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TEMPORAL PROCESSES ALIGNMENT METHOD FOR COMPLICATED SYSTEMS

The presented work researches a possibility to compose temporal processes to reduce complicated system operation expenditures. It is established, that
temporal processes are classified into three categories in view of their influence on a system’s functional state. They are single (1), repeating (2) and
cyclic (3). It is also established, that presence of large number of temporal processes within a system requires an individual approach to their control.
Temporal processes alignment method is developed consisting of six fundamental provisions: 1) with none additional restrictions the attraction point
falls within the time interval of either of temporal processes; 2) temporal processes’ shifting does not involve additional expenditures if it does not
generate extra temporal process within the time interval under review; 3) with increased system’s stoppage costs the attraction points tend to areas of the
system’s forced stoppage and increase noticeably their attracting features; 4) attraction area is determined by an area where all the not repeating temporal
processes are located; 5) in the course of alignment of temporal processes involving reduction of the number of system’s stoppages there is always a
limit expenditures value justifying such an alignment; 6) alignment of temporal processes running within relative attraction zone may be implemented
providing meeting the conditions. These provisions construe a basis to take a decision about possibility and feasibility of their alignment. It is identified,
that one of essential parameters of the processes’ alignment is a choice of a proper time for their alignment. An algorithm is offered based on the
developed method enabling to implement temporal processes alignment procedure depending on data processing systems’ resources to reduce
substantially chance of error in adopting a decision in complicated systems’ management.
Keywords: Temporal Processes, Complicated System, Lifecycle, Costs, Optimization, Recovery, Forecast, Time Span.

B. I. YUMIIIHP

METOJ OB’€EAHAHHA THMYACOBHX ITPOLECIB B CKJIAJJHUX CUCTEMAX

JlocTimKeHO MOYKITUBICTD 00'€IHAHHS THMYACOBUX IMPOILECIB 3 METOIO 3HIKCHHsI BUTPAT Ha (DYHKI[IOHYBAaHHS CKJIA[HOI cHcTeMH. BceranoBieHo, mio
TUMYAcoBi IIPOLECH BiNIOBIHO O3HAKY IX BIUIMBY Ha (QYHKIIOHAJBHUH CTaH CHCTEMH JIUIATHCS HA TPH KJIACH: MOOAMWHOKI, IOBTOPIOBAHI 1 IUKIIIYHI.
Po3po6iieHo MeTon 00'eIHAHHS THMYACOBHX MPOLIECIB, KU BKIOYAE B ceOe IIiCTh OCHOBHHX MOJIOXKEHD: 1) MPH BIACYTHOCTI A0OIaTKOBUX OOMEXKEHB
TOYKA TSHKIHHS 00OB'SI3KOBO 30ira€Thesl 3 YaCOM OJHOTO 3 THMYACOBHX MPOILECiB; 2) 3MIIIECHHS YaCOBHX MPOLECIB HE TATHE 32 COOOK MOJATKOBHX
BUTPAT, SIKIIO JKOJCH 13 HUX HE TATHE 3a COOOI0 IOSBY A0JATKOBOTO THMYACOBOTO IPOLECY B Me)KaX MPOTHO30BAHOTO THMYACOBOTO Bifpi3ka; 3) mpu
30iIbLICHH] BUTPAT HA 3yMUHKY CHCTEMHU TOUKH TSOKIHHS IPArHyTh B 00JACTi BUMYIICHOI 3yTHHKH CHCTEMH 1 TIOMITHO 301IBIIYIOTH CBOT MPUTATYBAIbHI
BJIACTUBOCTI; 4) 001acTh TKIHHS OOYMOBIIOETBCS OONIACTIO, B SIKifl 3HAXOMSITHCS BCi HEMOBTOPIOBAJIbHI THMYACOBI MPOIECH; 5) mpu 00'emHaHHI
THMYaCOBUX MPOLECIB, B pa3i, KOJIX Le CIPUYMHMIO 32 COOO0 3MEHIICHHS KiJIbKOCTI 3yIMHHOK CHCTEMH, 3aBXXIH Oy/e iCHyBaTH Mexa BHTPAT, IPU
SIKOMY TaKe HO€AHaHHs Oy/e BUMpPaBAaHo; 6) 00'€AHAHHS THMYAaCOBHX MPOLECIB, SIKi 3HAXOIITHCSA B 00IACTI BiJHOCHOTO TSKIHHS, MOXKHA 3iHCHHTH
TITBKH TIPYA JOTPUMAHHI yMOB. Ha OCHOBI LMX MOJIOKEHb MPUHMAETHCS PILICHHS PO MOMKIIMBICTb 1 JOLLIBHICTH 00'€ IHAHHSI THMUYACOBHX Tporeci. Ha
OCHOBI PO3pPOOJICHOTO METOY 3alIPOIIOHOBAHO AIITOPHUTM, KUK J03BOJIE 32 JOIIOMOT'0I0 iHGOPMALIHHIX CHCTEM pealli3yBaTH IPoLeRypy 00'eIHaHHI
TUMYACOBHUX MPOLECIB, 3 METOIO CYTTEBOTO 3HIKECHHS HMOBIPHOCTI IOMUJIKH MIPU MPHAHATTI PillleHb B YIPABIiHHI CKJIATHUMU CHCTEMAMH.
Kuro4oBi c10Ba: THMYAcOBI IpoLecH, CKIIaJHA CHCTEMa, JKUTTEBHI IIMKJI, BATPATH, OITHMI3allisl, BiJTHOBJICHHS, IPOTHO3, YACOBUH BiJPi30K.

