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MWHWUCTAPCTBO OABPAHE PEMYBINNKE CPEUNJE
MEOWJA LIEHTAP ,O0BPAHA®

OvpekTop
Cmesuya C. KapanaHLmH, NyKOBHUK

YHUBEP3UTET OOBPAHE Y BEOIPAY

PekTop
Mpod. ap MnadeH BypyHa, reHepan-majop, ©http://orcid.org/0000-0002-3558-4312

HauernHuk oaceka 3a nagaBayky AenaTHOCT
[pazaHa Mapkosuh

YPEOHWK BOJHOTEXHUYKOI FMACHUKA
Mp Hebojwa Mahelua, NOTNYKOBHUK
e-mail: nebojsa.gacesa@mod.gov.rs, tel.: 011/3349-497, 064/80-80-118, ®http://orcid.org/0000-0003-3217-6513

YPEBVBAYKN OABOP
— reHepan-majop npod. ap BojaH 3pHuh, HauyenHuk Ynpase 3a oabpambeHe TexHonorvje Cektopa 3a maTepujarnHe pecypce
MuHuctapcTBa on6paHe Peny6nuke Cpbuje, npeacegHuk Ypehusaukor oabopa, “http://orcid.org/0000-0002-0961-993X,
— pou. ap faHko JoBaHoBwWh, reHepan-majop y NeH3unju, 3ameHuK npeaceaHnka ypehusaykor ogdopa,
— ap CresaH M. Bep6ep. The University of Auckland, Department of Electrical and Computer Engineering, Auckland, New Zealand,
http://orcid.org/0000-0002-2432-3088,
— Hay4Hu capagHuk ap O6paa Yabapkana, nykoBHUK y neHsuju, ©http://orcid.org/0000-0002-3949-8227,
— npodcp. Ap Bnagumup YepHos, Bnagumumpckuin rocyaapcTBeHHbIn yHuBepcuTeT, Bnagumup, Poccuiickas cdeaepauus (Via-
dimir State University, Vladimir, Russian federation), ©http://orcid.org/0000-0003-1830-2261,
— NyKOBHWK BaHp. npod. Ap MopaH Jukuh, npopekTop YHUBep3uTeTa onbpaxe, Beorpaa, ©http://orcid.org/0000-0002-0858-1415,
— npodh. Ap AnekcaHap [lopoxoB, XapbKOBCKUI HALMOHambHbI 3KOHOMUYECKUIA yHUBepeuTeT, Xapbkos, YkpauHa (Kharkiv
National University of Economics, Kharkiv, Ukraine), ®http://orcid.org/0000-0002-0737-8714,
— npod. Ap XKersko byposuh, EnektpoTtexHuykn dbakynteT YHusepauteTa y bBeorpagy, ©http://orcid.org/0000-0002-6076-442X,
— npodd. Ap Jleonua U. MpeunxuH, MUHCKUI rocyAapCTBEHHbIN BbICLIWIA @aBUaLMOHHbIN konneax, MuHck, Pecny6bnvka bena-
pycb; akagemuk Akagemuu ctpoutenbctea YkpauHbl (Minsk State Higher Aviation College, Minsk, Republic of Belarus;
academician of Academy of Construction of Ukraine), ©http://orcid.org/0000-0002-5358-9037,
— ap JoBaH Vcakosuh, BojHoTeXHUYKM UHCTUTYT, Beorpaa,
— npodp. Ap Cno6oaan Japamas, wed Katedpe 3a cucteme Haopyxamwa MalumHckor dpakynTteta YHusepauteta y beorpagy,
— npod. Ap Muogpar JeBTuh, reHepan-noTnykoBHUK Y NMEH3Wju,
— pou. Ap Bykuua M. Josarosuh, Trine University, Allen School of Eqaineering and Technology, Department of Engineering
Technology, Angola, Indiana, USA, ®http://orcid.org/0000-0002-8626-903X,
— npod. Ap Mupko KomatuHa, wed Kategpe 3a tepmomexannky MawumHckor dpakynteta YHuepauteta y beorpagy,
— Hay4Hu caBeTHUK Ap AHa KoctoB, VIHCTUTYT 3a pygapcteo u MeTanyprujy, bop, ©http://orcid.org/0000-0003-1893-7187,
