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MODELING ANALYSIS FOR THE NETWORK
MASS-SERVICE SYSTEMS WITH DYNAMICALLY
CHANGING PARAMETERS OF SERVICE NODES

For today's data transmission networks, the issue of streamlining data processing is
increasingly being raised. With increasing downloads of the channel, packet loss occurs more often,
which in turn leads to a deterioration in the quality of work and an increase in the response time of
applications. Increasing the bandwidth of channels (own or leased) is often expensive and does not
always help - the delay in the network still remains very large. Sometimes the problem can be
solved (partially or completely) by applying priority service rules, changing application settings, or
viewing the solution architecture. However, the solution based on the method of dynamically
changing the parameters of service nodes remains insufficiently considered. The effectiveness of
the method of dynamically changing the parameters of service nodes needs to be proved, therefore,
it was decided to execute modeling of the system of mass maintenance of applications as much as
the systems used in real life and to apply the above method on the simulated system.

JUis cydacHHX Mepex Iepeladi JaHuX BCE 4YacTille I[OCTa€ MHUTAaHHSA
ontumizauii 00poOku MoTokiB qanux. [Ipu 301IbIIEHH] 3aBaHTAKEHHS KaHAITy BTPATU
MakeTiB B1AOYBaIOTHCS YacCTile, 110, B CBOIO YEPry, BElE /IO MOTIPIICHHS SKOCTI
poOOTH 1 30UIbILIEHHS Yacy BIATYKY noAaTkiB. HapolryBaHHsS mpomycKHOI 34aTHOCTI
KaHaiB (BJAaCHUX a00 OpPEHJIOBAaHUX) HEPIAKO OOXOIUTHCS JOPOro 1 HE 3aBXKIU
JoTIoMarae - 3aTpuMKa B MEpEKl BCE OJHO 3aJUINAEThCS AyXKe BEJIUKOw0. [Homl
npo0eMy BAAETHCS BUPIIIMTH (YACTKOBO 200 MOBHICTIO) 33 PaXyHOK 3aCTOCYBaHHS
npaBui pioputeTHoro oocmyroByBanns (CoS / QoS), 3MiHM HaJTamITyBaHb TOAATKIB
a00 meperysay apXiTeKTypH pimieHHs. [IpoTe pillieHHsI B OCHOBI SIKOTO JICKUTh METOJ]
JUHAMIYHOI 3MIHM TMapaMeTpiB BY3JIB OOCIYrOBYBaHHS JIOCI 3aJIMIIAETHCA
HEJOCTATHBO PO3IJIIHYTHM.

Mepexi mepenadi JaHUX B OUIBIIOCTI BHUIAJKIB CKJIQJAIOTHCS 3 0aratbox

aBTOHOMHHUX BY3JiB, HE3aJIe)KHO BIiJ TUIY OOJaJHAaHHSA IO Ji€ B SKOCTI By3Ja



oOcnyroByBanHs. [lapameTpu By3miB B OUIBIIOCTI TaKOX MiJISATAIOTh 3MiHI HaBITh
Oe3mocepeHbO i Yac Tporecy oOpoOku 3asBOK. EdekTuBHICTH MeETOdy
JWHAMIYHOI 3MIHU MapaMeTpiB By3J1iB 00CIyrOBYBaHHS IMOTPEOYy€e NOBEACHHS, TOMY
Oyn0 TIpuiiHATE pINICEHHS BHUKOHATH  MOJCIIOBAHHS CHCTEMH  MacOBOTO
00CITyroByBaHHS 3asBOK MaKCUMAJIbHO MOIOHOI 10 CUCTEM 1110 BUKOPUCTOBYIOTHCS B
peaIbHOMY KUTTI Ta 3aCTOCYBATH BUIIEBKa3aHUN METOJI HAa 3MOJIEIbOBAaHIN CUCTEMI.

[mxenepuuii nporpamuuii maket MATLAB Bxirogae B cebe 6e3mia 3aco0iB
JUIs1 TTIOOYJTIOBH MoOJiesield B PI3HMX MpeaMeTHUX o0iacTsax. OJHUM 3 TaKuX 3aco0iB €
iHcTpyMeHT StateFlow, mo Bxoauth 10 ckmany komiuiekcy Simulink. OcHoBHe
MPU3HAYCHHSI SIKOTO TO00YJI0Ba MOJCIEH pPEaKTUBHUX CcHUCTEM (a00 KIHIEBUX
aBTOMATIB), 10 XapaKTEPU3YIOThCA BEJIMKOIO KUIBKICTIO CTaHIB, B $KI CHCTEMa
NepeXoAUTh NPH HACTaHHI NEBHUX NOMAIA. ICHYIOTH NpuiioMH, IO J03BOJISIOTH
YCHIIIHO BUKOPUCTOBYBATH IIeil 1HCTpYMEHT Jijisi MmoemtoBanHa CMO. OnHak ioro
3aCTOCYBaHHS B IMX IUISIX TOB'SI3aHE 3 PSJAOM TPYIHOIIIB, TOJOBHUMHU 3 SIKUX €
HACTYMHI (paKkTu:

» npenctasiaeHHss CMO y BUMIISIAI KIHIIEBOIO aBTOMAara HE OYEBHJHO 1 HE
OJIHO3HAYHO (30Kpema, mojenmtoBaHHs CMO 3 HEeCKIHUEHHO ueproro (adctpaxiis),
MOKE CTaTU HEMOXJIUBUM);

* mepexij KIHIIEBOrO aBTOMAra 31 CTaHy B CTaH He nepeadayae nepenadi 0yn-
akoi iHpopMmailii, B To yac sk Maibxke Bcaka 3miHa B CMO CynpoBOKYEThCS
nepeaayeto nmeBHoi iHpopMallii BCepeInHi CUCTEMH,

* mojemoBaHHs CMO sk KIHIIEBOIO aBTOMaTa BHMAarae siBHOO BU3HAYCHHS
Oe3miul moAald 1 ymMOB, IO 3a0e3NeyyroTh 3MIHY CTaHIiB cucteMu. lLle 1cToTHO
YCKJIAJHIOE TIPOIIEC OMUCY MOJIEINI 1 3arpoMaKye 1i TpadiduHe mpeacTaBICHHS.

VY 3B'I3Ky 3 MepepaxOoBaHMMH TPYAHOIIAMHU JIJIi BHUPIMICHHS ITOCTaBJICHOTO
3aBJaHHS OyB 0OpaHUii 1HIUN IHCTPYMEHT, III0 TAKOK BXOJMTH J10 cKiaamxy Simulink -
616mioTexka SimEvents. Il 6i6mioTexka € Habopom OsokiB Simulink, mpu3HavYeHHX
JUIs  MOJENIoBaHHs  cucteM  jauckperHux moaid (Discrete Event System, DES).
[Mporiec moOymoBu Mojeneli 3acobamu  SIMEvVeNnts mo30aBiieHuil  HEMOMIKIB,

BiaactuBux StateFlow i mepepaxoBaHux BHIIIE.



Kpim Toro, 1151 6106110TeKa Ma€ HU3KY KOPUCHUX BIACTUBOCTEH 1 (DyHKIIIN:

* 10 ckiaay Oi0dioTeKH BXOIATH MOJIYJI, IO OMHCYIOTh YEpPrH 3 PI3HUMHU
JUCHUIUTIHAMU 00CITyroBYBaHHS (B T.4. 3 KEPOBAHUMH TPIOPUTETAMHU);

* € OJIOKH JIJIS1 ONHCY pi3HKX (B T.4. MHOKHHHUX ) KaHAJIIB MTepe1adi TaHuX;

* JIJISL OTIUCY 3asABOK 010J1i0TeKa nependavae 0COOMMBUN TUIT TaHUX - CYTHOCTI,
K1 JO3BOJISIIOTh HE TUIBKH PO3TJISIATH KOXKHY 3asABKY SK CaMOCTIMHHMH ITUTICHUN
peaIMeT IHTepecy, a W HaJIIATH HOro OCOOJIMBHMH BJIACTHBOCTSAMU (aTpuOyTaMu).
[TepepaxoBaHi OCOOJMBOCTI BHM3HA4YalOTh BHOIp Oi0Omiorekn SimEvents B skocti
OCHOBHOTr0 iHCTpyMeHTabHOTrO 3aco0y (mopsny 3 MATLAB 1 Simulink) s
BUPILIEHHS TOCTAaBJIEHOI 3a]aui.

BucnoBok. Imwxkenepnuit nporpamumii maket MATLAB Bximodae B cebe
IHCTpyMEHTaJIbHI ~ 3aco0M, 110  JO3BOJIAIOTH  OyAyBaTH, MOJIENIOBATH 1
BijmamroByBatu Mojieni CMO, KoTpi, B CBOIO Yepry, MOKYTh OYTU BUKOPHUCTaHI1 ISl
JOCIIIJIKEHHSI METO/IIB OoNTUMI3allii Mepex nepenayi nanux. Lli 3acobu npeacrasieHi
koMmIniekcoM Simulink 1 010mioTekoro OisokiB SimEvents mo BXOAUTE 0 HOro
CKJIay.

broku 6i10mi0Tex SimEvents € MOTy>KHUM, THYYKHUM, aji€ JIETKUM y PO3poOIi
1HCTpYMEHTOM Jytst ontucy mojeneit CMO.

Po3pobiieni B 11bOMy pexkumMi MOJIEN MPU HAJEKHOMY TECTYBaHHI Ta BiJjadi
MOXXYTh CIYXUTH HE3aMIHHUM 3aCOO00OM BHpILIEHHS PEaJbHUX 3aBJaHb MAacOBOIO
00CITyrOByBaHHS.
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