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FrameRelayis a connection-orientedjnreliabletechnologybasedon virtual circuits. A virtual circuit mustbe
set up betweena sourceand destinationbefore any datamay be exchanged. Most Frame Relay service
providerssupportPermanen¥irtual Circuits (PVC), which arelong-lived connectionsasopposedo Switched
Virtual Circuits (SVC), which aresetup at call time. Whena PVC is setup, certainparametersvhich govern
the behaviorof the PVC are agreedupon. Theseincludethe Committedinformation Rate (CIR), committed
burstrate (Bc), and the excessburstrate (Be). The CIR is the rate (in bits per second)which the service
providerguarantee$o the customer. The committedburstrate specifieshow quickly thatdatamay be sent. For

instance,a customermay contractfor a CIR of 64 Kbps, and a Bc of 32 Kbits/100 ms. In this case,the
customemay send64 Kbits persecondput no morethan32 Kbits in any 100 ms period. FrameRelayservice
providerswill acceptadditionaldataabovethe CIR andtransmitit if thereis excesscapacityin the networkat
thattime. The amountof excesddatathattheywill carryis definedby the excesshurstrate. Any dataframes
thataresentin excesof the CIR aremarkedwith the DiscardEligible bit set. Theseframesarediscardedirst

in the eventf congestion.

-7F;8XE];
To examine the behavior of a Frame Relay PVCoadract paramets are varied.

H#[EH:WXCBYH6XELKW+L:;H
Start upOPNET ITGuru Academidcdition.

First, itwould beuseful toread thenformation providedby OPNETregarding Fram®&elay configuration.
Selectthe 'EH;tab=> -N;K . Choosethe’'S6J;\0;H6' projectandclick on-* . Readthroughthe Objective,
Network Configurationand Glossarpages.

SelectEH;=>$HLTwhen you are done.

Select théEH;tab =>,;"QQQ

ChooseSLF;8Xand click on -* .

Changethe .SLF;8X®J; to_ \5"\'S6J;\0;H6* (where___ aeyourinitials). Setthe18;K6SELAY, to
$)0U@and clickon -* .

In the ) KEXEBENVHLAWIndow, sekct$S;6X;WINX'WS8;K6SERNd clickon ,;_X.

In the $CLLT;WKALSGWB6Hwindow, sebct5LSH: and clickon ,;_X.

In the$CLLT;W6N window, chase[T6 and clickon ,;_X.

In the 1;H;8XABCKLHLAEWindow, scroll down and include the >S6J;\S;H66:]6K8;:Wmodel family, and
then click on,;_X.

In theO;]E;» window, clickon-*
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-+ Startup Wizard: Review

Review the values you have choszen. Usze the Seale |Wc|r||j |
‘Back' button to make changes.

bl ap | Lza |

Madel Farmily =

frame_relay_advanced

Quit Back | ok |

First, we will configurea bursty dataapplicationto generateraffic over our framerelay network. The File
Transfer ProtocolFTP) will serve oupurposes.

Selectan"NNHE86 XEILIKWAE Abject from the ObjectPaletteand placeit in the projectworkspace. Right click

on the object and choose&:EXAMXSE7[X;T Set the K6J; attribute to #STX'WNNHE86XELExpand the
"NNHE86XPELKRAERKEXE#Kibute andsetthe SLAT attributeto M Expandthe SLMW attribute and setthe ,6J;
attributeto '2.\#[STX' . Expandthe %;T8SENXHEiKbute and edit the value of the 'XN attribute. Set the
)KX;SDO;R[; T2B0;VOT;8T&tribute to ;_ NLK;KXE6HQbQMEhe 'EH;WEa; 07 X; TRttribute to BLKTX6KXOMbbbP
In both casesyou will needto setthe 1N;8EGHBY[; field to ,LXVET;: in orderto modify the attributevalues.
The applicationyou havenow definedwill transferanaverageof ten1-KB files everysecond. The exponential
distributionis often usedto modelwaiting timesso we canuseit hereto modelthe time betweerfile requests.
Click on-*  to closethe window.

| (Ftp) Table

Attribute | W alue ;I

Command Mix [Get/Tatal] 100%

Inter-Request Time [seconds) expanential [0.7]

File Size [bytes] [constant (1000]

Symbolic Server Mame FTP Server

Type of Service Best Effort [0]

RSYF Parameters Mone

Back-End Cuztorn Application Mot Uzed ;I
[etailz Bramote LCancel | 0k I

Al
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ﬂ {Bursty Application) Attributes

