JIABOPATOPHAS PABOTA 5

QoS 1 anropuTMbl ynpasiaeHnus oYepeasiMu

ILemnb

e 3HAKOMCTBO C OCHOBaMHU ofecredeHnst Kauectsa obcirykupanus (QoS)
e OpJiaJieHre HABBIKAME MOJIETMPOBAHMUST AJITOPUTMOB YIIPABJIEHIS OUePeIsIMI

o Anajus BiAuAHUS AJITOPUTMOB YIIpaBJICHUS OY9€PEIAMU Ha ITapaMeTPbI QOS

Mertoanvieckue yKa3aHUsI

Co3gaHne HOBOIO IIPOEKTa:

1. Bamnycrure Riverbed Modeler Academic Edition = B menio File
BeiOepuTe New...

2. Beibepure Project = naxkmure OK = ozaryiaBbre mpoekT Kak
HOMEp _8awez0_ cmydenveckozo  Queues , a cueHapuii — kak FIFO —
naxkmure OK

3. B okne Startup Wizard: Initial Topology Bsibepure Create empty
scenario —> naxkxmurte Next — B cuucke Network Scale Bbibepure
Campus = Tpuxkibl HaxkmMute Next = maxkmure Finish

Coznanue ceTu:

1. B orkpsiBuiemcs okae Object Palette Boibepure internet toolbox



2.

JlobaBbTe Ha pPabOUYyro 00JIACTh IPOEKTA  caAedyrouLue 00seKmyl :

e Application Config — 1 mrr.

e Profile Config — 1 mm.

e QoS Attribute Config — 1 .
e ethernet wkstn — 5 mr.

e cthernet server — 1 mrr.

e ethernet4d slip8 gtwy — 2 mm.

o J[jis1 mobaB/IEHNS IEPETAIUTE MBITITKON COOTBETCTBY IO OOBEKT U3
okaa Object Palette na pabouyio 061aCcTh; IIETIOK JIEBOI KHOMKON
no6aBut ermre 1 Koo 00beKTa, MEeJTI0K MPaBoil KHOMKO IIPEKPATHT
KOIIMPOBaHUE

Ucnombsysa aunuu 10Base_ T , coenyunure ethernet  wkstn u ethernet server
c ethernet4 slip8 gtwy, kak nokasano Huxe

Ucnombsysa aunuto PPP_DS1 |, coenyunure ethernet4  slip8  gtwy mexiy
co0oii

IlepenmenyiiTe 06bEKTHI, KAK IOKA3aHO HA PUCYHKE = COXPAHUTE IIPOEKT

File Edit View Scenarios Topology Traffic Protocols DES Windows Help

o EHaSEEe 20 %l

[6.45.3.11 ﬂ




T'enepanus Tpaduka:

1. IMenkuure npasoit kHonkoil Ha Applications = B HOSBUBIIEMCST MEHIO
eibepure Edit Attributes

2. Otkpoiire nepapxudaeckoe menio Application Definitions = ycranosure
snadenve nmapamerpa Number of Rows pasubim 3

3. Toouepemno orkpoiite nepapxuueckue merio Enter Application Name...
= ycraHoBuTe 3HaueHns napamerpa Name kaxk FTP_ Application , Video Application

u VolIP_Application , coOTBETCTBEHHO

11| (Applications) Attributes = e =
Type: |Ll‘ti|i‘t)’
| Attribute Value d
Lt oo e
@ 1= Application Definitions (..}
@ - Number of Rows 3 Vx
1= FTP_Application
2} i Name FTP_Application Vx
e} Description Naone
= Video_Application
@ Mame Video_Application V/
2} Description None
1= VolP_Application
@ Mame ValP_Application V/
3] Description None
MOS
(%) ® Voice Encoder Schemes Al Schemes
@ ihostname
& - minimized icon circle/H#708050 _
@ Lrole |

Bxtended Attrs. | Model Details | Object Documentation |

@ | Filter

Match: Look in:

