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In modern multimedia telecommunication networks
thereisan important challenge of quality of service (QoS)
provision. The traffic for these networks is self-similar.
That iswhy there are no adequate anaytic models for this
kind of stochastic process.

QoS provision for multimedia traffic using analytic
methods leads to serious inaccuracy. Thus, the only
appropriate method is statistic simulation.

It is important to use an appropriate traffic model to
obtain accurate QOS parameters.

The main service quality parameters are as follows:

- packet delay — time gap between the transmit and
receive moments,

- variation of delay (jitter) — the difference between
delay for a single packet and the normal delay of a packet
for particular service.

- packet loss percentage — ratio of lost packets to the
total packets number;

- capacity of network channd — total capacity of
channel resources which is enough for particular service
through the whol e transmitted pass;

- throughput — the maximum speed of data transition
through the network channel.

This work offers a method of QO0S parameters
provision on the basis of sdf-similar traffic dtatistic
simulation and its single-channel servicing by the queue
order.

Servicing algorithm takes into consideration packets
durations, queue state, and speed of bus and internal
servicing processor (seefig. 1).

Total packet delay (see fig. 2, a) consists of partia
delay of packet processing and buffer-waiting delay. Jitter
is calculated as deviation between average delay and
delay of each packet.

This work demonstrates that self-similarity of traffic is
reached when the gap between packets is modeled by
fractional Brownian motion with the Hurst parameter
equal to 0,7.

The model gives a possibility to change the structural
and functiona parameters of the servicing node in order
to have influence on QoS in the proposed algorithm.
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B pooomi npogedeno ananiz napamempie akocmi o6cyzogy-
6aHHA 6 NAKEMHUX Mepexcax 36 A3Ky. 3anponoHoeano
anzopumm 00CNY208y6aHHA NAKemMié 3a NOPAOKOM uepzu
OOHOKAHANIbHOIO  CUCIEMOI0  PO3nodiny ingopmauii ma
00CnidiceHo 3ampumku  ma O0xcumep, AKL Npu  UbOMy
6UHUKAIOMb.

KirouoBi ciioBa — camoroniOHuii Tpadik, cucTeMa po3nomisy
TpadiKy, iMiTalliiiHe MOJICTIOBaHHSL.

l.BcTyn

B cyuacHuUX MYIBTHCEPBICHUX Mepexax 3B's3KYy Bax-
JUBOIO TpOOJEeMOI0 € TepenaBaHHs iH(popmanii i3
3aJIaHOI0 SIKICTIO. SIKICTh OOCIYrOBYBaHHS TaKHX MEpEK
CYTTEBO 3aJIeKHUTh Bijl BIACTUBOCTEH Tpadiky, 30Kpema
Horo camonoaioHocti. s mynabTucepBicHOro Tpadiky
HE iCHY€ aJIeKBaTHHX aHAJIITHYHUX MOZENEH omucy Horo
T'YCTUHU PO3IOALTY, TOOTO BU3HAYEHHS CTaHIB CUCTEMH 3
MYJIBTHCEPBICHUM TpaikoM MOXXIIHMBE JIUIIE 31 3HAYHOIO
MOXMOKOI0 Ha OCHOBI BiJIOMHX 3aKOHIB PO3IOALTY
BXI1/IHOTO MIOTOKY 3asIBOK.

[oTy)kHUM THCTPYMEHTOM pO3B’SI3yBaHHS IOJIOHOTO
KJIacy 3aJa4 € iMiTalliiiHe MOJCTIOBaHHA. SIKIIO BXiTHUN
Tpadik cucremu posmominy inpopmarnii (CPI) €
aZIeKBaTHUM JI0 peajibHO ICHYIOUOI'O B MeEpexi, TO 3i
3HAYHOI BiporiaHicTio orpuMmani mapamerpu CPI Tta
SIKOCTi 00CITYrOBYBaHHS Oy/IyTh BiJIIOB1IaTH PEAIbHUM.

[l. AHani3 napameTpiB SKOCTi HagaHHS
nocnyr B Mepeax 3 KOMyTaLieto nakeTiB

[Tpu nepenaBanHi iHpoOpMaIii y BUMIISAII TaKeTiB NpHii-
HATO SIKICTH OOCIYroBYBaHHS BHU3HA4YaTH 3a TaKUMHU
OCHOBHMMU TTOKa3HUKaMH:

* 3aTpUMKa TpH TiepeaBanHi iHGopMallii — TPUBaIICTh
nepefaBanHs iHdopMarllii Bif Jokepena IO OIepKyBaya.
[Tpu4nHY BUHUKHEHHS 3aTPUMKH:

1. Tlakeruzamisi —3aJISKUTh Big THITY Tpadiky.

2. TpaucnoptyBanus (00pobka y By3max Mepexi) —
3aJIeKHUTH BiJl TUIY Tpagiky.

3. 3arpumka B npuiiManbHOMY Oydepi — 3aexuTh Bij
TUITY Tpagiky.

4. PO3MOBCIO/PKEHHSI CUTHAITY — HE 3aJIOKHUTh BiJ| THITY
Tpadiky.

5. BrutuB mMepexi.

6. AJNropuTM KOAYBaHHS.

- Bapiallis 3aTPUMKH (JDKUTEP) — Pi3HUILT MiXK aOCONIOT-
HOIO 3aTpUMKOI0 TMakeTa W HopMmoBaHowo. Ilpuuannn
BUHHUKHEHHS JUKUTEpa!