— npod. Ap Mutap KoBay, reHepan-majop y neHsuju,
— npod. Ap BpaHko Kosayesvih, nekaH EnextpotexHuukor chakynteTa YHueepanteta v Beorpaay, @http://orcid.ora/0000-0001-9334-9639,
— ap Bacvnuje M. Manosuh, Combustion and CCS Centre, Cranfield University, Cranfield, UK, ©http:/orcid.org/0000-0002-8377-7717,
— npod. Ap Momumno MunuHosuh, KaTteapa 3a cucteme Haopyxata MalumHckor cpakynteta YHuBepsuteta y bBeorpagy,
http://orcid.org/0000-0002-5361-7544,
— npod. Ap Mpagummp B. MunosaHoBuh, penosHu ynaH Cpricke akagemuje Hayka U yMeTHOCTU, MaTemaTuyku UHCTUTYT
CAHY, Beorpapg, ©http://orcid.org/0000-0002-3255-8127,
— npod. Ap Mutap Hosakouh, pektop YHuBepauteta y MictouHom Capajey, Penybnuvka Cpncka, BocHa 1 XepuerosuHa,
— Hay4Hu caBeTHuk ap lMpeppar Metposuh, N3BpLUHM AMPEKTOp 3a Hay4HO-UCTPaXWBaYvKkM Dad U paanoKoMyHuKauuje WH-
CTUTYTa 3a TenekomyHwukauuje n enektpoHuky MPUTEN ALl, Beorpag, ©http://orcid.org/0000-0002-0455-7506,
— npocb. ap Cnaeko MokopHW, Brcoka Lukona 3a MHPopMaLIMoHe TeXHOMOr1je, padyHapcku An3ajH 1 caBpeMeHo nocriosakse, beorpap,
http://orcid.org/0000-0002-3173-597X,
— nykoBHUK foul. Ap CtesaH Papojunh, HauenHuk BojHoreorpadickor nHcTuTyTa, Beorpaa, ©http://orcid.org/0000-0001-7203-0637,
— nykoBHWK gou. Ap 3opaH Pajuh, aupektop BojHoTexHuukor nHcTuTyTa, Beorpaa,
— Hay4Hu caBeTHWK Ap AnekcaHaap Poauh, pykosoaunay LieHTpa 3a po6oTtuky NHctutyta ,Muxajno Mynux“, Beorpag,
http://orcid.org/0000-0002-5595-9724,
— npod. Ap CtaHko CtaHuh, pekTop YHueepanteta y bawoj Jlyumn, Penybnuka Cpncka, BocHa 1 XepuerosumHa,
— npod. ap JoHen Ctapery, Transilvania University of Brasov, Romania, ©http://orcid.org/0000-0001-5947-7557,
— HayyHu caBeTHuk ap Cpehko C. Ctonuh, RWTH Aachen University, Facultv for Georesourcen and Materials Engineering,
IME Process Metallurgy and Metal Recycling, Aachen, Deutschland, ©http://orcid.org/0000-0002-1752-5378,
— npod. ap Mupocnas TpajaHosuh, wed KaTegpe 3a npon3BogHO-MHGOPMALIMOHE TEXHOMOrnje 1 MeHalmMeHT MalumHckor
dakynteTa YHusepauteta y Huwy, ©http://orcid.org/0000-0002-3325-0933,
— reHepan-majop npod. Ap MnageH BypyHa, pektop YHuBepsuteTa oabpaHe y Beorpaay, ©http://orcid.ora/0000-0002-3558-4312,
— npodp. Ap Anekca 3ejak, PakynTeT TEXHUYKNX Hayka YHuBep3auTeTa y Hosom Cagy, ©http://orcid.org/0000-0001-5114-2867,
— NoTnNVkoBHWK Mp Heboilwa Mahelwwa. vpeaHuk BojHoTexHnykor rmacHuka, cekpetap Ypehusaukor onbopa,
http://orcid.org/0000-0003-3217-6513.
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MpeTnnara Ha LuTamnaHo nspakse: e-mail: pretplata@odbrana.mod.gov.rs; Ten.-cbax: 011/3241-009; Tekyhu pauyH: 840-312849-56
Pykonucu ce He spahajy