" Bxact [v Names [v Advanced
{* Substring [ Values T

" BegEx | Possible values L e e

v Tags oK | Cancel

4. Ons FTP_Application orkpoiite nepapxudeckoe MeHio Description —-

ycranoBuTe 3Hadenune napamerpa Ftp kak High Load — menkuauTe
sepoit kuornkoit Ha High Load = Beibepure Edit... = ycranosure
cienaytorue 2 3HaueHus —> Haxkxmure OK

e Ycranosure 3uauenue napamerpa Inter-Request Time kak constant(10)

e Ycranosure 3adenue napamerpa File Size kax constant(1000000)

e Y6emurech, yro napamerpy Type of Service (ToS) npucsoeno
snauenue Best Effort (0)



. Hus  Video Application orxpoiite nepapxudeckoe menio Description

—> ycranosute 3HaqueHune napamerpa Video Conferencing kax Low Resolution Video
—> meakHuTe JeBoit kuonkoit Ha Low Resolution Video = Bribepure

Edit... = B orkpeismemcs okue (Video Conferencing) Table mesnknure

sesoii kuonkoii Ha Best Effort(0) — B srmazaiomem meno Type

of Service (ToS) sowiGepure Streaming Multimedia (4) —> nBaxibl

naxxmute OK

. Ons  VoIP_ Application otkpoiite mepapxudeckoe meHio Description

— ycraHoBUTe 3HadeHHe napamerpa Voice kak PCM Quality Speech
= miesikauTe JieBoit Kuonkoit Ha PCM Quality Speech —> Bribepure
Edit... = y6emurech, uro mapamerpy Type of Service mpucsoero
suavenue Interactive Voice (6) —> nsaxupl nazxkmure OK

ITesikHUTE TIpaBOil KHOIIKOM Ha Profiles = B 110siIBUBIIIEMCsI MEHIO BBIOEpUTE
Edit Attributes

Orkpoiite nepapxudeckoe merto Profile Configuration = ycranosure
suadenue napamerpa Number of Rows pasabim &

TToouepeiao oTkpoiite nepapxudeckue mernto Enter Profile Name... —>
ycranoBute 3Hadenns napamerpa Name kak FTP_ Profile , Video  Profile

u VoIP_Profile , coorBeTCTBEHHO

J (Profiles) Attributes EI@
Type: |Lmlrt|es
| Agtribute Value P
@ | Number of Rows 3 V
= FTP_Profie V
@ i Profile Name FTP_Profile f
3] i None
€3} Serial {Ordered)
@ i- Start Time (seconds) uniform {100,110}
@ i- Duration (seconds) End of Simulation
@ Repestability Once at Start Time:
1= Video_Profile V
€3} - Profile Name “Video_Profile /
€3} Applications None
@ i- Operation Mode Senal (Ordered)
@ i- Start Time (seconds) uniform (100.110)
)] i~ Duration (seconds) End of Simulation
€3} Repeatabiliy Once at Start Time
1 VolP_Profile /
€] i~ Profile Name VolP_Profile /Q
Extended Attrs | Model Details ‘ Object Documentation |
& | Fitter
Match: Lock in

" Exact [v Names ¥ Advanced
(¥ Substing [ Values o
" BegEx [ Possible values W31 D FRE R

I




10. Tloouepenno nst FTP_Profile , Video Profile u VoIP_ Profile orkpoiite

nepapxudeckue MeHio Applications = ycranosure ciemyomue 6 3haverud ,

COOTBETCTBEHHO
11] (Profiles) Attributes ==
Type: | Utiities
[ Twsiee Value -]
@ -Numberof Rows 3
= FTF_Prefile
@ Frofile Name [FTP_Profile
@ = Applications () V
& - Number of Rows 1 /
E FTP_Application ‘/
& - Name FTP_Application V/
) L Start Time Offset (seconds)  constart (5) /
6] . Duration (seconds) End of Profile “
@ Repeatabilty Once at Start Time M/
@& - Operation Mode Simutaneous V/
2} tart Time (seconds) constartt (100)
) i Duration {seconds) End of Simulation
3] Repeatabilty Onee at Start Time
= Video_Profile
3] & Profile Name Video_Profile
6] Applications None |
Extendad Atrs. | Model Detals | Obyect Documentaton
@ Fiter
Mstch Look in
" Emet ¥ Names ¥ Adyanced
& Subsiing ¥ Values F Advence
" BegEx ¥ Possble values e e e

