In my paper, Z.I. Flikop “Some Problems with a Design of Hierarchical Management
Systems’ [in Russian], Mehanizatcia i avtomatizatcia ypravienia, 1971 # 5, | have
proposed the criterion for the evaluation efficiency of multiphase queuing systems that
consist of different type of servers and provide service to different type of elements
(customers). | do not have this paper, however | have a book A. L. Lifshitc, E.A. Maltc
“ Satistical Modeling of Queuing System” [in Russian], Moscow, 1971 that cited this
criterion from my paper.

The criterionis:
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where:

C, -isacost (per unit of time) associated with a waiting time in the queue of a customer

of an | type;
k —isanumber of customer types;

m - isanumber of | type customers, that currently are servicing by the system and aso
being in all queues of all phases of a system;

P, -isaprobability that m customers of an | type currently are servicing by all phases of
the system and also being in all queues of all phases of the system;

C, - isacost (per unit of time) associated with idling of aj type server;
n—isanumber of server types;

C, - isacost (per unit of time) associated with a servicing of a customer by aserver of a
j type;

s; - isanumber of serversof j type;

s -isanumber of idling servers of aj type;

P, - is aprobability that customer is being served by aj type server;
PS.J_ - isaprobability that j type server isidle;
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acam P, -iscost associated with time that customers spend in the system;

=1 m =0



a C; & s, p, -isacost associated with idling of servers;
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A C; A (s, - s))P, -isacost associated with usage of aservicing system.
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In addition to the criterion, A.L. Lifshitc and E.A. Maltc in theirs book gavethe
following explanation:
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é m Pm - isan average number of customers of type that are in the system;
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5 s'j p. -isanaverage number of idling servers of typej;
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5 (s; - s'j )PSj - is an average numbers of working servers of typej;
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