Yaconuc nsnasm TpomeceyHo

MpBu wWTamnaxu 6poj BojHomexHu4Ko2 enacHuka objasrbeH je 1. 1. 1953. roguHe

MpBo enekTpoHcko usfarwe BojHomexHu4koe anacHuka Ha IHTepHeTy objasrbeHo je 1. 1. 2011. roguHe

BojHomexHu4ku enacHuk je niueHumpaH kog EBSCO Publishing-a, Hajseher ceeTckor arperatopa yaconumca, nepyoavike 1 octanmx
13BOpa y NyHoM TekcTy. KomnneTaH TekcT BojHomexHu4Koe arnacHuKa AoctynaH je y 6asama nogataka EBSCO Publishing-a.
LLitamna: BojHa wramnapuja — Beorpag, Pecascka 406, e-mail: vojna.stamparija@mod.gov.rs



MWHWUCTEPCTBO OBOPOHbI PECMYBNVKN CEPBEUA
MEOWA LEHTP ,O0BPAHA"

OVNPEKTOP

CrteBuua C. KapanaHgpkvH, NONKOBHUK

YHUBEPCUTET OBOPOHbI B I'. BENMPALE

PEKTOP
npodpeccop A-p MnageH BypyHa, reHepan-mariop, ©@http://orcid.org/0000-0002-3558-4312

