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NMPUAHATTA YNPABJIIHCbKUX PIWUEHDb Y
KOPMOPATUBHUX CUCTEMAX

T.M. I'opsioBa
Hayionanvnuii ynieepcumem xapuoux mexmonozit

Y cmammi pozensoaromecs mexauizmu, wo oarome 3mocy 0y0yeamu eHyuKi
JOOUHO-MAWUHHI ApOYedypU RIOMPUMKU NPULHAMMA DilieHb, 3aCmocy8amu 8
npoyeci GopmysanHs piuieHb Heghopmanizoeani mooeni gaxkmopis. Xapaxmep-
HUMU 0CODIUBOCMAMU KOPHOPAMUBHUX CUCMEM € HAAGHICMb npiopumem)y Apu
NPUtiHAMMI piulenb Midc OKpeMumu niocucmemamu, wo 6xo00ams 00 CKIA0Y
KopnopamugHoi cucmemu 32i0H0 3 ixHim diana3zonom eionosioanvhocmi. Po36’s-
30K 3a0ay camOynpaeninHsi @ KOXCHIU 13 niocucmem opmye napamempu 3a0ay
KoopouHayii. Bpaxoeyiomvbcs K 10KANbHI 308HIUHI 30YPEeHHS, MAaK i GHYMPIUIHI,
wo Oiromv Ha cucmemy I 3a1exncams 6i0 y3aeaibHeHol inpopmayii 6i0 niocucmem
HUdICUUX pieHie. BeedeHHs yux oomedicenb nepesooums 3a0ayy HOULYKY 0ONyCcmu-
MUX piuleHb KOPpROpamueHoi cucmemu 00 Kiacy 3a0ay cucmemuoi onmumizayii i
dae 3moey 8paxosysamiu 00MedceHHs pizHo20 6udy. /s nobdyoosu mexauiamis
ynpasninis  gopmyemvcs  gyukyionan F(A, x) i Oekitbka O0NOMIdNCHUX
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¢yuxyionanie g, i = 1, ..., I, o 3a006016HA10Mb 61ACMUBOCMI (PDYHKYIOHYBAHHS
cucmemu.

Knrouogi cnosa: kopnopamugui cucmemu, niocucmema, CAmMoynpasiHts, KOOPOUHAYIAL.

Introduction. The current status of complex organizational structures mana-
gement, which includes enterprise systems, requires new methodological and
planning technologies and management.

There are various means of distributing the corporate system into components,
leading to different types of organizational structures that are allocated to the
functional, regional, production and other characteristics [1; 2].

The term “corporate system” refers to any organization of production or
administrative direction. It consists of a set of interacting components; each of
them in turn can have a personal part, and function as a single entity [2; 3]. This
definition of the corporate system is formed due to the need to decentralize the
decision-making processes of all complex problems which are solved by
organization to meet the terms of their physical implementation based on the
minimization of information processed. In other words, each individual component
of the corporate system takes the decisions of individual tasks within the solution
of common problems for the corporate system as a whole. In addition, the elements
of the corporate system are related and interact with other corporate systems that
are external to it as informative and functional.

Purpose of the Article. This paper considers the mechanisms allowing to build
flexible distributed human-machine procedures of decision support. Emphasis is on
making the process of forming solutions for the informal models of factors that are
not formally considered. The mechanisms inherent in the possibility of adapting the
model of the corporate system are considered.

Materials and Methods. Characteristic features of the enterprise systems involve
the priority in deciding between different subsystems that are the part of corporate
system in accordance with their responsibilities range [4; 5]. Also the subsystems of
one level share the same priorities in choosing solutions in relation to each other and
each subsystem; all subsystems except the first level solve two problems: self-
performance through their functional activity and task coordination of subordinated
subsystems of lower level with its local optimality criteria.

Connection of subsystems of lower level to higher level subsystems and their
interrelation shall be effected by the generalized information about the status of these
subsystems, and connection of subsystems of upper level with the subsystems of
lower level subordinated to the higher level ones by means of administrative actions,
which come from the top-level subsystems. Connection between the subsystems of
one level is done directly by output variables that affect their functioning.

Models of coordination problems in each of the subsystems, except for of
subsystems of the first level, are constructed according to the summary information
about the behavior of the entire set of subordinated to them subsystems at lower levels.

Solving problems of self-governance in each of the subsystems generates the
parameters of coordination tasks. Also the subsystems of lower levels between the
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two neighboring phases of coordination problem solving in subsystem of upper
level that controls these subsystems have the right to take independent decisions
based on management actions derived from the top level.

Each subsystem is affected by local external and internal disturbances that are
associated with the change of the generalized information from lower levels.