Type: IUtiIities

| Attribute Yalue ;I
{‘:?:) - hame Bursty Application
@ |—model Application Config
%) [E]ACE Tier Information Mane
% [=] Application Defiritions [
& |—mws 1

[Elrow@
) - Mame FTF_Bursty
@ B Dezcription [...]
% I Cugtam uli
) | Database Off
& - Email o
@ FFip [
) - Hip aff
) I Print aff
) I Riemate Laogin uli
6] |videa Conferencing Off
) Lvaice off
% [F]¥oice Encoder Schemes Al Schemes
[-]

I~ Apply Changes to Selected Objects [~ Advanced
| Find Mext | Cancel | ok

Selecta .SL>EHPK>EAbQject from the ObjectPaletteandplaceit in the projectworkspace. Right click on the
object and choose & EXVXXSE7[X;T Set the K6J; attribute to #[STX'WSL>EH; Expand the .SL>EH,;
$SLK>HSE6XHK attribute andsetthe SLATattributeto M Expandthe SLMNW attribute andsetthe .SL>EHB8A,  to
2 H[STX\.SL>EH; . Expandthe "NNHE86XElaKribute and setthe SL/T attribute to M Expandthe SI*\Wb
attributeandsetthe ,6J; to '2.\#[STX' . SettheO;N;6X67EHEXtributeto -K8 ;VBXWXGX2EJI;. Click on
-* to close the window.

A9
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ﬂ (Bursty Profile) Attributes

e | Utilities

| Attribute | Walue ;I
# rname Bursty Profile
) |—mu:u:|e| Profile: Config
% [5] Profile Configuration [.]
) ronAE 1

[E]raw 0
{‘:?} |—F'ru:ufi|e M ame FTP_Bursty_Prafile
) [Z]Applications [.]
) |—ru:uws 1
[E]rawn
) |—Name FTP_Bursty
{‘:?} |— Start Time Offset [zeconds]  unifarm [5,70)
) |—Duratiun [zeconds] End of Prafile
) Repeatability
@ |—I:I|:uerati|:|n Mode Serial [Qrdered)
@ |—Start Time [zecands] uniformn [100,170)
) |—Duration [zeconds) End of Simulation
) Repeatability Once at Start Time
=]

[~ &pply Changes to Selected Objects [~ Advanced
| Find Next | Cancel | ok |

Selectan >SYZ\8HL[object from the ObjectPaletteand placeit in the projectworkspace. Right click on the
cloud andchoosedE;"WL:;W %; T8SENXEMKe cloud representsst WAN that consistsof Frame-Relay-capable
switches andhat supportsip to32 FrameRelay connections.

Right click on the cloud andselectl; X\& J; . Setthe nameto 'S6J;\0;H6$HL[: . Click on-* to close
the window.

Selectan>S\"GTXK\6:]devicefrom the ObjectPaletteandplaceit in the projectworkspace. Right click on the
statiln andchoosedE;"WL:;W %; T8SENXELNKote thatthe stationsupportshe FrameRelayprotocol. We will
now set ughe client touse the burstiF TP application thawve defined.

Right click on the stationand choose&: EXWXSE7[X;TModify the K6J; attribute of the deviceto #STX
$HE;KX Edit the "NNHE86XEWKIMLSX;:VEL>EH @lvibute. Inserta row and setthe .SL>EH;8J;t o
"2 \#[STX\.SL>EH; . Click n-* to close thavindow.

4G
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| (node_0) Att

ributes

Tupe: I wiorkstation

| Attribate Walue ;l
F - name Bursty Client
@ |—mu:u:|e| fr_wkstn_ady
{‘:?} [+] Application: ACE Tier Configuration Unzpecified
)] |—.-'1'~pplicatiu:un: Destination Preferences Hore
{‘:?} [+] Application: Multicasting 5 pecification Maorne
(F [F]Application: RSYP Parameters Mare
)] |—.-'1'-.|:||:|Ii|:atiu:|n: Segment Size G4.000
% [#] Applicatior: 5ource Preferences Mare
@ [=]Application: Supparted Profiles [...]
) F rows 1

[E]row D

) L Profile Mame FTP Bursty Praofile
{‘:?} |—.-'1'-.|:||:|Ii|:atiu:|n: Supported Services Maorne
@ [#] &pplication: Tranzpart Protocol Specifica... Default ek
% [#]CPU Background Utiization Mare
% [F]CPU Resource Parameters Single Processar
& | Client Addrezs Auto Assighed
& |FR PYC Connection Information Do Mat Print
@ Frame Relay Traffic Shaping Dizabled
% [#]IGMP Host Parameters Default

-
Ficc 0 e ] = PR - P [ _I

[ &pply Changes to Selected Objects [~ Advanced
| Find Mext | Cancel | oK.