B. H. YUMIITUP

METOJ OBbEJUHEHUA BPEMEHHBIX ITPOHECCOB B CJIOXKHBIX CUCTEMAX

VccenenoBaHa BO3MOXKHOCTh OOBEIWHEHHs BPEMEHHBIX IPOLECCOB C IIENBI0O CHIDKCHUS 3aTpaT Ha (YHKIMOHHPOBAHUE CIIOXKHOI CHCTEMBL
VYcTaHOBIICHO, YTO BpPEMEHHBIE IPOLECCH! B COOTBETCTBHM C WX BIHMSHHEM Ha (DYHKIMOHAJIBHOE COCTOSIHHE CHCTEMBI NEJSTCS Ha TPH Kiacca:
OJMHOYHbIE, MOBTOPAIONIHECS M HuKIMdeckue. OmpeneneHo, YTO HaIHYMe OOJBIIOr0 KOJIMYECTBa BPEMEHHBIX MPOIECCOB B CHCTeMe Tpelyer
OTZAENBHOTO MOAX0/a K UX yIpasieHuto. PazpaboTan MeTo 00beAMHEHNs BPEMEHHBIX IIPOIIECCOB, BKIIIOYAIONIHH B ce0s IeCTh OCHOBHBIX ITOJIOKEHHIA:
1) mpu OTCYTCTBUH JONOJIHHTENBHBIX OrPaHUYCHUH TOYKA MPUTSDKEHHS 0053aTeIbHO COBIAJAeT C BpeMEHEM OJHOTO U3 BPEMEHHBIX NPOIECCOB; 2)
CMeIleHHe BpeMEHHBIX IIPOLIECCOB He BiIeUeT 3a cO00M JOMONHUTENbHbIX 3aTPAaT, €CIU He OAUH U3 HUX He BIeUeT 3a co00i! MOosBIeHHE JOIOIHUTEILHOTO
BPEMEHHOT'0 Ipolecca B Ipefenax IPOrHO3HpyeMOro BpeMEHHOTO OTpe3Ka; 3) IpH yBEIUYEHUH 3aTPaT Ha OCTAHOBKY CHCTEMbI TOUKH MPUTSHKCHHS
cTpeMsTcs B OOJIACTH BBIHYXKJICHHOH OCTAQHOBKM CHCTEMBI M 3aMETHO YBEJIMUYHMBAIOT CBOU IPHUTATHBAIOIINE CBOWCTBA; 4) 00IACTh HPHTIKECHUS
00ycaBIuBaeTCst 00JIaCThIO, B KOTOPOH HAXOATCS BCE HEMOBTOPSIEMbIE BPEMEHHBIE IIPOLIECCHL; 5) MPU 00be ANHEHNH BPEMEHHBIX IIPOLIECCOB, B CIIyJae,
KOT/la 3TO TIOBJIEKJIO 3a CO00H yMeHbIIeHHEe KONHYEeCTBA OCTAHOBOK CHCTEMBI, Bceria OyleT CylIecTBOBATh NpelelNl 3aTpar, IPH KOTOPOM TaKoe
COBMEIIeHHE OyJeT ONpaBIaHHO; 6) 00bEIMHEHHE BPEMEHHBIX IPOLECCOB, KOTOPBIE HAXOMITCSA B OOJACTH OTHOCHTENHHOIO IPHTSDKEHHS, MOXHO
OCYIIECTBUTb TOJbKO INpU coOmomeHuH yciaoBui. Ha ocHOBe 3THX TMONOXKEHHMI NPHHHMAETCSl PEelIeHHe O BO3MOXHOCTH H II€IecO00pa3sHOCTH
00BEeIMHEHNUS BPEMEHHBIX HPOIECCOB. YCTaHOBIECHO, YTO OJHHUM H3 OCHOBHBIX IapaMETPOB OOBEAMHEHHS HPOIECCOB SBISIETCS BHIOOP BpeMeHU
