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PaccmarpuBaercs rukinaeckas cucrema nosumara My |Gl |1 ¢ K odepeasavu u 3aBu-
CSIM OT COCTOSIHUSA PUbOpa MPePhIBAEMBIM ITyaCCOHOBCKUM ITOTOKOM (state-dependent
Interrupted Poisson Process). Iloctyruienne 3asiBoK (¢ MHTEHCHBHOCTSIMU ;) AKTHBHO
HCKJIIOUNTE/IBHO BO BpeMd (ha3bl MEePeKJIIoUeHUs Ipudopa, UMEIOIEeil SKCIOHEHITHATIBHOEe
pacupenesnerne. Ha sTane mcaepnbiBaroniero oOCIyKUBaHUA Odepeieil BXOIAMMA TOTOK
OsloKHMpyeTCs.

ITycts 6;,, — Bpems#, mpotteniee OT Havdasla 0OCIy?KIUBaHHUA -1 04epes i JJO MOMEHTa
yXoJla 3agBKH, ocTapgiomteil nocie cebsa popno m > 0 sagsok. IIpm m = 0 Besmauna
91-70 = 0; COOTBETCTBYET BPEMEHH yXOJIa IOCIeIHEN 3asBKU B IAUKE.

Teopema 1. B paccmampusaemoti cucmeme noarunza My |GIk|1 epems om navana daso
do 3asepulenus 00CAYNCUBAHUA NOCAECOHET 3AAGKYU U GHAAOZUYHOE BDEMA OAA 3GAGKU,
ocmasasowet nocae ceba m (m = 0,1,2,...) 3aa60k 6 i-i ouwepedu (i = 1,...,K),
uMerm udermuyuroe pacnpedescHue:
Fy ()= F5 (1), t>0. 1)
dopMupoBaHUe TMAYKU 3asBOK Ha SKCIIOHEHIIMATLHOM HWHTEpBaJje IPHU MCIePIIbIBAIO-
eM 0OCJTYKUBAHUU ITOPOXK AT MaPKOBCKOE CBOMCTBO «OTCYTCTBUSA IMaMSITH» JIJI CTPYK-
TYpbl caMoil madku. B pesysbrare, ycJOBHOE BPEMs OIIYCTOIIEHUsI OYEPEI IIOCTe IPO-
U3BOJILHOM 3asBKM CTOXACTUYECKHU COBIAJACT C IOJHBIM BpEeMEHEM OOC/IyKUBAHUSA BCeil
MAYKU, YTO YIPOIIAET aHAJIN3 BpEMEH! TPeObIBAHUS 3asBOK B CHUCTEME.
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We consider an My |GIk|1 cyclic polling model with K queues and state-dependent
Interrupted Poisson Process (IPP) arrivals. The arrival flows (with rates \;) are active
exclusively during the exponentially distributed server switching phase. During the ex-
haustive service phase of the queues, all external arrivals are strictly blocked.

Let 0, ,, denote the in-phase completion time for a packet that leaves exactly m > 0
packets behind in queue ¢, defined as the time elapsed from the server’s connection to the
queue until this specific packet departs. For m = 0, ;o = 0; represents the completion
time of the last packet in the batch.

Theorem 1. In the described My |GIk|1 polling system, the in-phase completion time
of the last packet and the in-phase completion time of a packet that leaves exactly m
(m=0,1,2,...) packets behind in queue i (i =1,...,K) are identically distributed:
Fé},m(t) = F; (t), t=>0. (2)
The combination of Poisson arrivals over an exponential window and exhaustive service
yields a memoryless batch structure. Consequently, the residual clearance time from the
perspective of an arbitrary packet is statistically identical to the total in-phase clearance
time of the entire batch, fundamentally simplifying the sojourn time analysis.
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