
nolanes="2" speed="40" length=""300""/>

<edge id=""edgeL-2-1"" fromnode=""node9"" tonode=""node8"" priority=""75"
nolanes="2" speed=""40"" length=""300""/>

<edge id=""edgeU-2-0"" fromnode=""node7"* tonode=""nodel0" priority=""75"
nolanes="2" speed=""40"" length=""200""/>

<edge id=""edgeD-2-0"" fromnode=""node10"" tonode=""node7"" priority=""75"
nolanes="2" speed=""40"" length=""200""/>

<edge id=""edgeU-2-1"" fromnode=""node8"" tonode=""nodell" priority=""75"
nolanes=""2" speed="40" length=""200""/>

<edge id=""edgeD-2-1"" fromnode=""nodell" tonode=""node8"" priority=""75"
nolanes="2" speed=""40"" length=""200""/>

<edge id=""edgeU-2-2"" fromnode=""node9"" tonode=""nodel2" priority=""75"
nolanes="2" speed="40" length=""200""/>

<edge id=""edgeD-2-2"" fromnode=""nodel2" tonode=""node9"" priority=""75"
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<edge id=""edgeR-3-0"" fromnode=""nodel10" tonode=""nodell" priority=""75"
nolanes="2" speed=""40"" length=""300""/>
<edge id=""edgeR-3-1"" fromnode=""nodel1l" tonode=""nodel0" priority=""75"
nolanes="2" speed="40" length=""300""/>
<edge id=""edgeL-3-0" fromnode=""nodell" tonode=""nodel2" priority=""75"
nolanes="2" speed=""40"" length=""300""/>
<edge id=""edgeL-3-1"" fromnode=""nodel2" tonode=""nodell" priority=""75"
nolanes=""2" speed="40" length=""300""/>

</edges>

ol (i srad Wl 3>

Wb cal aSll g0, 50w dl> 6 .Cwl SUMO 138l 0 50 o o )5 (60,8 (sl camy al> 10
2SS CONFIGURATION o555 (59, »

| £ Map Configurations Editor @M

File

Map Configurations Editor

Specify Input and Output Files Road Defaults if road types are not defined

) : and roads parameters are not inputted
Nodes File | Code\ex_NODE.nodexml| ..

Lane Numbers 5'1 |

Roads File |T_Codelex EDGE.cdgxml| ..

Max Speed 40 l

[ | Using road definitions from types file

Roads priority 75 |

If ves, specify the type files
ltypes.xml lace \

Set output file name
‘ANET_COUe‘.ex_MAF'_net.xmlH ‘

configuration 4o ;5 (g, » 59,5 S 5l o oo 5b 0, O JSS
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sl RB 95 ool pups oo el (MAP) asii adgs slp 1) oY lagain S dlo e (0l 5o
s O Sudgi dm dl> 0 0 Wb a5 (ex_MAP.net.xml) acai B ool fien o brad o o 5
(ex_MAP.netc.cfg Jiwo oyl ,9) oS 0 0,53 mete.cfg LB LI,

el odal aalsl jo Jlie ex MAP.netc.cfg L6 ol >

<configuration>

<files>

<xml-node-files>D:\Simulation\VANET _Code\ex_NODE.node.xml</xml-node-files>
<xml-edge-files>D:\Simulation\VANET_Code\ex_ EDGE.edg.xml</xml-edge-files>
<xml-connection-files />

<type-file />
<output-file>D:\Simulation\VANET_Code\ex_MAP.net.xml</output-file>
</files>

<defaults>

<type>Unknown</type>

<lanenumber>1</lanenumber>

<speed>40</speed>

<priority>75</priority>

<capacity-norm />

</defaults>

<reports>

<verbose />

<print-options />

</reports>

<process>

<remove-geometry>x</remove-geometry>

</process>

</configuration>

L6 >¢,5ex_MAP.netc.cfg

o eve A..J‘JSS'Y-i-i-o

2 osbie (e o plal 3,5 Gl S B al> pe 50 &5 sl aldi ol 4 Cugi al>ye 0l o
S oo SIS create Map (s,
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Map Editor
Manual Map
| Node | Junction and dead end
| Edge | Road
| Edyge Type | (optional) road type
Configuration Map configuration
ﬂm Generate map

and ader FA S

0K 4a33 (595 » 9 puS o0 O,lg |y cl 00l olow| |8 al> 0y a5 1) ex_ MAP.nete.cfg [l s
S oyg0 adai bl as ol aales ode (ex MAP.net.xml) net.xml &g L LB 090 o SIS

