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The article is devoted to a problem connected to development of mathematical models of planning and distribution
of resources of a network with variable parameters. The method for the decision of considered mathematical models is

developed.

Let’s consider program system in which objects
at each level are on the one hand managing directors
in relation to operated objects of the given level and
objects of a control system of the bottom levels, and
at the same time, are operated in relation to objects
of a control system of highest levels. In such prog-
ram system management of computing resources
represents process which includes such components
as reception of the necessary information about a
condition of the subordinated objects of mana-
gement, processing and the analysis of the initial
information, decision-making, finishing of the
decision and the necessary information to objects of
management.

At construction of such program systems it is
the necessary to solve a problem of planning and
distribution of available hardware, program and other
resources. Hardware resources understand as proces-
sors, various kinds of memory, the device of input-
output, channels, etc., and as program resources —
operational systems, compilers, packages of applied
programs, etc.

The important requirement to developed model
is the necessity of the description of cyclic process
of functioning of the control system characterized

by functional parameters. Thus these parameters pay
~ off in view of dynamics of available computing
resources of program system. Parameters of the
processes occurring in program system are variables.

For the set of the modeled situations arising in
program system, corresponding cycles of manage-
ment are developed. Cycles of management are de-
fined from a condition of qualitative performance
of the fullest volume of operation which are repre-
sented by the list of operation with the instruction
for each of them of sets previous and sets following
it operation.

For the decision of a problem of planning of
resources in program systems it is possible to use
mathematical models of network structure, repre-
senting all set of the operation, carried out in system,
in the form of the focused network.

Let the network is set by a complex of operation,
and technological communications between these
operations.

It is required to execute all complex of operation
of a network for directive time 7. We shall use
terminology [1-3] and to lean on the results received
in works [4-8].

The mathematical model of a problem has a
following appearance.

dx (1)

"it =u(t), iel={1,2,.n}

x.(0)=0, iel={1,2,.n}

x([)=1,iel={,2,.n}
Edﬁ(t) ui(t)st(t), jet={L 2 ... m
h()<u()<H(1), iel={12,.n}
ui(t)=0 if HVEI;', xv(t)<1
ul.(t)>0 if 0<xi(t)<1
Where, xl.(t) — value of a point of operation 7;

ui(t) — value of intensity of this operation; initial
value of a point of operation i it is accepted equal to
zero; operation i is considered executed if its point

has reached value of unit; d i (¢) — intensity of an
expenditure of a resource of a kind j at perfor-

mance of operation i with individual intensity;
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V .(r)~ intensity of receipt of resources of a kind j;
J={l, 2, .., m} — set of kinds of resources;
I={l, 2, ..., n} — set of operation; hi () — the
bottom value of intensity of operation i; Hi (t) -

the top value of intensity of operation i; I;' — set of

operation directly previous operation i; Ii— — set of

operation directly following operation i.

Let the ordered sequence R is set technological,
according to which operation of a network start to
use resources. We consider, that operations do not
suppose interruption. The problem consists in per-
formance of a complex of operation of a network
for directive time T, and also definitions of times of
the beginning, the termination and intensities
performance of all of operation.

Let’s consider algorithm of the decision of a
considered problem.

Dt:=0.

2) In S ordered. according to their position in R,
all operations of a network here is located, technolo-
gically ready for performance at the prescnt time.

3) It is checked S. If S is empty, we pass to
item 10. _ _

4) From S the next operation gets out. Ali active

operations i € G return borrowed or at present to
time resources.

5) Intensity of operation is calculated:
U ()= z; @ if zl.(t) > hi 3]

ui(t)zo if zl.(t)<hl.(t)

"4

!
(Vj )/ dij (t)}}

z (1) =min{ H.(¢),min
1 i jed;

If the condition ui(l e hi (¢) is satisfied, it means

that operation i can be carried out. Corresponding
operation in file S is marked with a special label.
The label specifies the belonging to the of operation
of set G. We pass to item 8.

If performance of operation cannot be continued,
it means that there was a critical site and it should
be eliminated.

6) If 7— the moment of occurrence of a critical
site. Corresponding operation is marked with a
special attribute.

Are calculated:

0 : 0
=min{’.
! T {1}’
x* = x(t).
7) Since the moment ¢° the decision for a com-

plex of operation of a network down to the moment
t/ is under construction:

tf=max t.f :
ieS {l}

Thus on performance of the marked operation i
additional restriction is imposed:

£2%.
i
If on an interval [£°,#] the new critical sites are
not revealed, they are calculated:

Ay
" = mingi;
iElS {ll }’

x*=x("),
t? =",

Also we pass to item 8. If on an interval [t°,¢’ ]
there were critical sites we pass to item 6.
8) It is calculated:
dunlt) ,

@m:%m-yl
tl.f =(-x,O)u0)+1.

if all operations from S are already chosen, we
pass to item 9, otherwise on item 4.
9) They are calculated:
t'= min{r.f }
ieG \ 1

xi(t')=xl.(t)+ul.(t)(t‘—t), ifieG
xl.(t')zxz.(r) ,ifigG

7 1 «— 7

I].(t = Vj(t) + ig/ dijui(t)’ jedJ

ri(t'):=ri(t)—1ie I; ,veW
All operations i € G\ W return all resource bor-

rowed by them. The moment of time #' is appointed
a present situation of decision-making. We pass to
item 2.

10) If received time of performance of a complex
of network operation is no more than directive time
then the decision of a problem is received. Other-
wise another technological the ordered sequence is
constructed and iterations proceed. It is possible to
interrupt iterative process after achievement of
comprehensible accuracy of the decision, either on

the timer, or after performance of the certain quantity
of iteration.
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Pe3siome

ITapameTpnepi akHbIMAJIbI TOPJIApFa KYHapJapabl Xoc-
napyay XeHe YJIECTipyAeri MaTeMaTUKaJIbIK MOIENbAEDPAi
Xacay GapbIChIHIaFbl MPOGJIEMaTbIK MaCEIeNiep WeLliIreH.
MareMaTHKaJIbIK MOJEJIbAEP/i IISIIETIH SIC XacaFaH.

Pesrome

Crarbs nocssmeHa npobneme, CBiI3aHHOM ¢ pa3paboTkon
MaTeMaTHYeCKUX MOJENe MIAHUPOBAHHUA M PaCIpeNelCHus
PECYpCOB CETH C NMEPEeMEHHBIMM NMapameTpamu. Paspabotan
METOA ISl PEIIeHHs] PacCCMATPUBAEMbIX MATEMATHYECKHUX MO-
Jenen.
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