oObeuHeHNs . Ha ocHOBe pa3paOOTaHHOTO METOAa NMPEIOKEH AITOPUTM, ITO3BOJLIOMIMH C IOMOIIBI0 MH(MOPMALIMOHHON CHCTEMBI peaan30BaTh
poueaypy 00beANHEHHUS] BPEMEHHBIX IIPOLECCOB, C LEIbI0 CyIIeCTBEHHOIO CHIDKEHUS BEPOSTHOCTH OMIMOKY IPH MIPUHATHHU PEIICHUH B YIPaBICHUN
CIIOXKHBIMU CHCTEMAaMH.

KiroueBbie ¢10Ba: BpeMEHHBIE IIPOLIECCHI, CII0KHAS CUCTEMA, )KM3HEHHBIHN LIMKJI, 3aTPAThl, ONTUMM3ALIMS, BOCCTAHOBJIEHHUE, IIPOTHO3, BPEMEHHOH
OTPE30K.

Introduction. Development of newer technologies in
data processing enables to invent newer methods of
objectives’ optimization in complicated systems’ lifecycle.
Optimum temporal processes alignment in complicated
systems construes one of such objectives.

A complicated system includes multiple temporal
processes throughout its lifecycle and may take two
opposite states in relation to them being standard state and
out of standard state. The known state encompasses total
number of states, in which a system fulfils its functions, as
intended. The out of standard state, on the contrary, features

© V. I. Chimshir, 2020

Bicnux Hayionanvno2o mexuiunozo yHieepcumemy « XI11».

Cepis: Cmpameziune ynpasninus, ynpaeiinus nopmeensmu, npoepamamu ma npoexmanmu. 2020. Ne 2 3



ISSN 2311-4738 (print), ISSN 2413-3000 (online)

such a state in which the system is unable to function
properly, totally or partially, as it may be intended.

This research encompasses a review of temporal
processes purposed to return a system from out of standard
state into its standard state.

As a rule, when complicated systems are explored, a
problem rises consisting in an uncertainty of a number of
its states. Uncertainty term describes a system’s state
relatively to ideal conditions of its functioning. Research
carried on by Ye. A. Kuzmin [1] systematizes uncertainty
aspects referring to complicated systems in which a key
part is played by data component.