11] (Profiles) Attributes = e ===
Type: [ Ltities
[ Toembure Value =
2 Video_Profile
@ -Profile Name
53} 1= Applications (.) “
& ‘- Number of Rows 1 /
2 Video_Application V
& -Name Video_Appiication /
) - Start Time Offsst (eeconds)  constant (5) /
@ - Duration seconds) End of Frofie “
@ Repeaiabiity Onee at Start Time /
& . Operstion Mode Simutaneous "V/
@ Start Time (seconds) constart (100) /
2} uration {seconds) End of Simulation
) Repeatabilty Once at Start Time
2 ValP_Profiie
@ -Profile Name VoIP_Frofile
@ Aoplications Nene
@ - Operation Mode Serial (Ordered) ~|
Extended Atrs. | Model Detalls | Object Documentaton
@ Fitter
e om
act v Names [ Advanced
(¥ Substring ¥ Values o
(" BegBx [ Possble values I Apply to selected objects

¥ Tags Cancel

11. Ilenkuure npasoii kaonkoit Ha FTP Client —> B MOSIBUBIIEMCSI MEHIO
Boibepure Edit Attributes

12. Orxkpoiite nepapxuieckue mero Applications u Application: Supported
Profiles = ycranoBure 3nauenne napamerpa Number of Rows pasabiM
1 — orkpoiiTe nepapxuieckoe MeHi0 None —> ycTaHOBUTE 3HAYCHUE

napamerpa Profile Name xkax FTP_Profile —> maxmvunre OK



11l (Profiles) Attributes (=R o =)
Type: | Utities
[ Tatrbute Value -]
@ Repeatabilty Once at Start Time
= VolP_Profile
& & Profile Name oIP_Profile
@ Applications () “
@ - Number of Rows 1 /
 VoIP_ppplication '/‘
o]  Name VolP_Application V
) Start Time Offset (seconds)  constart (5 /
& - Duration (seconds) End of Profile '/‘
) Repeatabilty Once at Start Time: W
@ i-Operation Mode: Simutaneous V
@ tart Time (secands) canstart (100) /
6] . Duration (seconds) End of Simulation
i3] Repeatabilty Once at Start Time
@ ihostname
@) +minimized icon circle/#708090
@ Grole =
Exended F\ﬂrs.| Mode! Details | Object Qucumenlalmn‘
&3] Fiter
P i
v = ¥ Adyanced
(& Substring | Values -
(" BeaB< |V Possble values L e e e e

13. enkuure mpaBoit kHonkoil Ha Video Client —> B NOSIBUBIIEMCSI MEHIO
eibepuTe Edit Attributes

14. Orxkpoiite nepapxuieckue mero Applications u Application: Supported
Profiles = ycranosure 3nauenue napamerpa Number of Rows pasabiM
1 = orkpoiite nepapxudeckoe Meno None =—> yCTaHOBUTE 3HAUYECHUE

napamerpa Profile Name kak Video Profile — naxxmure OK

15. Ilenkuure npapoii kHonkoit Ha VolP West — B nosBuUBIIEMCs MEHIO
BuibepuTe Edit Attributes

e Otkpoiite nepapxmdeckue merio Applications u Application: Supported
Profiles = ycranosure 3unatenune napamerpa Number of Rows
paBHBIM I = OTKpOIiTe nepapxmdyeckoe MeHio None =—> ycranoBure

sunadenne mapamerpa Profile Name kax VoIP_ Profile

e Illenkuure JieBO#l KHONKOII Ha 3HadeHuu mnapamerpa Application:
Supported Services =—> Bribepure Edit...

e B orkprismemcst okue (Application: Supported Services) Table
B BbINa aormeM MeHio Rows Beibepure I —> B BBINIAIAIONIEM MEHIO

