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MOACHPOBaHNE KOM‘I‘TB}OTeprIXﬁGﬁ"

Crosib3yemble Moaeny
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Craryltecidds JAVHEMVYECKIE
SMGIENIN VICHO/IB3YEMBIE — ANCKPETHBIE
NHNICEHE/NOBAHSA CTOXaCTUYECKME MOAENW,
selsy o VI CETVI Bl 3aiaHHbIE HampyMEp, NpPOLIECCHI
MOMEHTB! I BPEMEHN, TEHEPaLUVV  3asgdBOK Wi
HEPYIMER, aHanTNUeCcKme MPOLIECChI NX

MEIOHBI PACUETa 13 TEOPUM obChyXXKMBaHWNS:

== == MaCCOBOI0 ODCAYXKMBAHNS., HIMUTALUNOHHOE

- _,-l'_;__'__.

— MogesIpoBaHme.
~— _Teopus Tenetpadmka MeToabl MoHTe-Kapno
+ CTporue pe3ynbTaTbl Ha + BO3MOXHOCTb
BEPOATHOCTHOM A3bIKE MOAENMNPOBAHUA CIOXXHbIX
TpyAHOCTb U HEBO3MOXXHOCTb CUCTEM

MCCIEA0BaHUS CITOXHbIX CUCTEM dOnykTyauumn pesynbTaToB 3
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= DESIGNER

B L3 Inc.

e OPNET Modeler

Solaris, HP-UX

EOMITBIOTCPE
Caci Products Co. | $35.000 [ or 32MBEO3Y | Win LANs, X.25, ATM, Frame Relay, npotokosl
COMNET I ot 100 Mb HDD | 98/NT/2000 mapupytrsawin 1P, Peammzanms

SunOS, Solaris | cobersennoro koma na SIMSCRIPT.,
Anumaius.

Cadence Inc. 520,000 [ ot 32MbO3Y | SunOS, Solaris, | LANs, X.25, ATM, Frame Relay, peanniatms

or 80 Mb HDD | HP-UX coberennoro koaa na C++. Anumanus.

$40.000 | ot 16 Mb O3Y Win Fixed/wireless LANs, X.25, ATM. Frame
ot 150 MBE HDD | 98/NT/2000, Relay, Intelligent Networks, Web caching, http

H T.IT.. PUelTH3allHA CcODCTBEHHOTO KO Hd
C++. Annmarnug.
Hexommetil K01 OHOAHOTEK YaCTHYHO OTKPBIT.

VINT project

 version 2

(ns2)

| network simulator

ot 8 Mb O3V
a0 250 ME HDD

Win 95/98/ME/
NT/2000,

Solaris, SunO8s,
Linux.FreeBSD
HP-UX

Fixed/wireless LANs, X.25, ATM. Frame
Relay, Web caching, http, Bce pa3HOBHIHOCTH
fCp M T.01. peaIH3atms coOCTBCHHOTO KO Ha
C++ u tel/otel. Auumanms.
Mexommstii Ko/ noaHOCTLIO OTKPLIT.
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2 1989: PEA nétWr Simulator B
}’:m/mwr: VHUBEPCUTETE

219957 DARPA VINT project B LBL, Xerox
Hﬂ’ 1JCB n USC/ISI
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= %' CerogHs: DARPA (mipoekt SAMAN), NSF
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" ('rlpoeKT CONSER), ICIR u ap.
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\]? ., EIP, telnet, constant-bit rate, real audio

| [ J.)ffr I'IOpTHbIe HPOTOKOJIBI:
=L Unicast: TCP (Reno, Vegas, etc.), UDP
—— Wlultlcast SRM

—|'r
—- -

,; IaPLIpyTVISaLiyisl W OCTaHOBKal B, O4epe/b:
~ — Wired routing, ad hoc routing
~~ — gueueing protocols: RED, drop-tail, etc

=& QVBNUECKNN YPOBEHD:

— Wired (point-to-point, LANs), wireless (multiple
propagation models), satellite
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bin |

header

= = .data (optional) |,

R

CToOVLAR @aﬁ@;

=-.n—-' E——

ip header

tcp header

rtp header

trace header
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SPOCTHIE: ® CoCTaBHbIE:
: O.,Jep*_;' - Y3/1bl
- 13 Wi SaAEPKKY - AYMJIEKCHBIE MVHUN