1. Bapiamii JOBXHUH 4epr y By3JlaX Mepexi.

2. Bapiamii TpUBaJIOCTI OIPAIFOBAHHS MAKETIB.

“COMPUTER SCIENCE & ENGINEERING 2011" (CSE-2011), 24-26 NOVEMBER 2011, LVIV, UKRAINE



3. Kimpkicth  MepexeBHX  HPHCTPOIB(KOMYTaTOPiB,
MapIIpyTU3aTopiB).

Bapiarist 3aTpUMKH TaKeTy MPOSBISETHCS B TOMY, L0
TOCNIZIOBHI TTAaKeTH TpHOYBAIOTh 1O OnepKyBaya B
HeperyJsipHi MOMEHTH 4acy;,

* BIICOTOK  BTpayeHMX NaKeTiB —  BiJHOIIEHHS
BTpayeHHX JI0 3arajibHOl KUIBKOCTI TepeJaHuX MaKeTiB.
[Tpyu4nHM OSBY BTPATH MAaKETIB!

1. 3pocraHHs yepr y By3Jax MEpexi.

2. TlepeBaHTa)XCHHS MEPEXKi.

3. TlomkomkeHHs TNaKeTiB MiJ Yac MPOXOMKEHHS
KaHaJIOM 3B’ SI3KY.

Brpatn maketiB B mepexax |P BuHuKaioTh B TOMY
BUIAJKy, KOJNW 3HAYECHHs 3aTPUMOK TpH TepenaBaHHi
MIAKeTiB TIEPEBUIIyE HOPMOBaHE 3HAYCHH. SIKIIO MaKeTu
BTPavyaroThCs, TO MpPH IEpelaBaHHI JaHUX MOXIIUBE IX
MOBTOPHE IIepellaBaHHs 3a 3allUTOM INPHUMalbHOI
CTOPOHH MPH BHKOpHCTaHHI npoTokony TCP, mis nanux
peanbHOro Macimtaly dacy 3acTOCOBYIOTH HPOTOKOI
HerapaHtoBaHoro nopyueHus UDP. Cepex mpuuwmH, mo
BUK/IMKAIOTh BTpPaTH IAKeTiB, HEOOXIMHO BiI3HAYUTH
3pOCTaHHS 4epr y By3JlaX Mepexi, 0 BHHUKAIOTH MpPHU
MepEeBaHTAYKEHHSIX;

* EMHICTh KaHally 3B'I3Ky — peajibHa KUIBKICTh
pecypciB, IO OOCTAaTHI Uil KOPUCTyBada Ha IEBHOMY
LUISIXY TepeaBaHHs JaHuX,

* TMIPOITYCKHA 3JaTHICTh — MaKCHMallbHa IIBHIKICTh
KaHaJly Ha JUJISHII MEpexi.

l1l. Anropntm ob6cnyroByBaHHs
MyNbTUCEPBICHOrO Tpadiky

Ilpu mepexomi A0 KOHTEHTOOPIEHTOBAHOTO OOCITYrOBY-
BaHHA B CyYacCHMX KOHBEPIeHTHHX TeIEKOMYHIKaI[iiHIX
Mepexax IocTae IpobiemMa 3a0e3leueHHs] TapaHTOBaHHX
rIapaMeTpiB SKOCTI 00cIyroByBanHs. B naniii pobori 3anpo-
MOHOBAHO JOCIIDKEeHHA mapaMerpiB QOS it cucTeMu
PO3MONiTy MYJIBTUCEPBICHONO Tpadika 3 CaMOIIoIiOHUM
BXiZIHIM TIOTOKOM Ha OCHOBI HOrO MOJENIOBaHHS Ta
00CITyroByBaHHsI IAKETIiB 3a TMOPSIKOM HAJXOIDKEHHS B
4yepry. AJTOpPUTM O00CIyroBYBaHHsI BXIIHOIO MOTOKY 3
BpaxyBaHHAM TPHUBAJIOCTI MMAKETIB, CTAHY YEPIH, IIIBUIKOCTI
LIMH Ta MPOIecopa 00CIIyroBYIOYOro MPUCTPOIO 300paXKeHO
Ha puc. 1. YacTkoBi 3aTpUMK{ OIpAIOBaHHS IAKETIB Ta
ouikyBaHHA B Oydepi (OpMYIOTbCS 3arajbHy 3aTPHUMKY
(puc. 2,a). JDxkurep BH3HAYEHO SK BIOXWJIECHHS Bif
CEepenHbOro 3HAUCHHS 3aTPUMKH IIpu MojestoBanHi 111 N
BXimaux |P-makeris (puc. 2, 6).

B poGoti moka3aHo, IO MPU MOJETIOBAHHI MiKITaKeT-
HUX iHTepBaJiB OPOYHIBCHKOIO BHIIAJIKOBOIO BETMYHUHOIO
3 3amaHuM mapamerpoM Xepcra H  pesynbTyroumit
npodinas Tpadiky Takox € camonoaiOHum. B 3amporio-
HOBAHOMY aJITOPUTMI IMEPen0aYeHO MOXKJIMBICTH 3MIiHH
CTPYKTYPHUX NapaMeTpiB CHCTEMH OOCIYrOBYBaHHS IJIS
KepyBaHHsI [TapaMeTpaMu SIKOCTI 00CIIyroByBaHHS.
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Puc. 2. Ilapamempu sikocmi 06Cy208Y8aHHS: ) 3AMPUMKA,
6) dorcumep

BucHoBOK

B poboTi 3amporoHOBaHO CIOCIO aHaNi3y SKOCTI
00CITyrOByBaHHSI B MYJIbTUCEPBICHIH CHCTEMI YIIPaBIIiHHS
TpaikoM Ha OCHOBI IMITAIIfHOIO CTATHCTHYHOTO
MOJICITFOBAaHHSI.
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