Name oiGepure VoIP_ Application —> neaxkael Haxkmure OK

16. Illenxkuure mpasoit kKHonkoit Ha VoIP East = B nOsSBUBIIEMCSI MEHIO
Beibepure Edit Attributes

e Orkpoiite nepapxuieckue mero Applications u Application: Supported
Profiles = ycranosure 3nauenue napamerpa Number of Rows
paBHBIM | == OTKpOIiTe nepapxmdeckoe MeHio None —> ycranoBure

snadenne nmapamerpa Profile Name kaxk VoIP_ Profile



I] Project: 123_Queues Scel I] (Application: Supported Services) Table

File Edit View Scenari

|Nama 7 escription
NEREI ™ VolP_Application m%ppoﬂed

.. [

L]
&n

2 =
%ows Delete ‘ Insert Duplicate ‘

1 Details Promate [ Show row labels Cancel
Mumber of Rows 1 V/_
= VaolP_Profile

5. Profile Name VolP_Profile f

FTP Client

Traffic Type Al Discrete
1 Application Delay Tracking Disabled V
i Application: Supported Services I j

SO @

Application: Transaction Model Tier C...  Unspecified
€3] Application: Transport Protocal Specii... Default
H323
CPU J

@

=k I'(vlaich: Pok in:
v
= W b
< JEE 8
v

o Illenkuure seBoit KHOMKOI Ha 3HadeHwnu mapamerpa Application:
Supported Services —> Bribepure Edit...

e B orkpsisiemcst okae (Application: Supported Services) Table
B BbIagamomemM MeHio Rows Beibepure 1 = B BBINAIAIONIEM MEHIO
Name soibepure VoIP_ Application —> npaxknpl naxkmure OK

17. Ilenkuure npasoit kaONKO Ha FTP Server =—> B NOSIBUBIIEMCS MEHIO
BoibepuTe Edit Attributes

18. Orkpoiite nepapxuaeckoe meno Applications = mekHuUTE J1IEBOI KHOIIKOM
na 3HaveHnn napaverpa Application: Supported Services =—> BoibepuTe
Edit...

19. B orkpeiBmemcs okue (Application: Supported Services) Table B
BbInIa aoreM Merio Rows Boibepure I = B BhimaaorieM Menio Name

Beibepure FTP _Application —> nBaxapl Haxkmure OK

20. IMlenkuuTe mpaBoil KHONKOM Ha Video Server —> B HMOSBUBIIEMCST MEHIO
BoibepuTe Edit Attributes



21. Orkpoiite nepapxudyeckoe MeHo A pplications = 1iejikHuTE JIEBOIT KHOIIKOI
Ha 3Ha4yeHun napaMmerpa Application: Supported Services — BoibepuTe
Edit...

22. B orkpsiBuiemcst okHe (Application: Supported Services) Table B
BBITIagaomeM Merio Rows Boibepute 1 = B BhINagatomeM Merio Name

Beibepure Video Application —> meaxkaer Haxkmure OK

23. Ilenknute seBoit KHOMKOI Ha Juunu, coemumusiomeir West Router u
East Router = B menio Protocols Bribepure IP —> Bribepure QoS
— BoibepuTre Configure QoS...

24. Yo6emurech, uTo B oTkphiBiieMcs okae QoS Configuration napamerpsr
MMEIOT 3HAaY€HUsI, KaK [MoKa3ano Hmke —> Haxxmnre OK

L] HpI/I 9TOM JIMHUHN IIOMEHAIOT IIBET

25. CoxpaHHTe ITPOEKT

'J QoS Configuration @

This operation will overwrite existing QoS

configurations on IP interfaces.
QoS Scheme: | FIFO %'

Qo5 Profile: | FIFO Profile
v Apphlselection to subinterfaces

Apply the above selection to

1Al connected interfaces
|+ Intefjces across selected link(s)
efaces on selected router(s)

W

ualize P S corfiguration

Cancel

Cobop craTucTukm:

1. IleskauTe npaBoii KHONKON rue-aubo Ha pabodeil obiacru (HO HE Ha
OJIHOM W3 3JIEMEHTOB CeTH) —> B NOsIBUBIIEMCs MeH0 BbibepuTe Choose
Individual DES Statistics = orkpoiiTe nepapxudeckoe menio Global
Statistics