Therefore uncertainty measure plays a key part in a
system’s states simulation results.

The objective of research consists in saving costs for
complicated systems’ functioning restoration applying
temporal processes alignment technique.

Research tasks are, as follows,

1. To classify temporal processes referring to their
influence upon a system’s functional state and restoration
expenditures of the latter.

2. To identify parameters
processes’ alignment.

3. To develop method for temporal processes’
alignment.

4. To develop an algorithm for temporal processes’
alignment.

affecting temporal

Publications review. Temporal processes reviewed
by a number of authors are represented with a sequence of
events planned at a certain level of a system’s management
and described by a number of parameters, such as
structuredness, duration, velocity. Insufficiently controlled
temporal processes may generate newer processes, which
may demand a separate management in future.

Depending on emergence in a system’s lifecycle, the
temporal processes may be classified into three categories:
single, repeating and cyclic.

Single processes are normally performed once within
a system’s lifecycle. They are well-structured, may have
various duration, and, as practice shows, run at a medium
velocity.

Repeating temporal processes don’t feature a rigid
regularity. They depend of environment in which the
system operates. They run at a high velocity.

Cyclic temporal processes feature a cyclic nature of
running, are rather well-structured, their velocity varies
from low to medium.

Great quantity of temporal processes running within a
system may demand an individual approach to their
management [2]. Processes alignment represents one of
such approaches. Alignment approach is very complicated
and requires taking into consideration multiple quantities of
parameters. Choice of time for alignment is one of essential
parameters.

Generally, following considerations are taken into
account when choosing time for processes alignment [3]:
firstly, these processes are scheduled, i.e. the process
should be started after a certain delay independently of a
system’s state in a preceding period of time; secondly, in
case of change in a system’s condition affecting its

performance or failure to perform certain functions yet
being still operable, i.e. capable to function; and, thirdly,
when the system is in inoperable state, i.e. when sudden
failure of the system’s functions occurred, preventing the
system’s operation.

Formalization of the problem in question supposes, in
general, description of all the essential factors affecting the
achievement of desirable system’s state and their
interaction, taking into account restricting conditions and
process alignment quality criterion [4].

Thus, the purpose of the optimization problem of both
theoretical and practical nature consists in choosing «the
best» (permissible or optimum) configuration of multiple
alternatives to achieve a certain solution [5].

Neither of enlisted reasons reflects economic aspect
as an optimum choice of time to run a temporal process.
Placing temporal processes in a certain sequence in time
rather substantial cost-saving effect may be achieved in
running the system [6].

A great variety of problems is associated with
complicated system’s operation with each of them solved
separately does not always provide an optimum solution in
total. For example, methodology developed by Donald V.
Steward [7], are efficient at the processes planning stage
but actually unacceptable at further stages of complicated
systems’ lifecycle.

Work [8] illustrated another side of the process in
question. Time forecasting of temporal processes’ start
plays an important part in the matter of their efficient
alignment. This work represents an efficient technique of
temporal processes’ forecasting.

Social effect is another aspect capable to emerge
within complicated systems’ lifecycle. This effect may
indirectly influence a time of staring of either of temporal
processes. Work [9] represents a technique enabling to
evaluate social effect quantitatively and to forecast its
effect on temporal processes within a system.

Method of choosing a technical system described in
work [10] represents a great scientific interest. It is a
technical system as a complicated system that affects time
forecast of temporal processes location.

Certain particular cases require paying attention to
complicated system behavior. If the system features a
nonlinear behavior and includes casual processes a unique
methodology described in [12] may appear to be applicable,
to the author’s opinion.

Scientific work [13] deals with analysis and
development of a special class of complicated management
systems. In the case in question it may be helpful in
complicated systems’ identification and fuzzy simulation.

The research showed that problem of optimum
technical object repair works placement in time remains
still unsolved.

