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The article proposes the structure of decision-making support system (DMSS) for management of the production logistics of industrial enterprise, which will
increase efficiency of production system (by reducing time for decision-making which are based on the information about actual stocks, planned downtime and
losses), and will determine the cost of failed managerial decisions in order to eliminate the possibility of recurrence in the future. The main aspects of functioning
of the proposed DMSS are illustrated on the example of the process of converter production of steel at a metallurgical plant, describing each of the units pre-
sented in the structure of the system. The author proposes a decision-making mechanism, based on close interaction between the modeling module, knowledge
base, and databases, using which one can generate recommendations concerning the movement of one or another unit, which participates in the process of
converter production of steel. On the basis of her own experience of developing the alike systems, the author proposes a group data processing, suggesting use
of a personal interface for each category of users, which will attract the main participants in the production process to decision-making, collective formulation
of new ideas. It is specified that improvement of efficiency of functioning of economic objects is possible, first of all, by means of a competent application and

further perfection of information systems.
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Modckpebiko O. C. Po3pobKka cmpykmypu cucmemu nidmpumku
npuliHAMMA piweHs 3 ynpaeniHHA 8UpobHUYOIO S102iCMUKOIO
npomucnogozo nidnpuemcmea

Y cmammi 3arponoHo8aHo cmpykmypy cucmemu midmpumku npuliHammsa
piweHs (CMMP) 3 ynpaeniHHA 8Upo6HUYOI 102ICMUKOI0 MPOMUCT0B020 Mi0-
MPUEMCMBA, AKA HAOACMb 3Mo2y MIOBUWUMU eeKmuBHICMb (DYHKYiOHY-
80HHA BUPOOHUYOI cucmemu (3a805IKU CKOPOYEHHIO Yacy 0na npuliHaAmms
pieHb, 30CHOBAHUX HA iHGopMayii Mpo hakmuyHi 3anacu, naaHosi npo-
cmoi ma empamu), a MAKOX BU3HAYUMU YiHY MOMUAKU YNpaemiHCbKux
pilueHb 3 MeMOolo BUK/IOYEHHSA MOXAUBOCM i nosmopeHHs 8 malibymHeo-
my. poinlocmpoeaHo 0CHOBHI acnekmu (hyHKUiOHy8aHHA 3aNpPONoHO8a-
Hoi CI1MP Ha npuknadi npoyecy KoHeepmepHo20 8upobHUYMSa cmani Ha
00HoMy 3 MemanypeiliHux 3a800i8, HasedeHo 00KNAOHUL ONuUC KOXHO20 3
npedcmasseHux y cmpykmypi cucmemu 610Ky, 3ampONOHOBAHO MEXAHi3M
npuliHAmma piweHs, AKul 6asyembca Ha micHili 83aemodii mix: modynem
MO0Oento8aHHS, 6a30k0 3HaHL, 6a3amu OGHUX, HA OCHOBI AKOI (hopmyrome-
A pekomeHOayii 3 nepemiujeHHA Mo2o Yu iHWo20 azpe2amy, 3a0isHo20 y
npoueci KoHBepMepPHo20 8UPOBHUUMSa cmani. [pyHmytyucs Ha 00csidi
PO3pobKU MO0ibHUX cucmeMm, aemopoM 3anponoHOBAHO 2pynosy 06pobKy
OaHuxX, AKa nepedba4yae BUKOPUCMAHHSA MepCoOHaNbHO20 iHMepdelicy 0na
KoMHoI Kamezopii Kopucmysauie, wo 0acme MOMIUBICMb 3a1y4UMU OCHO-
BHUX Y4YaCHUKI8 8UPOBHU4Y020 npoyecy 00 MPUliHAMMA piieHb, Koaekmue-
HO20 hopMyAt08aHHA HosuX ideli. HazonoweHo, wio miosuleHHs egpekmue-
HOCMI (hyHKUiOHYBAHHS eKOHOMIYHUX 06'€Kmie MoxIueo, Hacamnepeo, 3a
00MoM02010 2paMOMH020 3GCMOCY8AHHA MA 100A1bWO20 800CKOHANEHHA
€KOHOMIYHUX iHghopmayiliHux cucmem.
Kntouosi cnosa: cucmema nidmpumku npuliHAMMA piteHys, MOOEe0BAHHS,
6030 3HaHb, BUPOBHUYA N102iCMUKA, NPOMUCA08e MIONPUEMCMEO.
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Y/IK 330.46:004.94
JEL: 190
Modckpebko A. C. Pazpabomka cmpykmypbl cucmemol nod0epiKu
npuHAMusA peweHuli no ynpasneHuto npou3sodcmeeHHoli no2ucmukoli
npombiwneHHo20 npednpusmus