Selectan >S\T;S];S\6:] devicefrom the ObjectPaletteandplaceit in the projectworkspace. Right click on
the sever and choosedE;"WL:;W %; TBSENXELKote that the serveralso supportsthe FrameRelay protocol.
We will now setup theserver tosupport theBursty FTPapplication thatve defined.

Right click on the device and choose&:EXWXSE7[X;TModify the K6J; attribute of the serverto #[STX'
1;S];S. Edit the "NNHES6XELKENV.SX;:\S]ES; Tattribute. Inserta row andsetthe ,6J;
to close the table window. Click eh to close the window.

to '2.W[STX'
Click on-*

+] {Application: Supported Services) Table

| Dezcription

Supported

<
Rows

Details |

Inzert Duplicate

Delete |

Mowve p | MgveDDwnl

Cancel | ()8 I

Promote |
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ﬂ (Bursty Server) Attributes

Tpe: |$erver

| Altribute Yalue el
F name Bursty Server

& Fmodel fr_server_adwy

@ [] pplication: ACE Tier Canfiguration Unzpecified

& | Application: Destination Preferences Hone

@ [] Application: Multicasting 5 pecification Mane

%) [+ Application: RSP Parameters Hone

@ |—.-’-'«pp|iu:atinn: Segment Size £4.000

%) [F]Application: Source Preferences Hone

@ [] pplication: Supported Prafiles Mane

@ |—.-’-'«pp|iu:atinn: Supported Services ]
@ [+] 4pplication: Transport Pratocal Specifica... Default

%) [+]CPU B ackground Utilization Hone

%) [+]CPU Resource Parameters Single Processor

)] |—FF| FC Connection [nformation Do Mat Print

@ Frame Relay Traffic Shaping Dizabled

%) [+]IP Host Parameters [...] 1
@ IP Proceszing Information [...]

)] |—Ma:-cimum Frame Size 4032

%) [+] Network PYC Configuration MOME

%) [+]RSYP Protocol Parameters [...]

|

S TIC1I0 Demi © s vme D me b [
[ Apply Changes to Selected Objects [ Advanced
Find Mext Cancel | oK

Selecttwo >S<\T"EX8C\6:bbjectsfrom the Object Palette. Place one next to the client and one nextto the
server. Right click on one of the switchesand choose4E;"WL:;W %;T8SENXELKote that the switch takes
aaion whenit becomesongested. It will discardthe framesmarkedwith the DiscardEligible Bit first, but
may even discardormal frames. Click onthe close windovicon to closehe window.

Right click on the client’s switchandselectl;XW6J; . Setthe nameto $HE;KXWEX8C Click on-* to close
the window.
Right click on the server'sswitchandselectl;XV@J; . Setthenameto 1;S];SW"EX8C Click on-* to close
the window.

Selectthree’0\ 2M\EKWKhks from the ObjectPalette andusethemto connectthe client to its switch, the server
to its switchand the twaswitches to th&rame Relay cloudRemember thall speed i4.5 Mbps.

4B
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] Project: WAN_Frame_Relay Scenario: CIR64 [Subnet: top]

File Edit ‘Wiew Scenarios Topology Traffic  Protocols  Simulation  Results  Windows  Help

% g1 e &=

ZO0M

jc

UNZO0M

|

| Bl

Finally, we cansetup a permanentvirtual circuit (PVC) betweenthe client and the serverso that they can
communicate.Selectan’'0W.4$WS3$LK>EAbject from the ObjectPalette andplaceit in the projectworkspace.
Right click on it andselectl; X\& J; . Setthe ,6J; to .4$WSLK>EAQhe 'OW.4$WSLK>EAbject mustbe
placed in thevorkspace before arBVVCs may beet up.Click on-*  to closethe window.