Work [11] offers a solution technique for this type of
problems known as “magnets method”. In view of high
degree of theoretical component its practical component
improvement may be recommended.

Temporal processes composition method. The
problem, as below is offered to be reviewed. Supposing,
there is a certain complicated system. It consists of
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components. Each of them is represented by a group of
parameters. One of fundamental system’s characteristics is
a necessity for it to perform a number of functions, which,
in its turn, leads to alterations in functional state of the
system in general depending on changes in state of each of
its components. Actually, each of the system’s functions is
assigned with a system’s component. In this view, the
system’s component restoration implicitly means system’s
functional state restoration. The functional state means a
measure of the system’s capability to perform its intended
functions.

Normal system’s functioning requires each its
element functional state to exceed permissible minimum.
Once a system’s component state dropped to restricting
limit, depending on component’s type, appropriate
measures should be taken, which involve certain
expenditures, and, on the other side, determine the
possibility of further system’s performance. Since it is
supposed, that system’s performance is required and
determined by a certain efficiency index (relative income
value for a certain time unit), whereas, change in limiting
system’s component state towards greater side (this process
may be called restoration) requires putting the system out
of operation, involving decrease of the index, it may be
supposed, that there exists a way to arrange temporal
processes of the system’s functions restoration where the
restoration expenditures will be minimal with maximum
efficiency of the system’s functioning.

Referring to the above a problem may be stated and
optimized applying temporal processes alignment
techniques.

Suppose, there is a system, which is described with
parameters, as outlined below,

T — Functioning period being under review;

n — System’s components number;

t, — ith component service time (i=1, 2,..., n);

nr — System stoppages total number within the T
interval;

g, — i component value (i=1, 2,..., n);

gr. — ith element’s restoration cost (i = 1, 2,..., n);

Z _ relative losses from the system’s stoppage due to
either of components running to restricting state, or due to
other causes;

d _ relative income from system’s operation per a
certain time unit.

Placing certain restrictions to improve apparency and
accessibility of essential provisions will not affect
forthcoming summarization. Suppose, that system
components’ number, individual component’s service time
until achieving a restricting state, total number of the
system’s stoppages, cost of a particular component and
costs of its restoration are constant values for entire service
time. So, the system consisting of three components may
take a following view (fig. 1).

Core value identification mechanism. Core value
definition is only associated with stable conditions of
sociotechnical systems. In this view, it is supposed that
system’s initial and final conditions are identical at the

moment of the system’s condition fixation. However,
processes, which transfer the system from one condition
into another, and, consequently, intermediate conditions
may be other than stable.

Suppose, a core value of sociotechnical system is
represented by a condition function. Increment of such
function in any process occurring in the system in enclosed
environment is equal to a sum of effects produced upon the
system by means of resources causing transition from an
initial condition to a final condition.

Possibility to apply such a condition function bases on
a provision, that effect produced upon a system in enclosed
environment depends only on initial and final conditions of
the system and does not depend on a manner, in which the
transition occurs. In other words, once it is possible to
imagine a system’s condition after wrapping its parameters
number to two (K, and K,), the transition from conditions

S, S,,., S,,, tothe S, condition, if ever possible, will
be uniquely determinable (fig.1).

.
R |
L

-

() - ComponentNo. 1
A — ComponentNe. 2
O- ComponentNo. 3

Fig. 1. Lifecycle scheme for a system’s three components

System’s state graph represented in fig. 1 is built in
coordinates with Q-axis representing the system’s value
and t-axis — service time. The curve illustrates changes in
the system’s value depending on temporal processes aimed
to restore the system’s functionality. Each restoration is
accompanied with expenditures, from the one side, and
with increase of the system’s value, from another side.

Suppose, that the system’s performance is subject to
following rules and restrictions,

1) Placement of essential components starts from
zero-point (0);

2) Distance between adjacent elements within the
same i group may be less or equal to t,, but greater than
0;

3) Time characteristic is determined by discreet
behavior, which means one action performed per time unit;

4) Duration of restoration process for an individual
component is expressed in time units, whatever might be
conditions of its performance.