B cmameoe npednoxeHa cmpykmypa cucmembl MoOOEPMHKU NPUHAMUSA pe-
weruti (CMIP) no ynpaeneHuto npou3godcmeeHHol 02ucmukoli mpomeiw-
/IeHHO20 MpednpusMus, Komopas dacm 803MOXHOCMb M08bICUMb 3hchek-
MUBHOCMb hyHKUUOHUPOBAHUA MPpou3sodcmeeHHol cucmemsl (3a cyem co-
KpawjeHus epemeHu 0715 PUHAMUS peweHutl, 0CHOBaHHbIX HA UHOPMAyUU
0 (hakmu4ecKux 3amacax, naaHoBbIX MPOCMOAX U MOMEPAX), a MaKde onpe-
0enume yeHy owUbKU ynpasneHyeckux peweHull ¢ Yeablo UCKNKYeHUA 803-
MOMHOCMU eé nosmopeHus 8 bydyuwem. fpounnocmpuposaHsl 0CHOBHbIE
acrekmel (pyHKYUOHUposaHus npednoxcerHol CIIMP Ha npumepe npoyecca
KOHB8EpMepPHO20 MPpou3800CMBa cmasu Ha OOHOM U3 MemasnsTypau4eckux 3a-
80008, npusedeHbl ONUCAHUA KaXA020 U3 MPedcmasneHHbIX 8 CmpyKkmype
cucmembl 6110Ka. [TpednoxeH MexaHu3m npUHAMUSA peweHull, 0CHO8aHHbIl
Ha mecHom e3aumodelicmeuu mexdy modysnem MoOenuposaHus, 6asoli 3Ha-
Huli, 6a3amu OaHHbIX, HI OCHOBE KOMOP020 (hOPMUPYIOMCS PeKOMeHOayUU
110 nepemMeweHuo Moo Uu UHO20 depe2ama, 3a0elicmeosaHH020 8 IPoYec-
ce KoHeepmepHo20 npou3eodcmea cmanu. OCHOBLIBAACH HA Ofbime Pa3pa-
6omKu nodobHbIX cucmem, a8Mopom npedsIoxeHa 2pynnosas obpabomka
OaHHbIX, Komopas npedycMampugaem Ucroab308aHUE MePCOHANbHO20 UH-
mepaelica 0n5 Kaxdoli Kamezopuu nonv3osamesnel, YMo M0380AUM Mpu-
8/1e4b OCHOBHbIX YMACMHUKO8 MPOU3B0OCMBEHHO20 MPOYUECCA K MPUHAMUIO
peuweHull, KonaekmMugHOMY hoPMyAUPOBAHUI HOBbIX Udeli. OmmeyeHo, Ymo
nosbiweHuUe IGheKmUsHOCMU YHKYUOHUPOBAHUS SKOHOMUYECKUX 00beK-
MO8 B03MOMHO, NPexcde 8ce20, C MOMOWbID 2pPAMOMHO20 MPUMeHEeHUs U
danbHeliwe20 cO8EPWEHCMBOBAHUA UHOPMAYUOHHBIX CUCMEM.
Kntouesele cnoea: cucmema noddepxcku npuHAmMuUs pewerud, modenu-
posaHue, 6a3a 3HAHUL, MPOU3BOOCMBEHHAA N02UCMUKQA, MPOMbIWEHHOE
npednpusmue.
Puc.: 3. ®opmyn: 1. buba.: 15.
Modckpebko AnekcaHop Cepeeeguy — KaHOUOAM 3KOHOMUYECKUX HOYK,
cmapwuli npenodasamesns Kachedpsl IKoHomMu4ecKol KubepHemuku, Hayu-
OHabHbIL a8uayuUoHHbIL yHusepcumem (mpocn. KocmoHaema Komaposa, 1,
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terized by increased competition, Ukraine’s integra-

tion into the global economic space, severance of sta-
ble economic ties and creation of new production chains,
special importance acquires the development of new and
improvement of existing instruments of enterprise man-
agement, in particular the system for production man-
agement of industrial enterprises.