= JIOKAJIbHbIE CETI
- yABTUTEKCOpE 802.3 (Ethernet)

_=-— EMy b TUNIEKCOpH 802.11 (Wi-Fi)
-~ - areHTb! - CNYTHUKOBbIE CETU
- [PUAOXKEHNS reoctaLmoHapHbIe

HWU3KoOpbuTanbHbIE
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== I'Iepep,aTLu/lK UDP
- [pnemMHnk: NULL
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* [pynoxenna: FTP, Telnet, CBR, ...
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simplex Link

I',J_EE{H Cueue = Delay —= TTL >
- enfry
s = AcentTull
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Add:
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NPVIMEP Moaeny

- = L e o e

T o

ST .: : O node —— 1link o1t

'-’:::J traffic souce

_ 3 mbhpz, 10 m= sink

n.t ::::::::::::::@
1.7 whp=s, 20 ms -
= ¥ 2 whps, 10 ms null

urn

pkt =size: 1 kEyte, rate: 1 mbps

-
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~ set nf [open out.nam w]

$ns namtrace-all $nf
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”L*‘h' procedure

—_
ol
1 '\ =

e

,,11ns nf
flush trace
_ 'ose the NAM trace file
f-ff close $nf

GF’E'_ - #Execute NAM on the trace file
- : exec nam out.nam &

exit O
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== ,gaté'llnks between the nodes

"'".-g_._—-—

~— $ns duplex-link $n0 $n2 2Mb 10ms DropTail
“$ns duplex—llnk $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
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ﬁ |on (for NAM)
Eﬁvhop $n0 $n2 orient right-down
-ank -op $nl1 $n2 orient right-up

s i

1¢;§ 'ihk -op $n2 $n3 orient right

g

A

r
— =
—
-,|-|_-\_

-—”ﬁﬁl- tor the queue for link (n2-n3). (for NAM)

- - -—-"‘-.:.-_.....-

-~ $ns duplex-link-op $n2 $n3 queuePos 0.5

-
—
=
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' connection
. Agent/TCP]

=

.l“—

Aent $n0 $tcp
.‘;ﬁ"ﬁ- -Tw Agent/TCPSink]

>
e )
-'_'=.

>

— :““' —"‘:&ach —~agent $n3 $sink

— $ns-'tonnect $tcp $sink
~— $tcp set fid_ 1
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*_nectlon
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*; ent/UDP]
-h;f -ﬁt $nl Sudp
ull [new Agent/Null]
: _;f;agent $n3 $null
ﬂpjﬁﬁfCanect $udp $null
_-:“;$de,§¢t fid_ 2
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?“jollcatlon/FTP]
' $tcp

'-gri§;a- BR over UDP connection

B

f =
_:..-_-

—— br [new Application/Traffic/CBR]

—

e

_:-J$dﬁr;attach—agent $udp

=

-

$cbr set type CBR
$cbr set packet size 1000
$cbr set rate  1mb

$cbr set random_ false
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gyﬁ- for the CBR and FTP agents

Br start"
o= mftp start"

= $ftp stop"
“S$cbr stop”

fi;i;ﬁbéfach tcp and sink agents (not

really necessary)

= $ns at 4.5 "$ns detach-agent $n0 $tcp ; $ns detach-agent

$n3 $sink"

#Call the finish procedure after 5 seconds of simulation

time
$ns at 5.0 "fFinish"
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ARVEPHE pecypcu
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o Callir ok OTLII/IKO

NEED:/ /WL ISLec LJ/J’JJJ'JrJJ'J']JJ/
Q(r)/ll Vg ,,oe DYKOBO,EI,CTBO
Nteo; //wvv'v' Hisiedu/nsnam/ns/ns-
rlocumr{; atlon tml

y "Q[ 1ex I/IFI NS2- Mop,enem
— Igs : www si.edu/nsnam/repository/

=" [IPaKTIHECKOE PYKOBOACTBO
—%J-""Tt_f[:)_ [/nile.wpi.edu/NS/

- o [Jocobue no TCP c ucnonb3oBaHneMm NS2
atip://www.ce.chalmers.se/~fcela/tcp-tour.html

® Pyccrosa3blYHbIVI CanT
http://Www.cs.tut.fi/~yKk/ns2ru/ 2
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