Generate the Map
Open map configuration file |ation\VANET Codelex _Ma p,netc,cfg\
ST I T T -
Unregulated junctions 0 —
Priority junctions %4
I Right-before-left junctions : 0
Metwork boundaries:
Original boundary :100.00,100.00,700.00,800.00
Applied offset :-100.00-100.00
Converted boundary : 0.00,0.00,600.00,700.00 Ly
Success. _=_
4 [ »]
OK Cancel
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S SI o g0l 35 s

g )093 <8 > adgi -8-F-0

ol iy -7-¥-0

DS SIS Flow (g9,  Wag,055 <S> ol et 5,

Vehicle Movement Editor

Automatic Vehicle Movement

| Flow |

VEA Y asio

| Turn |
| Trip |

|  createvehicte |

Manual Vehicle Movement

i Manual Vehicle i

Bus Timetabie Generaior

Timetable ]

Vehicle trip definition
Probability of directions on each junction

(optional) trip for each vehicle type

Generate vehicle movement

Bus timetable

bz i ya (gl oads jalls ooty - IS

Dgbon ol o,y flOW (g9, SIS 5l o
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| ) Vehicle Flow Definitions Editor S5
File
Vehicle Flows Definitions
1D From Edge To Edge Beain End Mo Vehicles
flow0 edgeD-2-0 edgeD-0-2 0 1000 100
| AddFlow |
[
Assign Automatic Flow IDs Set Defaults | Remove Flow |
| Automatic ID begin 0 i
| end 1000
vehicles 100
=

flow (55, y (30,5 Sl 51 oy o0 palls o iy ) JSUo

Dl bo S &8 > Cuz yya p0 Ll D-0-2 o 4 D-2-0 ol lag 05 (29,5 <S> Jlie (nl o
Vad sl b b aes cS > Yo 5 gV 0,5 a0 ) 0,5 5l 5,000 G arlg> 00,5 S1aS 0,5 axgs
Iy Gledats 0,5 wales eS8 ,> |y ol ) cral 0gd <, ¥V as ) ad 5l 9,005 &S > ST0,S oy, ¥

g oo 0 p>d ex_FLOW flow.xml L& o

<flows>
<flow id="flow0” from="39dged-2-0" to="39dged-0-2” begin="0" end="1000" no="100"
/>

</flows>

VEA 5IYO axio
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999 cyns -V-¥-0
Dgs oo ol Turn 61.@‘ G 5l b g0y (gl
Vehicle Movement Editor
Automatic Vehicle Movement

Flow Vehicle trip definition
|| Probability of directions on each junction
Trip (optional) trip for each vehicle type

| Create Vehicle | Generate vehicle movement

Manual Vehicle Movement

| Manual Vehicle | Manually set the movement for each vehicle

Bus Timetable Generator

| Timetable | Bus timetable

ol gie )3 590 s O JSS

M@um‘)bu]“ﬂS)ﬁd’fw‘ﬁ
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e Rt Finin Probabulite o =" OO0
| £+ Junction Turning Probability Editor .
File
® SUMD 0.9.8 ) SUMO 0.8.2
Junctions Turning Ratios Editor
Beqgin End From Edge To Edge Fercentage
ML 1000 edgeD-2-0 edgeR-2-0 04
0 1000 edgeD-2-0 edgeR-1-0 0.6
1] 1000 edgeD-1-0 edgeR-1-0 0.4
g 1000 edgeD-1-0 edgeD-0-0 06
[l
| |
|
| Set Defaults
: | AddTum |
begin 0 |
end 1000 | |  Remove Turn |
- E_3 —_ -

Tumds)ﬁ&:lf)‘lwow,m&om:a\“ﬁ

D¢ a0 S ec_TURN.turnxml L6 o151

<turn-defs>

<interval begin="0" end="1000">
<fromedge id="40dged-2-0">

<toedge id="40dged-2-0” probability="0.4" />
<toedge id="40dged-1-0" probability="0.6" />
</fromedge=>

<fromedge id="40dged-1-0">

<toedge id="40dged-1-0" probability="0.4" />
<toedge id="40dged-0-0" probability="0" />
</fromedge=>

</interval>

</turn-defs>

ec_TURN.turn.xml gq,5 hU
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A4S SIS create vehicle (g, g g ,095 ,S0e5 oS > (gl y

Vehicle Movement Editor
Automatic Vehicle Movement

| Flow |

| Turn |

| Trip |

| Create Vehicle |
Manual Vehicle Movement

| Manual Vehicle |

Bus Timetable Generator

| Timetable |

Vehicle trip definition
Probahility of directions on each junction
(optional) trip for each vehicle type