For industrial enterprises, the main attribute of
which is flexibility and efficiency of the production man-
agement system, it is very important to remain competi-
tive in the rapidly changing operating conditions. There-
fore, special attention to the development and improve-
ment of the information systems for support of decision-
making in the management of a production system, in
particular its logistical component, intended to reduce
the self-cost of production, is an expedient necessity and
a priority task for each industrial enterprise.

Problems of development and improvement of
decision-making support systems are covered in the
work of domestic and foreign scholars, e. g.: R. Accor-
si, R. Manzini, FE. Maranesi [1], V. V. Glushchevskyy [2],
O. S. Hrynenko [3], E. O. Danylov [4], S. A. Daudov [5],
G. Yu. Koblyanska [7], V. M. Kravchenko [8], O. L. Lary-
chev [9], R. A. Rudenskyy [10], V. M. Tymokhyn [12],
Yu. H. Lysenko [14], and others.

But despite the considerable volume of publica-
tions, it should be noted that the issues related to the
development of decision-making support systems for
management of the processes of production logistics of
industrial enterprise, which would increase efficiency of
operation of the system of production management as a
whole, have not been worked out sufficiently.

The article is aimed at developing the structure
of decision-making support system for management of
production logistics of industrial enterprise, which will
improve the quality of the decisions made and efficiency
of the production system as a whole.

The dynamism of environment, increase in the
amount of information that has to be processed, the
complexity of tasks to be solved, due to the need to take
account of the large number of interrelated factors that
arise in the conditions of uncertainty and risk, stipulate
the need to develop and implement systems that would
improve the quality and timeliness of the decisions made.
The class of such instruments include the decision-mak-
ing support systems (DMSS).

In order to determine the characteristics and com-
ponents of DMSS, we suggest several definitions.

DMSS are interactive automated systems that help
the decision-making person to use data and models to
solve poorly structured problems [10].

A DMSS is a system that provides users with access
to data and/or models so that their decision-making can
be bettered [6].

A DMSS is a system that is managed by one or more
decision makers (DMP), which provides assistance in the

In the modern conditions of doing business, charac-
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actionable decision-making by providing an organized
set of instruments that can help to structure decision-
making situations and to improve the overall efficiency of
the decisions made [11].

A DMSS is an appropriate software product that
displays the economic knowledge of a professional, his/
her skills and experience, and is used to provide a user
with an advice-solution [13].

Thus, the DMSS itself are not designed to develop
a solution, but helping a manager to use them correctly
in different situations, especially when it is not possible
or desirable to apply an automatic system for decision-
making. These systems not only help to decision-making,
but are useful to understand a particular situation.

The DMSS allows to increase the efficiency of man-
agers of different levels, but is not a substitute for them.
The main goal of the DMSS is establishing interaction be-
tween person and system during decision-making, rather
than automatizing the decision-making process.

t present, and in the near future, improving the
efficiency and quality of enterprise management
can be achieved only through the use and further
improvement of economic information systems that will
provide for ensuring improvement of quality and efficien-
cy of operational flexibility of managerial decisions [8; 10].
Almost all types of the DMSS are characterized by a
clear structure, which includes three main elements [13]:
+ user interface subsystem;
+ database management
knowledge bases;
+ model base management subsystem.

Important are the consumer properties of the
DMSS, which are mainly estimated by the following pa-
rameters [11]:

+ quality of recommendations and decisions;

+ correctness of the method of considerations
used;
interface quality (usability of the expert system);
system efficiency;
payback period;
speed of the system. It is especially important
in the operation of the economic system in real
time;
possibility to work in a computer network;
acceptability of the system to the user.