2. Beibepure ciienytomnme § mempur —> maxkmure OK

3. CoxpaHuTre IpOeKT



J Choose Results

IR Trffic Dropped packets/zec) Y
H IPvE

Maobile IPvE
SPF
OSPF Advanced
QSPF MANET
Peerdo-peer File Sharing
PIM-SM
Prirtt
Remote Login
RIP

RIPNG
RSVP

TORA_IMEP
Transaction Analyzer Modsl
Transaction Whiteboard Model
+#] Video Conferencing
: Packet Delay Variation
Packet End4o-End Delay (sec)
Traffic Received (bytes/sec)
Traffic Received {packets/ssc)
Traffic Sert {bytes/sech
Traffic Sert [packets/sec)
Video Streaming
Voice
[ Jitter (sec)
MOS Value
Packet Delay Variation
Packet End4o-End Delay (sec)

Treffic Received bytes zec) Jj
| 3

o o]
j
=]

Modfy
Modfy.

Statistic information

Description:

The number of IP datagrams dropped
by ALL nodes in the network across all
TP interfaces.

The reasons for dropping an IP
datagram can be any one of the
following:

- Insufficient space in the central
processor's queue.

- Insufficient space in a slot
processor's buffer (only when slot
based processina is enabled).

Draw style: linear
Collection mode: Bucket

Total of <default> values
sum/Aime

Data collection
[ Generate vector data
I Recond statistic animation
[ Generate live statistic

[ Generate scalar data

Using |last value J

Hacrpoiika mapaMmeTpoB MoaeJIMPOBaHUS:

1. Ha nanesm nHCTpyMeHTOB HaxkmuTe KHonky Configure/Run Discrete

Event Simulation (DES)

2. B orkpoiBmemcs okue Configure /Run DES ycranosure 3nadenue napamerpa
Duration pasubiv 150 second(s) —> naxxmure Apply = 3akpoiire

okuo Configure/Run DES

3. CoxpaHure IpoeKkT

Coznganue Komnmii:

1. Cozmaiire 2 konuu crenapus FIFO u o3arimaBbre nx Kak:
e Priority Queueing: PQ
e Weighted Fair Queuing: WFQ

2. Cuenaputi PQ

e IllesikHuTE JIEBOIT KHONKOI Ha JuHUU, coeanHsitomneii West Router
u East Router = B meno Protocols eibepure IP = BoIiOepUTE
QoS = BeiGepute Configure QoS...

e B orkpriBmiemcs okHe QoS Configuration ycranopure 3HadYeHUS
apaMeTpoB, Kak IokazaHo Hmke —> Haxxkmure OK

L] HpI/I 9TOM JIMHUA IIOMEHAET IIBET



I] Qo5 Configuration

configurations on IP interfaces.

QoS5 Profile: | ToS Based

Apply the above selection to

| Visualize QoS configuration

y

This operation will overwrite existing QoS

QoS5 Scheme: | Priorty Queuing %,

|w Apphlselection to subinterfaces

- | connected interfaces
i Intemjces across selected link(s)
erfaces on selected routers)

(B

Cancel

3. Cuenaput WFQ

o Illenkuure JeBoit KHOMKON Ha juHUH, coenunsomeilt West Router
u East Router = B menio Protocols Beibepure IP —> Bribepure
QoS = soibepure Configure QoS...

e B orkpriBmemcsa okune QoS Configuration ycranoBure 3naveHumS
mapaMerpoB, Kak mokasano Hmke —> Haxkmure OK

L] HpI/I 9TOM JIMHUSA IIOMEHACT IIBET

4. CoxpaHuTe MPOEKT

I] QoS Configuration

configurations on IP interfaces.