When describing the corporate system, the following is taken into account [3—S5]:

- Restrictions that describe “external structure” of the corporate system (products
which are manufactured; resources which are consumed, expected profit).

They are needed in order not to overstate the limits of resources (e.g., money,
currency) to produce the required quantities without overstocking and deficit and
have the form

M~

B <

1

1ai"ix‘f <D, (1)

~.
Il

where i, i =1, ..., I, — limitation indexes (1);
- Restrictions that describe the “internal structure” of the corporate system (the
relationship of the price of labor, energy, materials and resources)

v, <(a,, A=y /B, Ax-y) <y, (2)

where 7 =1, ... , R— index of type limit (2);
- Restrictions which are imposed on the specific characteristics of the corporate
system

4;€0;, 3)
wherej = 1,...,J— index of components of the vector of variables x, 4,,j =1, ..., J,
column vector of transmissivity matrix 4,
A= (ai’j)i[,’JJ:I ,

- Constraints that describe the technological limitations on the range of the
variables of the system:

xeQ. 4)
Introduction of these restrictions converts problem of finding feasible solutions
of the corporate system to the class system optimization problems and takes into
account environmental constraints and the selection of promising technologies. The
system (1)>—(4) cannot be solved fully by automated methods. The process of
permissible decisions making affects people, professionals, decision makers (DM).
They are in the process of using formalized understanding of the task and the
subject area, heuristic techniques and methods. This could result in the solutions
acceptable under constraints but meaningless from a content point of view. In
addition, different groups of equations (1)—(2) can be operated by a variety of
professionals who do not have other limitations of (1)—(2).
Thus, we have a set of local operators D, s = 1, ..., S, s forming the groups of
equations (1) and (2) heuristic means and methods. This leads to the necessity of
developing the procedures of distributed decision support system (1)—(4) by a
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series-parallel formation of s-s local tasks that meet the requirements which are
demanded in practical procedures for decision support.

The main tasks include the iteration procedure with the possibility of gradual
correction of input data and solutions. That causes a problem of the construction of
mechanisms linking decisions s-s local problems in the serial-parallel formation of
acceptable solutions of (1)—(4).

We consider the problem of building such relationships, which allow the
restructuring of the corporate system (1)—(4), changes in system settings (B, a;;,
D, , Q;, Q) in shaping acceptable solution. Changes in the structure decomposition

of the corporate system in the formation of acceptable solutions caused by the
necessity of discharge the most important and critical at the current time of
formation of acceptable solutions group constraints (1) and (2).

To construct the sought binding mechanisms, we introduce the functionality F'
(4, x) disagreement system (1)—(4) and a number of support functionalities F,
8iri=1,...,1, g, satisfy the following attributes [2]:

Attribute 1.
F(Ax)min{F(Ax - b,y(x) - @\5 eB,jeI), where I = {y‘z <y< 7} .
Attribute 2.
g(E (b)) S Fy(0) + F,(1).

Attribute 3.
- o= L o) L 0
g, (F, (Eéz b)) S[gél gb,l(b )-
Attribute 4.
~ P
g, (F ()< Zlby,p(vp)-
p=
Attribute 5.

a) g,,(0)=0, gb’,(tb(l)) — strictly monotonically increasing on ¢, t€R

+9
smooth function for all nonzero vectors b’ (from the first class).
6) g,,(0=0, g, (ty,) — strictly monotonically increasing on 7, teR

s
equal function (by v, # 0).

Let us consider the mechanisms allowing to build flexible distributed human-
machine procedures of decision support. Emphasis is on conducting the process of
forming solutions informal models of factors that are not formally considered.

Mechanisms are inherent in the possibility of adapting the model of the
corporate system.

General view of the procedure. General k-th step.

System (1)—(4) S is divided into subsystems consisting of i’s, groups of
equations ie [, (1), r’s groups of equations r € R, , (2) and restrictions (3)—(4).

Simultaneously, the matrix A4 is broken into S—i, 5=1,.., S'k — and, groups of
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columns jgik . With every s-th local subsystem consisting of I’s i e [, equations
(1)r’s, re R, equations (2) operates a DMP specialist. With every —§ -group of
J’s, jed s+ columns also runs a DMP specialist.

1. DMP specialists working with ¢ s-local subtasks as tips available options,

satisfying (3)—(4) automatically generated x'*-""*

s-making tasks.
2. DMP specialists working with S groups of the columns of 4 matrix, as a hint
offered options 4""™P_jeJ. . (3).

3. As an automatically generated hint A" x5 __ 3 pew version of

approximate solution of (1)—(4), for which the functional F disagreement better
than 4 — the matrix A®, x'*) and vector x variables after k-th step.
4. DMP-specialists working with s local tasks or provide hint unchanged or

autonomously form their variants x* "% that satisfy (3)—(4) s solution of local
problems.

