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A0 NPOBJIEMHA MOJEJTIOBAHHSI TA ONTUMI3AILIIL
HEHAJIMHOI MEPEXXTI MACOBOT'O OBCJIYI'OBYBAHHA

K IIPOBJIEME MOJEJMPOBAHMSI 1 OIITUMHA3ATINH
HEHAJEXHBIX CETEM MACCOBOI'O OBCJIYKUBAHUA

ON A PROBLEM OF MODELING AND OPTIMIZATION
OF UNRELIABLE QUEUEING NETWORK
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B pobomi onucano pesynomamu oocnidxcenus npobdiemu mooeno-
6aHHA Ma onmumizayii HeHaoiHoi mepedici uepeysanns. Haeedena mamema-
MUYHA MoOeb AOCOIIOMHO HAOTIHOL cucmemu YNPasiiHHA 080MICHUMU HECKIH -
YeHHUMU Kanaiamu. B pe3yibmami GUKOHAHHO2O O00CHIOJNCEHHS (DOopMAni3o-
8aHa ma cghopmoeara nPUOPpUMemHna 3a0a4a ONMuUMi3ayii.

Knrouoei cnosa: nenadiiina mepeosica uepe, MOOEIOBAHHA MA ONMUMI-
3ayis, mepessca Jowcekcona, OyHKYia po3nooiny HHummeeo2o nepiooy.

B pabome onucanvl pe3ynbmamol uccied08anus npodiemvl MOOeIup o-
6AHUSA U ONMUMU3AYUY HEHAOeHCHOU cemu Oedxcypcmeo. [Ipusedena mamema-
muyeckas mMooenb aOCONOMHO HAOENHCHOU CUCTeMbl YRPABLEHUs 08YXMeC -
HbIMU OECKOHeYHbIMU KaHnanamu. B pesynomame 6binoniHeHuss uccie0o8anus:
@opmanuzosana u cghopmuposana npuopumemnas 3a0aia ONMUMU3AYUU.

Kntouesvie cnosa: menaoesicnas cemv ouepeoeil, MOOeIUposaHue u
onmumusayus, cemov Jicekcona, @YHKYyus pacnpeoeneHus AICUSHEeHHO20
nepuooa.

The results of research a problem of modeling and optimization of
unreliable queuing network are described in this state. An absolutely reliable
two-phase infinite channels queuing system is performed as an mathematical
model. The corresponding optimization problem is formalized in conclusion.

Keywords: unreliable queuing network, modeling and optimization,
Jacksonian network, life-period distribution function.

Introduction. While considering the problem of computer or data
communication networks’ design the restricted reliability of some network’s
elements must be taken into account.

In spite of very important role of this factor in projecting of high-
performance networks it did almost not enlighten in the special literature [1; 2].
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Goal of the work. To solve this problem we represent the real comput-
er communication network as a Jacksonian queueing network [1; 2]. It is as-
sumed that the failures of the network as a whole may occur.

Any failure provokes the simultaneous interruption of service (data
processing) at all nodes and stopping of arrival of new information messages
(or customers) from the outside.

Basis of material. The process of life-periods and repair-periods
changing for the network is described by an alternating renewal process and
after repair completion the service and arrival processes are resumed.

It is assumed also that at moment of a failure appearance, with the
probability @ no one message (customer) leaves the network and with the
additional probability all of the messages being at this moment in the network
are lost.

Let the life-period distribution function (d.f.) be exponential with
parameter a and repair-period d.f. is denoted B(t).
Let us denote

p(K,--Ky, ) = p(K).k =0, (1)

where kn is number of messages at the nth node of network, the stationary
state-probabilities of unreliable queueing network described above (N is num-
ber of nodes).

It is shown that probabilistic distribution (1) may be expressed through
the corresponding state-probabilities ((K;t) of the absolutely reliable Jack-
sonian network (in the transient case) by the relation

[1+a(l-w)r]p(k) =a(l- a))oj?e_ all-o)t

0

q(k;t)dt> @

where probabilities q(lz;t) are calculated under initial conditions

q(k;0) =5, 3)
0, k1 4.t kN
(5Ok is the Kronecker delta);

e = T~ B(u))du <oo.
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Using the relation (2), for open queueing network with infinite number
of channels at each node and for closed queueing network without waiting of
service beginning the stationary distribution (1) may be found in the closed
form.

For example, for absolutely reliable two-phase infinite channels queue-
ing system, from the results of works [1; 3], it follows that (under conditions

(3))

k, k
k, =0k, =0

17772 (4)
—ut — ot
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where A is rate of the Poisson input flow of messages at the first phase, 1/ y

and 1/ H, are the mean processing times of messages at the first and second

phases correspondingly.
Therefore, from (2), (4) we find

o0

k, k
1412 _
- Pl ko) T =

—a(l- ) [OFQ(xl, x, e 3= Nany L+ at- )],
0

In the general case, for finding of probabilities (1) the simple recurrent
algorithm may be applied [4].

Conclusions. A special particular case @ =1 is closely studied. In this
case some optimization problems are formulated and solved under supposition
that u, =W,/ f,, where W, is the processing rate at the nth node, £, is the
mean ‘length’ of a message.

For example, the corresponding optimization problem may be formu-
lated by the following way: to find out the rates of information processing Wy
of all nodes with the aim to minimize the mean square of deviation of time-in-
nets of arbitrary message from the given value under some constraints [5].
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