Selectan >S\N]8bbjectfrom the Object Paletteand useit to connectthe client to the server. Whenyou right
click tofinish placingthe PVC,choose'7LSXW,;J6K:W/o;>EKEXELK

Right click on the PVC, and expandthe $LKXS68X86J;X;ST attribute. Theseparametersonstitutethe
agreemenbetweerthe endsystemgclient andserver)andthe FrameRelayserviceprovider. Setthe -[XALEKA
$)OWO7EXTVEBMUte to U@bbbSet the -[ XALEK A48\ 7EXBRJ @bbbSet the -[XALEKASAND 7 EXIBFY Zbbb
The CommittedInformation Rate (CIR) is the amountof traffic thatthe serviceproviderhasagreedto carry.
The committedburstsize (Bc) indicateshow muchdatacanbe sentin a giveninterval. In this case theinterval
is onesecond,sothe CIR = Bc. Theexcesdurstsize(Be) is the amountof traffic thatthe serviceprovidermay
acceptin additionto the committedrate, if network conditionsallow. Excessdatamay be discardedif the
service provider'sietwork becomesongested Click on-*  to close the window.

4A
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] {Bursty Client --= Bursty Server]) Attributes

| Aftribute | Walue =
& -name Bursty Client --» Bursty Server
& Fmodel fr_prc
% [+] Characteristics Default
% [+] Cloud Parameters Clowd Bazed
) 5] Contract Parameters [...]
{‘:?} |—Elutg|:|ing CIR [bitz/zec) B4,000
& |Outgoing B [bits) £4.000
{‘:?} |— Outgaoing Be [bits]
{‘:?} |—Inu:u:urning CIR [bitz/zec) Same
{‘:?} |—Inu:u:urning B [bitz] Same
{‘:?} L |rizoming Be [bits] Same -
[~ Apply Changes to Selected Objects [~ Advanced
| ﬂl Cancel | oK.

=] Project: WAN_ Frame_Relay Scenario: CIR128 [Subnet: top]

File Edit View Scenatios Topology Traffic  Protocols  Simulation  Results  Windows  Help

% gne &=

Zoom

Jo

UMZO0M

|

$SLK>ES; VBK: WKWKC; VEJ[HBXKELK

Selectthe 1IEJ[ H6XE tab =>$CLLTW)KIE[ 6MVBXEXEFE

Expandthe (HL76HMYE6XETXEBT andthe 'S6J;WO;H6' item, andselectthe %;H6"QT;8P4;H6" W6 SE6K8;and

0; TE:[6HW&S ShfsXV/statistics.

Expandthe '2. item, and selectthe %L "KHL6:QyTNLKT;REJ;WOT;8RWIW 36>>HBBVE];WO7'X;TVT,;8P
statistics.

44
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Expandthe ,L:;;W 1X6XETXESMm andthe 'S6J;W0;H6‘'W4$  item, and selectthe #&$,W 1X6X[WW &@NX6X[T,
and’'&$,W 1X6X[FBtatstics.
Click on-* to closethe window.

ﬂ Choose Results

[EHE| Global Statistics ;I

Cache
Custorn Application
DB Entry
DB Cluery
E mail
8| Frame Relay
—E| Delay [zec)
1V anance
Il Load [bits)
Il Load [bits/zec)
Il Load [packets)
Bl Load [packetz/zec)
—ll Metwork Congestion Status
—| Residual Emar Rate
—ll Throughput [bits]
Il Throughput [bits/zec)
Il Throughput [packets]
Bl Throughput [packetsfzec)

| Dowrload Responze Time [sec)
—E| Traffic Received [bytes/zec)

— Bl Traffic Received [packets/sec)
Bl Traffic Sent [bytes/sec)

— Bl Traffic Sent [packets/zec)

_j. |pload Responze Time [zec] _ILI
<f >

LCancel | 0k |

43



Y(#? &-.7-8C-6

j Choose Results

| Global Statistics ]
—HE| Mode Statistics

o
-
R

Application Dermand
Client DB
Client DB Entry
Client DE Query
Client E mail
Client Ftp T
Client Http
Client Print
Client Remote Login
CPU
Custom dpplication
Frame Relay Cloud
Frame Relay PYC
| BECM Status
| DE Status
Bl Delay [z=c)
||

Delay Yanance

LM Status
Bl Load (bits) .
L PR O
] _'I_I

LCancel | (0]4 |

SelectlEJ[ HEXE =>$LK>ES;WoET8R; &];KXWEI[HEXELK=
Underthe$LJ JLK tab,set thed[SEXELK ? and he urit to JEK[X;OTP
Click on-* to close the window.

j Configure Simulation: WAN_Frame_Relay-CIR64

Commaon

Global .-‘-'«ttlibutesl Object .t'-\ttributesl Fieportsl SL.-’-\SI .-’-‘n.nimationl F'mfilingl .-’-'«dvancedl Erwviranment Filesl
Diwration: |5| Iminute[s] LI

Seed: |128—
Walues per statistic: |1EID—

Update interval: W Ewents

[ Enable simulation log

Bun Help | Cancel aF.