Generate vehicle movement

Manually set the movement for each vehicle

Bus timetahle

g 055 504> 5 > :0F S

WS o0l gl A }lﬂ 21y lagy095 5l 29,5 al> o

| £ Automatic Vehicle Routes Generator

(=l

() Junction Turning Ratios

Flow definitions file sl
|

3 AamL ik, e R
Turn Tie | |

Map File
‘wn‘.\v‘ANETﬁCnde\exﬁMAP,netxml
Set Qutput File

MWAMET Codelex_ROU rouxmi] .. |
[REIOMOTITE SEp 995 (9907

Automatic Vehicle Movements Generator

Specify simulation interval

begin ’D—| end ’mTl

(@) Dynamic Router

100.0 |

e o —
fitle |Codelex FLOW flow.xml | ...

file [P

(2 Using both flow and trip definitions

() Starting Vehicles

(@) Using flow definiti

2 Using trip

OO =995 0% 00Me]
Reading time step: 999 (999/1000=99.90% done)
Reading time stap: 1000 (1000/1000= 100.00% done)
Routes found between time steps 0 and 999
Success

|

= o

create vehicle (g5, ,» SIS 51 g ool jalls oyt 00 S

b o e g eX_MAP.netxml aiai ¢ ex. FLOW.flow.xml L,> Ll o

VEA VYA asio
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S5 bwauds Slogliss -3-F-8

A4S SIS configuration a5 gg, g oo 0 L0l (g5luand Oladal 4 da al> e 0

Simulation
Configuration Simulation configuration
Visualization Visualize simulation
Run Simulation Run simulation on background

configuration 4335 (59, » SIS 08 S

s eX.MAPnetxml lo bl WS o odg |, sumo  Jai 5j50 B al> e cpl o
oo g 0SSl ) ol a5 .00 s 5L SUMO o trace 18 4y 51.0.05 o)l | ex_ROU.rou.xml
ex_SUMO.sumo.cfg LG o |, Sledsts ew . (ex_SUMOTRACE.tr) .ouass o] @ 1, >g,5

S 0 |y 3 0,y configuration (g9, p SIS I g 0sS 0,53

{£| Traffic Simulation Configurations Editor s s e

= | G ) |

File

Traffic Simulator Configurations Editor

Input Files Simulation Interval

Map File IANET_Codelex_MAP.netxmi| .. | Begin [ |
Routes File |NET_Code\ex_ROU.rouxmi] .. | End 1000 ]
[v] Set Qutput (Trace File)

|odelex_SUMOTRACE race| L. |

configuration (gg, , SIS 3l o ool ol oyt OV S

A4S SIS Visualization 435 (59, » pego o Visualization al> o opl 51 e
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Simulation

Configuration Simulation configuration

"W Visualize simulation

Run Simulation Run simulation on background

;> ex.SUMO.sumo.cfg LB g 598 0 1,2l SUMO asl s « Visualization g, » S ;| am
Dgd oo dloul  S31 T Lo

| SUMO 0.9.8 - DASimulation\VANET_Code\ex_SUMO.sumo.cfg (=B )
M File Edit Settings Windows Help - & X

. = & D 1] D A Ik Next Step: u Delay (ms): 0 ﬂ; Ei i
& O @ ';:i] |standard :I ) |

Loading net-file from 'Di\Simulation\VANET_Code\ex_MAP.netxml'...

Loading of net-file done (15ms).

Loading done,

I ‘D\Simulation\VANET_Code\ex_SUMO.sumo.« |x:649.202, y:719.478 |749.202, v:819.478

Lol b

Visualization (g, 5 SIS 51 Gy 0als jalls o ety 0N o

S o Sl Traffic Model 4y 55 g 098 o0 0l (S8l 5 Jaw Slal> 0 po
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li] Rapid Generator for VANET Simulation - @M

Rapid Generation of Realistic Simulation for VANET

Mobility Model Generation of road map topology and vehicle movement

'. Traffic Model Generation of network traffic

= - — -

n82 jludnd 4 ladd a5 <l Qualnet g NS2 158l o 5 (gl Lol isw g0 (lyls traffic model a5

»)9.»)‘5& o)Lf)‘
| £ Traffic Model Generator LE‘M
File
Traffic Model Generator for VANET
NS-2
| ‘ Editor ]I Traffic Model Generator for NS-2
[ Run NS-2 Run NS-2 in console
l Run Nam l Visualize NS-2
Qualnet
i ‘ Editor } Traffic Model Generator for Qualnet
[ Run Qualnet ] Run Qualnet in console

ns2 1380 6 5 S8l Jow P IS
trace JL laul 0gd o obm! ns2 gl 1) Tel LB S (S8l5 gslwans LB jisw ol
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