Thus, the decision-making support systems are de-
signed to improve the efficiency of the decisions made,
especially with regard to management of the production
management system of industrial enterprise, in particu-
lar its logistical component.

The Fig. 1 presents the structure of the decision
support system for management of production logis-
tics of industrial enterprise, the main function aspects
of which are provided by the example of the process of
converter production of steel at a metallurgical plant.
Therefore, it should be noted that the important factor

subsystem (DBMS),

+4+++

++
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that impacts the performance of the system of converter
production of steel, is that the logistical component of
the process (Fig. 2), accomplished by the run-in cranes, is
carried out in manual mode by a shift master of the con-
verter department, which relies on heuristic approaches
and combinatorial algorithms not allowing to estimate ef-
ficiency of one’s actions on the management of logistics
of the process.

The block of data input allows to specify different
characteristics of the process of converter production of

steel (continuous steel casting). For example, setting and
adding new tasks to the system, changing the availability of
units or specifying the coordinates of their new location.

The block of modeling is directly responsible for
modeling the process of continuous casting of steel, that
is, with the help of imitation produces computational
procedures.

The block of forming the multitude of variants
through the exchange of information with modules of
the block of modeling, databases and knowledge bases

: Module of knowledge :
: base :
| |
r—-————————— —): :(— ——————
| | Knowledge base || '
I | | :
: | | |
| | | |
! _boooooooooooh ) A .
| | H | |
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| | I S ©
| | | =
i | 1 v Lo | | & g
| | |
_____________ . | I w
|
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| |
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: of variants | input
|
oo ——/== ! A
x X i X
v 1 | \
Interface
x 5 5
v Y Y
DMP

Fig. 1. Structure of the decision-making support system for management of production logistics of industrial enterprise

Source: developed by the author, based on [15].
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forms a set of different alternatives, which belong to the
management of logistics operations, and passes them to
the block of the paired comparison.

The block of selecting the decision-making tasks
allows a decision-making person to select one of the pos-
sible sets of tasks. The system also provides the possibil-
ity of adding new tasks.

The block of formation of the system of indicators.
The system requests the database for the indicators that
are a kind of estimation of efficiency of the decisions
made. One of such indicators is the quantity of the fin-
ished product, i.e. steel in tons. There is a set of available
indicators so that each user can select the desired infor-
mation. These indicators are grouped by category and by
user profile. As categories are considered: consumption
of energy resources for each unit, production output of
steel, predicted values as to the quantity of produced
steel, and energy costs.

The block of the paired comparison of variants is
intended for the successive paired comparison of differ-
ent alternatives and saving of comparison results.

The block of analyzing the paired comparison al-
lows evaluating the advantage of some variants over
others on the part of DMP. It is also useful for detecting
errors in the available algorithms and finding more effi-
cient new algorithms. This block is useful for obtaining
the answer why the new algorithm will be the best of the
suggested ones according to certain parameters.

The block of reports generation. Generation of
reports is performed on the basis of saved data of each
activity of DMP. If the shift master, upon his/her own ex-
perience, taking into consideration an inaccessible infor-
mation system, etc., made a decision different from the
recommended, this will be recorded to a report that also
displays eventual deviations of the main indicators of the
process efficiency of the converter production of steel.
Thus, each decision receives a certain estimation.

The decisions made, succeeded in increasing the
efficiency indicators, are passed to the block of analyz-
ing the pair comparison which, by means of information
exchange with the modules of databases and modeling,
allows generating a report on the new efficient decisions
and to give recommendations for improving the existing
algorithms.

The module of databases contains the following
kinds of databases: tasks, statuses, temporary charac-
teristics. These databases directly exchange information
with the module of knowledge base, the modules of mod-
eling and decision-making.

The database of the objects’ statuses contains all
possible statuses of the converter department units. E. g,
for a crane: busy, free; for a ladle car: with bucket, without
bucket, bucket with metal, etc. A change of the object’s
status occurs by means of information exchange with the
automated dispatch control system (ADCS).

The database of temporary characteristics receives
the data of the time spent on the execution of each opera-
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tion of the process of converter production of steel taking
account of different grades of steel. It also stores opera-
tional data on the process of the continuous steel casting
through the exchange of information with the ADCS.