4>
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%[NHE86X; WISGKBSEEL

We are now going to duplicatethe scenarioand configurethe PVC to supporta higherdatarate. This will
allow us to comparethe performanceacrossthe two PVC rates. Choosel8;K6SELF> %[NHE86X8/K6SEL
and namehe newscenarids)OMZ<

Right click on the PVC, and expandthe $LKXS68X%86J;X;ST attribute. Set the -[XALEKA®WOWO7EXTVT;8P
attributeto MZ<bbb Setthe-[ XAKANEW7EXBAMZ<bbb Leavethe-[X ALEAYWMD7ETBnchangedat YZbbb
Click on-*  to closethe window.

O[KWKC;VEJ[HEXELK

Select thel 8;K6ELTab =>+6K6A;VI8;K6SELT=

Edit the O;T[HXfield in both rows andet the valu¢o IBLHH;8X18 |S;8LHH;8XB
Click on-* to runboth scenarios (oredter the other).

When he simulationhas conpletedclick on$HLT to closewindow.

ﬂ Manage Scenarios

Project Mame: wiAM_Frame_Relay
# Scenario Name Saved Results Sim Time J
Duration | Units
1 CIRE4 zaved  <colect: 5.0 minLtefs)
2 CIR128 zaved a0 G EE]
Delete | Dizzard Besults ‘ LCollect Results Cancel ‘ ak I

)JKTN;86WWK6E6H a;W; T[HXT
Select thed; T[HXTab =>$LIN6S;V; T[HXT=

Selectandexpandthe (HL76 VA6 XETXESTsidthe 'XN item, and selectthe %L"KHLG6.QYTNLKT;2EJ; VWD T;8P
statistic. Use"T WI) mode to view this statistic. Click on 1CL" to seea more detailedgraph. The statistic
showshow long eachdownloadtook, andtherewill be onepoint for eachfile downloaded. You canseethat
the downloadsook muchlesstime in the CIR128caseandthatthe variationin downloadtimeswasmuchless.
This is to be expectedsincetherewas more capacityavailableto the applicationin the secondscenario. Click
on the closavindow icon andchoose td%6;H;Xthe panel.Click onthe statistic agaito disable thereview.
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j Ftp.Download Response Time (sec)

Expandthe 2S6>>HB®/E];:WO7'X;TVT;8Ritisticand view using "TWT mode. Click on 1CL" to seea more
detailedgraph. This statisticshowsthe total amountof FTP traffic receivedby boththe serverandclient. You
canseethatmoretraffic is receivedin the CIR128 case,andthatthereis morevariationthanin the CIR64 case.
Click on the closewindow icon and chooseto %;H;X;the panel. Click on the statisticagainto disablethe

preview.

ﬂ Ftp. Traffic Received [bytesfsec)

41
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Selectand expandthe (HL76 HWE6XE T XEBTAhd the 'S6J;WO;H6' item, and selectthe %;HBADBPYYatistic.
Use XEJ;\6];S6A; mode to view this statistic as this mode will make it easierto seethe differencein
performance.Click onthe 1CL" buttonto seemoredetail. The statisticshowshow long eachframetook to be
delivered Youcanseethatthedelayis greaterin the CIR64 caseandthatthe delayis growingovertime. This
is dueto longerdelayswithin the switchesdueto full buffers. Click onthe closewindow icon and%;H;Xthe
panel. Clickon the statisti@again to disabléne preview.

+] time_average (in Frame Relay.Delay (sec))

Expandthe %;H6'VM6SE6R; VD T8 PStatigic andview using"TWT mode.Click on 1CL”. This statisticshowsthe
variarnce in framedelivery delay. The CIR64 caseshowsmuchmorevariability andthe variability is growing

overtime. Click on the closewindow icon and %;H;X;the panel. Click on the statisticagainto disablethe
preview.

| Frame Relay.Delay Variance

49
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Expandthe 0; TE[6HW&SL®8X;\tatisticandview using"T Wljmode.Click on 1CL”. This statisticshowsthe
percertage of frameswhich arediscardeddueto congestioror corruption. You canseethatmanymoreframes
are discardedin the CIR64 caseand that the percentagds growing as the switch becomesmore and more
congested. Click on the closewindow icon and %;H;X;the panel. Click on the statisticagainto disablethe
preview.