Optimization consists in minimizing costs of the
system’s functions restoration and improvement of
efficiency index as a result of temporal processes
composition.

Factor affecting the demand for finding a solution is
represented with relative cost of the system’s stoppage to
relative effect of the system’s performance per time unit.
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For convenience it is called optimum solution demand
factor:

z
k ==,

with z — relative costs of the system’s stoppage;

d — System’s relative efficiency.

Obviously, if relative system’s stoppage costs tend to
zero with constant relative efficiency temporal processes
don’t require alignment and search for optimum solution is
unnecessary. Opposite judgment makes sense as well — the
more are relative expenditures the higher is the demand for
applying optimization.

Two cases determining the direction of solution
search are reviewed below.

1. Temporal processes lie in close proximity to each
other and their alignment does not involve further necessity
in additional costs to restore system’s functionality. These
temporal processes are aligned towards those located closer
in time. Such an alignment zone may be called absolute
attraction zone.

2. Temporal processes lie in close proximity to each
other. However, their alignment requires additional costs.
Their alignment will depend on a number of factors and
conditions which should be reviewed more thoroughly.
Such an alignment area may be called relative attraction
zone.

Identification of conditions where temporal processes
running within relative attraction zone are aligned is the key

to solve the problem applying temporal processes
alignment technique.
Essential provisions of temporal processes

alignment technique for complicated systems.

1. With none additional restrictions the attraction
point falls within the time interval of either of temporal
processes.

In cases when the commencement time of a temporal
process is not essential and with d = const, the attraction
point shifting relatively to temporal process always
involves extra expenditures amounting to the cost of
unused resource of restorable system’s function
(figs. 2 & 3).

2. Temporal processes’ shifting does not involve
additional expenditures if it does not generate extra
temporal process within the time interval under review
(figs. 3& 7).

Fig. 2. Attraction point is located within either of temporal
processes

O - Temporal process point;
@ - Attraction point.

Fig. 3. Attraction point is shifted from either of temporal
processes

O — Temporal process point;
@ - Attraction point.

Attraction Zone

Fig. 4. Scheme of temporal processes alignment caused by
restoration of Component 2

(O Component 1;
A Component 2;
0 Component 3.

3. With increased system’s stoppage costs the
attraction points tend to areas of the system’s forced
stoppage and increase noticeably their attracting features.

4. Attraction area is determined by an area where all
the not repeating temporal processes are located.

5. In the course of alignment of temporal processes
involving reduction of the number of system’s stoppages
there is always a limit expenditures value justifying such an
alignment (fig. 5).

Q!’Bﬂ poral
A

¥
:
i
:
i
:
i
i
i
i
&

»
>

Q system’s stoppage

Fig. 5. Relation between costs of temporal process launching and
system’s stoppage costs

— — — minimum temporal processes;
—— — maximum resources used.

6. Alignment of temporal processes running within
relative attraction zone may be implemented providing only
meeting the conditions, as follows,

- the temporal process is not rigidly located and may
be subject to composition;
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- if the composition involves additional costs but does
not lead to emergency of extra temporal process with
additional expenditures don’t, at least, exceed the system’s
stoppage costs

z2>>q,, @)

with qu — value of temporal processes occurred as a

result of composition.

- if the alignment demands additional costs to launch
temporal processes causing an additional system’s
stoppage, but includes one or more adjacent temporal
processes, not being a local attraction point. A local
attraction point is defined as a point keeping within its zone
processes, neither of which may be aligned subject to valid
restrictions.

If the alignment demands additional costs and is
associated with generation of additional temporal
processes, the alignment may be done provided the
following condition is met (3), fig. 6.

