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Methods of calculating the unfinding operation of the
IMS system on the basis of virtual machines

Previously, all telecommunications possessed one monolithic equipment complex, which,
when operating at the operator’s level, was practically impotent to expand horizontally (physically)
so vertically (programmatically). And with the help of the server technology, it became available. |
at the time of the new telecommunication ownership, the operators need more and less to scale, and
there is little more than the least monolithic possession. In addition, when IMS is deployed, as far as
the mobile operator is concerned, it is necessary to examine the vIMS (virtual IP Multimedia sub
system).

Panime Bce TenekoMyHiKaliiiHe oOJagHAHHS MPEJICTABIAIO COOOK OJIUH
MOHOJIITHO allapaTHUM KOMIUIEKC, SKHM TIpu 301IBIIEHHI MEpeXl orleparopa
MPAKTUYHO HEMOXJIMBO OYyJIO PO3IIMPUTH SK TOPU3OHTAIBHO ((Pi3WYHO) TaK 1
BEPTUKAJILHO (TporpaMHe). Ajie 3 PO3BUTKOM CEPBEPHHX TEXHOJIOTIH 1€ CTajo
noctyrnHo. Tomy npu BrpoBakeHHI cuctemMu IMS B Mepexi MOOLITEHOTO orepaTopa
ChOTOJIHI PO3rIIsLaarThes B ocHoBHOMY VIMS (virtual IP Multimedia sub system).

[Ipu posropranni apxitektypu IMS nHa 0a31 BIpTyaJlbHUX MalIUH J1a€
orepaTropy Mepeki MOOUIBHOTO 3B’SI3Ky Takl JIBlI TOJIOBHI TepeBaru - Iie
MacmTaboOBaHICTh 1 HAAIMHICTB.

[Tix macmTaOyBaHHSIM MA€ThCS HA yBa31 MOXKJIMBICTH JIETKO 1 IIBUIKO 3MIHUTH
KOH(irypairito BIpTyaJbHOTO cepBepa: AoAaTH MOTPIOHY KiIBKICTh MPOIECOPHHUX
MOTY)KHOCTEH, OnepaTUBHOI maM'sTi a00 30UTBIIMTH OOCST JUCKOBOTO MPOCTOPY. A
BEPTUKAJILHO - 11€ PO3pO0JIeHHS ab0 J0JaBaHHS HOBOTO MPOTPAMHOTO 3a0€3TeUCHHS.

HaniiHicTh TeeKoMyHIKaIIiHOTO 00JIaJlHAHHS - 1€ BIACTUBICTh 00JIaIHAHHS
30epiraT CBOIO TMpale3/aTHICTh HaJaBaTH TOCIYTd B TIEBHUN 1HTEpBaj 4Yacy.
Buxopucranas VIMS no3Boisie THydka 1 WIBUJKO BUKOPHUCTOBYBAaTH METOIU
pe3epBYBaHHS 00JIaTHAHHS 3 BUKOPUCTAHHSIM PECYPCIB XMapH.
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Puc. 1. Ctpykrypa mepexi 4G 3 iHTerpaui€ro B apxirekrypy IMS.



Cnuparourich Ha 11 1Bl mepeBard Oyna po3pobiieHa METOA MiABUIICHHS
HaaiiHOCTI apxiTekTypu IMS 1 Mozmens, sika 03BOJISIE pO3paxyBaTH MOKA3HUKH ii

HaIIHHOCTI.

Posrasaemo apxitektypy IMS sika mpaittoe B mepexi 4G 11l HaTaHHS IOCTYTH
VOLTE (puc.1).

[Ipu BUKOpUCTaHHI BIpTyaJIbHUX MaIIUH sApO apxiTekTypu IMS HaOyBaloTh
TaKOTO BUTJISTY (pUC.2):
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Puc. 2. Ctpykrypa mepexi 4G 3 3aminoro siapa IMS Ha BipTyanbHi MalllvHU.