5. DMP-specialists working with s columns groups of Matrix A accept the hints
unchanged or generate their own options which satisty (3) J, J€ J; ;, of columns

§,evrist ,k .
Aﬁs evrist )’ j er_’k‘

6. Automatically formed by specialists “a weighted average” of local problems
heuristic solutions A%+ @78) @78 that satisfy (3)—(4).

7.1F A% @) xk-a78) in the terms of the convergence better than A®), x*) then
A%are) xkarg) should be taken over. Go to (k + 1) — the first step.

8. If A%-@r8) x(k-a7¢) in the terms of the convergence worse than A%, x®
then following formulas should be used:
D) i) (g (ki

A‘§k+l) Z(Agk,hint) x;k,hint) (l_t*)_i_A‘(jk,avrg) x;k,avrg) Y.
/(xfik,hint)(l_t*)+x;k,hint) t*);
kocorr.s) _ (k. hint.s) (l—t*) 4 (o evistes) g
A;k,corr,i) ZA;k,hintJ) (l—t*) +A‘§_k,evrist,s‘) i

where ¢~ — is a task solution (5)—(7):

t — max, S))
0<t<1, (6)
F(A(1),x(t)) < F(4Y,x9) - 8®), (7)

Subject to:
80 < F(AD W) 4k hin) (ke hino y
and definitions
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X(t) — x(k,hint) (1 —f) + x(k,avrg) ¢
Ai(l) — (Ag_k,hint) xg_k,hint) (1 —f) + A;k,avrg) x;k,avrg) t)/xj (Z)
Correction should be performed A%y @re)

Correction result A% @78 x* @78 s taken as 4%, x**D and then goes to
step (k+ 1).

Conclusions

We consider mechanisms that allow to build flexible distributed man-machine
procedures for the support of decision making. The emphasis is made on entering
into the process of making informal models of factors that formally are not
counted. The opportunities to adapt the model of the corporate system are laid
down in the mechanisms.
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NMPUHATUE YNPABJIEHYECKMUX PELLUEHUA B
KOPMOPATUBHUX CUCTEMAX

T.M. I'opsioBa
Hayuonanvuuii ynueepcumem nuuyeulx mexHoaocuti

B cmamve paccmampusaiomcs mexanusmvl, NO380JAIOUWUE CMPOUMb 2UOKUE
pacnpeoeiiennbie Yen08eKO-MaAuUHHble NPoYedypbl NOOOEPIHCKU RPUHSAMUS peule-
HUll, HPUMEHsMb 6 npoyecce @OOPMUPOBAHUsST peuleHUull HehopMaruz08anHvle
Moldenu ¢hakmopos. XapaxmepHviMy 0COOEHHOCMAMU KOPHOPAMUBHBIX CUCTEM
AGNAEMCS HATUYUE NPUOPUMEMA NPU NPUHAMUU DeuleHUll Melicoy OmoerbHbIMU
noocucmemamu, Komopvie 6X005m 6 COCMmA8 KOPHOPAMUBHOU CUCeMbl 8
coomeemcmeuy ¢ ux OuanazoHom omeemcmeeHnocmu. Pewenue 3adau camo-
YIPAGNeHUsL 8 KAXNCOOU U3 noocucmem opmupyem napamempvl 3a0a4 KoOpou-
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Hayuu. Yuumvieaomest Kak 10KAAbHbIE GHEUHUE B03MYWEHUS, MAK U 6HYIMPEHHUE,
delicmayiowjue Ha HNOOCUCMEMbl U CEA3AHHbIE C UBMEHEHUeM 0000WeHHOU
ungopmayuu om noocucmem HU3WUX YpoeHel. Beedenue smux ozpanuvenuil
nepesooum 3a0ayy HOUCKA OONYCIUMbBIX PEUeHUll KOPRopamueHoU CUCeMbl 8
KACC 3a0ay CUCTHEMHOU ONMUMUAYUY U HO360JISIeN YHUMbLEAMb 02PAHUYEHUS.
pasHoeo suoda. s nocmpoenust MExaHusmos Ynpasierus oopmupyemcsi pyHKyuo-
Han F(A, x) u pso ecnomocamenvuvix Qynkyuonanros g;, i=I, ..., I, yooeremeso-
PAIOWUX CBOUCMBAM (DYHKYUOHUPOBAHUSL CUCEMBL.

Kniouesvie cnosa: xopnopamusHvie cucmemvl, NOOCUCMEMA, CAMOYRPABIEHUE,
KOOPOUHAYUSL.
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