The database of tasks contains a set of operations
that were not performed in view of the unavailable re-
sources (units). It also stores the priorities for each back-
log operation and the time-out data, as well as data of
idle units.

he knowledge base is a set of rules that are com-

posed by using the service words IF, OR, AND,

THEN, OTHERWISE, to perform a specific ac-
tion at the time of the execution upon particular condi-
tion. In the knowledge base the system of productions or
rules has the following appearance:

IF & AND b OR ¢ THEN d AND ¢ AND f
OTHERWISE g AND J, (D)

where 4, b, ¢ — particular conditions, while d, e, f, g, 1 -
particular actions.

The example of grammatical rules in the model of
converter production of steel looks as follows:

IF <condition of the crane No. 6 = «free»> THEN
<recommended to transport the bucket from the ladle
car of the converter No. 1 to the ladle car LF No. 2>.

When a resource that is required to perform an op-
eration is freed, by exchanging information between the
modules, a recommendation is generated according to
the defined priority as to performing a particular action.

The Fig. 3 shows the mechanism of interaction of
the module of knowledge base with the modules of mod-
eling and databases where, with the help of information
exchange between the modules, the decision is generated
concerning the movement of one or another unit, which
participates in the process of converter production of
steel. The module of decision-making plays an important
role in determining which task with the same priorities
from the totality of tasks in the task base, provided that
the tasks with the same priorities are more than one,
must be performed first, which be the second, etc.

The decision-making mechanism for the status of
the ladle car of converter No. 1: «bucket with metal» is
presented in the Fig. 3.

For the status of the ladle car of the converter No. 1:
«bucket with metal», first of all is determined the status
of LF-2, through request to the database of the objects’
statuses, if the LF-2 has the status free, then the status of
the crane No. 6 is to be determined, if its status is free,
it is recommended transportation by the crane No. 6 of
the bucket with metal from the ladle car of the converter
No. 1 and the ladle car LF-2 with the change of the status
of the crane No. 6 to «busy» for the time of transporting
the bucket, the ladle car of the converter No. 1 changes
to free, that is, it goes into the status of «without bucket»,
the ladle car LF-2 is changed to busy. After completion
of transportation the status of the crane No. 6 is changed
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to «free», the data are transferred to the model of logis-
tic operations. In case the crane No. 6 is occupied, the
database of tasks is modified by adding the necessity of
carrying out measures on transportation of the bucket
with metal from the ladle car of the converter No. 1 to
the ladle car LF-2.

If the status of the LF No. 2 has the value of busy,
then the status of the sedimentation stand No. 2 is being
checked, in case the checked sedimentation stand is free,
the status of the crane No. 6 is to be determined. If the
crane is free, it is recommended to transport the bucket
with metal from the ladle car of the converter No. 1 to the
ladle car LF-2. In another case, the task of transporting
the bucket from the converter No. 1 to the LF No. 2 or to
the sedimentation stand is added to the database.

It should be noted that the totality of such mecha-
nisms for interaction of the module of knowledge base
with the modules of modeling and databases will allow,
with use of information exchange, to synthesize the most
efficient sequence of logistic operations in the process of
converter production of steel.

The author also assumes the possibility of group
data processing, allowing all members of the decision-
making group to work under equal conditions, have con-
stant access to all available information, and observe all
the changes that occur.

The group processing of data allows all team mem-
bers updating of the edited data, prompt suggestions as
to the decision-making, and collectively formulate new
ideas. At the same time, information that is not neces-
sary for other team members does not appear on their
screens.

CONCLUSIONS

Thus, the proposed decision-making support sys-
tem for management of the processes of production lo-
gistics of an industrial enterprise allows to develop the
most effective strategy of behavior of all participants in
the process of converter production of steel, including the
shift master, who directly manages all units, which will re-
duce time for decision-making based on the information
about actual stocks, planned downtime and losses, as well
as will ensure intensification of work of the staff engaged
in the production process, helping to determine the price
of error in managerial decisions in order to eliminate the
possibility of its recurrence in the future. |
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