QoS Scheme: | WFQ (Class Based)

QoS5 Profile: | ToS Based
Apply the above selection to
- connected intefaces
(% Interfdces across selected link(s)
efaces on selected router(s)
@05 corfiguration

This operation will overwrite existing QoS

A

v Apphlselection to subinterfaces

(=)

4

Cancsl

BaHyCK NMMHUTAIIMOHHOTO MOJEe/INPOBaHMA:

1. Bamycrure UMUTAIMOHHOE MOJIEJIMPOBAHKE JIJIsl BCeX 3 CIleHApUEB

2. Ilo okOHYAHUU COXPAHUTE IPOEKT
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IIpocMmoTp pe3ysbTaTOB MO/I€JIMPOBAHUSI:

1. HO.Hy‘{I/IBH_H/IeCSI B pe3yJjibraTe Fpa(bI/IKI/I JOJIZKHBI OBLITH AHAJIOTMYHDI HUKEIIPpUBEJICHHBIM

e PesysibTaThl MOTYT CJIETKA OTJINYIATHCA B 3aBUCUMOCTH OT PACITOIOYKEHU S
Y3JI0B U PACCTOAHUS MEXKy HUMU

2. B menro DES Boibepure Results —> Bribepure Compare Results...
—> BolbepuTe 6ce 3 cuenapus —> oTKpoiiTe nepapxudeckoe Mero Global
Statistics = orkpoiite nepapxuaeckoe mento IP = Bribepure Traffic
Dropped (packets/sec) = B Boinagaromux Menio seibepure Overlaid
Statistics u As Is = naxkmure Show

3. AmnajiormuHo mocTpoiite rpaduKu IS  OCMAALHOIT 4 METPUK

e O6parure BHMMaHUE, 9TO Ipaduk s ciieHapust WFQ B psijie ciryuaen
COBITAJAET C rpaduKoM s crieHapus P Q)

J Results Browser EI@
DES Graphs |DES Parametric: Studies | DES Run (1) Tables | Flow Analysis Graphs |
Resutts for: W Previzw
=47 123_Queuves = B 123_Queues-FIFO-DES-1
FIFO W 123_Ousues-PO-DESA

PQ 0123 _Queues-\WFQ-DES-1
¥ IP Traffic Dropped [packetsizec)

250

f 1

Show results: | Found in any selected files ﬂ 1504

Amangement: | Default j Edit...

= Global Statistics 100
e
E Traffic Dropped (packets/sec)

Video Corferencing 504
Voice

0 y— ALl
T T T T T
Om Oz Om 302 1m0z 1m 30s Im 0= 2m 30

Presentation

Overlaid Statistics %’
‘ Psls %..'\-‘alue—

B N

[ lgnore Views Unselect All Add Show

SBagaHusa AJis8 CAMOCTOATEJIbHOI'O BBIIIOJTHEHUSI

1. CpaBHuTe paccMOTpEHHBIE AArOpuUTMbI ynpassienus odepensamu (FIFO,
PQ u WFQ) u ux Biusnue ua pabory FTP, suneocsasu u VoIP
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2. IleskHuTe MPaBoil KHONKON HA Queues —> B HOSBUBIIEMCSI MEHIO BEIOEpHUTE
Edit Attributes = usyuunre nacrpoiiku s FIFO, Priority Queueing
u WFQ u orBeTbTe Ha CjIeAyonme BOIPOCHL:
e Cxkospko mpodusieit u odepeieil UMeeTcst y KaxKJI0ro ajaropurma’

o B nannoit pabore 11 OnpesesieHns IPUOPUTETOB HCIIOJIH30BAIOCH
3HadeHue 1oJjist ToS B 3arosioBke nakera IPv4. Kakue erie napamerpsl
MOT'YT OBITH UCIOJIB30BAHBI JIJIsl ITOM Ieu?

e Kak B asropurmax PQ u WFQ ckondurypupoBanbl odepemsu st
cayuas ¢ quddepennmanueit o ToS (cm. ToS Based)?

K 3amure

1. Tlo pesyabraTram paboOThI MPEACTABATH OTUET, COMEPIKAIITIIA:

o ['paduku, mosydeHHble B X0 UMUTAIIMOHHOIO MO/IEJINPOBAHUS

e BrIBOABI IO pe3ysIbTaTaM MOIEINPOBAHUS

2. 3HaTh OCHOBBI OCTPOEHUS NH(MOKOMMYHUKAITMOHHBIX CUCTEM U CETei
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