The above provisions indicate that the precision of
results obtained by means of applying this technique
directly depends on forecast precision for such

components, as: the system’s relative income d(t) within

the reviewed period; system’s stoppage costs ﬁ;

\_
=
b

temporal processes implementation costs ¢ .

Q
d

PR !

Fig. 6. Temporal processes alignment scheme

Ad =d(t)-d(t)-d(t,), Az=z(t)+2(t)-z(,),

Ad—Az >0 ,

with d(t) — system’s income within ti period, in which
temporal process will be arranged;

m — system’s income within t, -period of
launching newborn temporal process;

d(t;) — system’s income within t;, within which
temporal process is intended to cease;

2(t), z(t,), z(t,) —  temporal
implementation costs within each of the periods.

process

In view of the above an algorithm may be processed
for temporal processes alignment optimization applying

minimum implementation costs as a criterion of
optimization:

1) The system components should be specified each
being in charge of a particular system’s function;

2) The first temporal process should be marked from
the starting point of reviewed period along the time axis as
an attraction point marking the time given as P, (R, in

general form);

3) Identify alignment area restricted by an interval,
within which temporal processes P, through P, +tdon’t
repeat;

4) Forthcoming temporal processes specified at stage
1 are reviewed. Should neither new expenditures occur in
the course of temporal processes alignment, it means that
they had been located in absolute attraction zone and may
be aligned without additional clauses. Step 4 may be
repeated, otherwise, Step 5 should be applied;

5) If the alignment process involves additional
expenditures or generation of new temporal processes, the
feasibility of such alignment should be rechecked subject
to the sixth provision of proposed technique. Once
satisfactory solution is obtained for inequation (3),
temporal processes should be transferred to the attraction
point and step 4 performed again, otherwise step 6 should
be taken;

6) Temporal processes mismatching term (3) become
the next attraction point P, +1;

7) If there are any temporal processes after newly
assigned pole, Step 3, otherwise the algorithm is completed.

Returning to the system with lifecycle represented in
fig. 1. The «Temporal processes composition method»
produces results, as follows,

1) Component 1 with time t, becomes a pole P,.
Component 2 is located in absolute attraction zone and
tends to pole P,. Component 3 is located in relative

attraction zone and therefore its alignment is under
question. Supposing that all the components meet
conditions imposed in the sixth provision, Component 3
may be also aligned to the P, pole. The result is represented
in fig. 7);

2) Choosing the second pole Component 1 is taken
again with repair time 2t, . Components 2 and 3 are located

within absolute attraction zone and tend to the P, pole;

Choosing the third pole subject to certain chance the
choice again stops on Component 1 with term of repair 3t,.

This pole does not attract components since from P, to the
end of reviewed period no repairs are scheduled (fig. 7).

| [ | [ 1 M [1 1 |
! 1 [A] T 4] @) \ ™
T

Fig. 7. Temporal processes’ alignment technique demonstration
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Results review. Thus the research resulted into
conclusions, as below

1. Temporal processes have been classified referring
to their influence upon a system’s functional state. Three
types for processes’ classification are proposed, single,
repeating and cyclic. They are described as well as their
displayed characteristics.

2. Parameters are identified affecting the alignment of
temporal processes including inter alia, income and
expenditures in time, temporal process implementation
cost, system’s functions restoration costs.

3. Temporal processes alignment method including
three essential provisions is developed. These provisions
form a basis to make a decision of possibility and feasibility
of temporal processes alignment.

4. Temporal processes alignment algorithm is
developed enabling to identify possibility and feasibility of
temporal processes alignment on a step by step basis.

Conclusions. The research shows that the temporal
processes alignment problem is challenging and has no
common solution in essence. Such a situation provokes to
start a search in optimizing and summarizing a number of
separate problems.

The obtained results enable to implement the temporal
process alignment procedure applying the data processing
system aids, which may reduce considerably errors in the
course of making decision in running complicated systems.
Further research may be directed towards the method’s
modification to encompass greater quantity of solvable
optimization problems.
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