+| Frame Relay.Residual Error Rate

Selectandexpandthe -7F;8X\WX6 XET XS, the #{STX"BWHE ;KKem, andthe 'S6 J;W0;H6'WAS \item. Select
the %&WAG6X[Hatisticandview using"T Wjmode. Click on 1CL”. This statisticshowsthe numberof frames
which werereceivedby the client which hadthe DE bit set. Whenmanyframesarereceivedwith the DE bit
set,thatindicatesthatthe sourceof the frameswasfrequentlysendingfasterthanthe contractedCIR. You can
seethatfar moreframesaremarkedwith the DE bit in the CIR64 case. This makessensesincethe application
producesthe sameamountof traffic in both scenarioshut the CIR128 scenarioprovidesmore capacityfor
carryingthetraffic. Click onthe closewindow icon and%;H;Xthe panel. Click on the statisticagainto disable
the preview.

3G
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3 Bursty Client

M CIRE4

W Annotation; Bursty Client --> Bursty Server [Default]
W CIR128

M Annaotation; Bursty Chent --> Bursty Server [Default]

- Frame Relay PYC.DE Status

60 -

. |

1 |
40 rntu,ﬂﬂlljjl LllJ"Ih"
i
30 i il
TZ Tl

0 l[lmmlar[[”ﬂ l'lln J

O Tm 3m 4m Bm

The #&$,W 1X6X[Tor '&$,W 1X6X[HEtatisticsshowhow manyframeswerereceivedwith the BECN or FECN
bits set. Thesebits aresetby the switchwhenit is congested.If you view thesestatistics,you will seethatno
frameswere receivedwith the bits set. The offered traffic is not sufficient yet to causecongestionat the
switches.

Save your model and close all windows.
[[;TXELKT

1. How muchtraffic is beinggeneratedy the Bursty Server? You cancalculatethis datarate usingthe )KX;SD
O;R[;TX\REJ; and’EH;¥Ea;parametergou setwhenconfiguringthe bursty application

2. Giventhetraffic level calculatedn Questionl, explainhow this traffic canbe carriedgiventhe speedof the
links usedo connecthe devicesand thecontract parametersf thePVC connectinghe clientand server.

3. Duplicatethe CIR64 scenarioandreplacethe T1 link betweenrthe client andits switchwith an’0\%1b\EKX
link. Remembeithat DSO speedis 64 Kbps. Rerunthe simulationandinspectthe #&$, 1X6X[Tand '&$,
1X6X[H®atisticsfor both the #{STX'WHE;K3nd #[STX'WS];S. How do they compareto the CIR64 scenario
results? Explainyour results. Explain the usageof the BECN andFECN bits in the FrameRelayheader. Also
inspect thed; TE:[6HRASSL8BX; statistic. How does itompare to th€IR64 case?

4. FrameRelay serviceprovidersoften offer FrameRelay PVC contractscalled FO<:7%+ In thesecases;66
packetsaremarkeddiscardeligible. Zero CIR serviceis usuallylessexpensiveput providesfewer guarantees.
Duplicatethe CIR64 scenarioandedit the PVC attributes. Set all the SLKXS68X%86J;X;ST to zero. Rerunthe
simulationand compareyour resultsto the CIR64 results. What differencesdid you find? Whatwould be the
effecton the Traffic Receivedat the Bursty Client if you addedanotherclient with a CIR of 64 Kbpsto the zero
CIR case?Explain your answer.

5. In Question3, someframesarediscardeddueto congestiorat the switch. The congestiorcanbe relievedif
the traffic sourcetransmitsframeslessfrequently. FrameRelay systemsprovidetraffic shapingalgorithmsto
restrain the traffic sourcefrom sendingtoo quickly. Duplicatethe DS0 scenariofrom Question3, andedit the
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Bursty Serverattributes. Expandthe 'S 6J ;V@; H8A2S6>>BWOGNEW attribute, and setthe 1X6X[To &K67H;:
Click on the questionmark to the left of eachof the traffic shapingattributesto determinetheir function.
Calculatevaluesfor theseattributesthatwill resultin anuncongesteaetwork;in otherwords,restrictthe data
rateto lessthanthe speedof the DSOline (64 Kbps). Write down the function of eachattribute,the valueyou
calculated,and an explanationof the calculations. Run the simulationand gatherstatisticsto showthat you
achieved thgoal ofreducing congestiofand correspondinfyfame discards).
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