Toni Mozaenb cucteMu puc.2 Moxe OyTH TIPEJICTaBIICHOIO Y BUTIIAL pHC.3.
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Puc 3 Mopnens siapa IMS Ha 6a31 BipTyallbHUX MallliH

BisbMeMo 10 yBaru 110 Wp—cscfl = Wi—cscf = Ws—cscf1 = Wreservel =
Wreserve1l PIBHO3HAUHI

Ha puc. 3 mpencrasieno mozens sapa cuctemu IMS "3 3 5". Cucrema
npare3iaTHa, SIKIo 3 M'SSTH (YHKIIOHAJIBHUX E€JIEMEHTIB MpPAaloloTh Oyab-sKi TPH,
yoTtupu abo Bci m'sTh. Ll cucTema Ha3MBa€ThCsSl CUCTEMH THUITY 'm 3 N.

Po3paxyHok HagiiiHOCTI cucTeMu "m 3 n" MO€e NPOBOAUTHCS KOMOIHATOPHUM
METOJIOM, B OCHOBlI $IKOTO JIGKUTh (opMysna OIHOMIAJIBLHOTO PO3MOALTY.
biHoMialbHOMY pO3MOALTY MiANOPSAIKOBYETHCS AUCKPETHA BUMAJAKOBA BEIMYMHA K -
YUCJIO TMOSAB JAESAKOi Mojii B cepii 3 n JOCHiIB, SKIIO B OKPEMOMY JOCBiji
HMOBIPHICTb MOSIBU MOJ1i CTaHOBUTH P. [Ipu 1boMy HMOBIpHICTB MOSIBU MOAIT piBHO k
pa3 BU3HAYAETHCS:

P = Cip (1 —p)" "

ne CF - Gimomianeuuit xoedimieHT, 3BaHuil "umMcaOM cromydeHs o k 3 n"
(TOOTO CKIIbKOMA PI3HUMHU CHIOCOOaMU MOKHA peaizyBaTu cutyauito "k 3 n") skuii
JIOP1BHIOE:



Ck = n!

k!(n—k)!

OcCKinpKH JUIsl BIAMOBU CHUCTEMH "m 3 n" JOCUTH, MO0 KUTBKICTh CHPaBHUX
eJIEMEHTIB OyJi0 MEHIe m, HMOBIPHICTh BIIMOBM MOKe OYTH 3HaljeHa MO Teopemi
noJaBaHHs WmoBipHocTew st k = O, 1, ... (1-1):

m-—1 m-—1
0= ) Pk=) clpk1—py
k=0 k=0

AHQJIOTIYHUM YMHOM MO’KHA 3HAWTH HMOBIPHICTH O€3BIIMOBHOI POOOTHU SIK
cymy i k=m, m+1, ..., n:

n n
P= z Pk = z Crp (1 —p)n*
k=m k=m

PospaxyBatu HaxaiitHicTh apxitekTypu IMS npu poOoTi 3 eneMeHTiB 3 5, npu
ymoBi Q + P = 1, MOXJTMBE HACTYITHUM YHHOM:

P=Cp*(1—p)* + Cip*(A—p)' + C5p°
=10p*(1-p)* +10p°(1 —p)* +p°

IMOBIpHICTB BIIMOBH Ti€1 5K CUCTEMH JIOPIBHIOE:
Q=1-P
Takum 4YWMHOM, BUKOPUCTaHHS MOJEIN, MapaMeTpiB HAIIHHOCTI CHUCTEMHU Ta
HaBeJleHWX (OpMYI J03BOJISIE PO3PAXyBaTH MOKA3HUKU HafAiitHOCTI cuctemu VIMS
IIPY BUKOPUCTaHHI Pi3HUX KOH(irypariii cucremu yrnpasiinHa. HaBegeHo mpuxian
PO3paxyHKY, KOJIA B SIIP1 CUCTEMHU € T’ SITh €JIEMEHTIB 3 SIKHX MPAIIOI0Th TPHU.
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