HauanbHuk YnpasneHus no genam napatenbcrsa:
[parana MapkoBu4

PEOAKTOP BOEHHO-TEXHUYECKOIO BECTHUKA
KaHaunpaT TexHnyeckmx Hayk Hebowa Mavelua, noanonkoBHUK
e-mail: nebojsa.gacesa@mod.gov.rs, Ten.: +381 11 3349 497, +381 64 80 80 118, ©@http://orcid.org/0000-0003-3217-6513
COBET PEJAKTOPOB
— leHepan mariop npodeccop A-p BosiH 3pHnY, HauanbHYK YnpaBrneHrst 0G0pOHUTENBbHBIX TEXHONOMI Npy [enapTameHTe MaTtepuarbHbIX
pecypcos MuHncTepcTea 060poHs! Pecnybnnkm Cepbus, npeacenatens Coseta pegaktopos, ©http://orcid.org/0000-0002-0961-993X,
— poueHT a-p [laHko VloBaHOBUY, OTCTaBHOW reHepan mMaviop, 3aMecTuTens npeaceaatens Coseta peaakTopos,
—[-b CreBan M. Bepbep. The University of Auckland, Department of Electrical and Computer Engineering, Auckland, New Zealand,
http://orcid.org/0000-0002-2432-3088,
— leHepan maiop npocbeccop A-p MnageH BypyHa, pexktop YHuBepcuteTa 0b6opoHbl B . Benmpage, @ http://orcid.org/0000-0002-3558-4312,
— Mpodbeccop a-p Jleonna MpeunxuH, MUHCKUI rocyAapCTBEHHbIN BbICLLIIA aBUALMOHHBIN Konnemk, MuHck, Pecnybnvka Benapyce,
http://orcid.org/0000-0002-5358-9037,
— MNpodpeccop a-p AnekcaHgp [JopoxoB, XapbKOBCKWIA HALMOHaMbHbIA 3KOHOMUYECKUI YHUBEPCUTET, XapbKoB, YKpauHa,
http://orcid.org/0000-0002-0737-8714,
— MonkoBHWK AoueHT a-p MopaH Ovkuy, npopekTop YHuBepcuteTa 060poHbl, . Benrpag, ©http://orcid.org/0000-0002-0858-1415,
— Mpodpeccop a-p XKenbko [ypoBud, AnekTpoTexHu4ecknin dakynbTeT benrpagckoro yHBepcuteTa,
http://orcid.org/0000-0002-6076-442X,
— Mpodbeccop A-p Muoapar EBTuY, oTcTaBHOW reHepan-mainop,
— MNpodbeccop a-p Anexca 3eiak, PakynbTeT TEXHUYECKUX Hayk YHuBepcvTeTa B r. Hosu Cap, ©http://orcid.org/0000-0001-5114-2867,
— Mpodeccop a-p NosaH NcakoBuy, BoeHHO-TeXHWUYECKW MHCTUTYT, Benrpaga,
— Mpodpeccop a-p CroGopaH Napamas, HauansHuk Kadbenpbl no BOeHHOMY MalLMHOCTPOeHUo MalLmHOCTporTeNbHOTO hakyrbTeTa
npv benrpaackom yH1BepcuTeTe,
— O-p Bykuua M. NosaHosuy, Trine Universitv. Allen School of Eaaineerina and Technology, Department of Engineering
Technology, Angola, Indiana, USA, ®http://orcid.org/0000-0002-8626-903X,
— MNpodpeccop a-p Mutap Koeau, oTcTaBHOW reHeparn-manop,
— Mpodpeccop a-p BpaHko KoBaueBuy, fekaH SnekTpoTexHudeckoro dhakyrnsteta benrpaackoro yHuBepeuteTa,
http://orcid.org/0000-0001-9334-9639,
— Mpodbeccop a-p Mupko KomatuHa, HavanbHuk Kadenpbl TepMomexaHukn MalumHocTpoutensHoro cakynbteta benrpag-
CKOro YHMBEPCUTETA,
— HayuHbin coBeTHUK A-p AHHa KocTtoB, MIHCTUTYT ropHoro aena v metannyprum, r. bop, ©http://orcid.ora/0000-0003-1893-7187,
— [-p Bacunuin M. Manosu4, Combustion and CCS Centre, Cranfield University, Cranfield, UK, ©http://orcid.org/0000-0002-8377-7717,
— lMpodpeccop A-p Momuuno MunuHoeud, MalmHocTpoutensHuin hakynsteT Benrpagckoro yHuBepcuteTa,
http://orcid.org/0000-0002-5361-7544,
— Mpodbeccop a-p MNpagumup B. MunosaHoBud, uneH CepGekort akagemmn Hayk, Benrpag, @http://orcid.org/0000-0002-3255-8127,
— Mpodeccop A-p Mutap HoeakoBwy, YHuBepcuteT B . BoctouHoro CapaeBo, Pecnybnvka Cepbckasi, BocHusi u lepLieroeuHa,
— HayuHbiii coBeTHuk a-p Mpeppar MNeTpoBuy, YnpaensioLwmii AMPEKTop Mo Bompocam uccrieaosatenbckux pabot UHctutyta
TenekoMMmyHwukaumin n anektpoHuku «IRITEL AD» r. Benrpag, ©http://orcid.org/0000-0002-0455-7506,
— Mpodeccop A-p Cnaeko MNokopHu, Konneax MHOOPMALUMOHHBIX TEXHOMOIMIM, KOMMBIOTEPHOTO AM3aliHa U COBPEMEHHOrO
6usHeca, benrpag, ©http://orcid.org/0000-0002-3173-597X,
— MonkoBHWK foueHT A-p CteBaH Panonuny, HavyanbHWK BoeHHo-reorpaduyeckoro MHCTUTYTa, r. benrpag, dakynsteTta npu
Benrpapckom yHusepcutete, ©http://orcid.org/0000-0001-7203-0637,
— MNonkoBHWK goueHT A-p 3opaH Painny, anpektop BoeHHo-TexHMYeckoro HCTUTYTa B . Benrpage,
— HayuHbIli coBeTHYIK A-p AnekcaHap Poawvd, pykoBoautens LieHTpa poGotoTexHuki HeTuTyTa umenn «Muxanno MynuHy» B 1. Benrpage,
http://orcid.org/0000-0002-5595-9724,
— Mpodeccop a-p Ctanko CtaHny, YHueepcuteT B r. bans-lyka, Pecny6nuka Cepbckas. BocHus n MepuerosuHa.
— Mpodpeccop a-p Vionen CrapeTty, TpaHcunbBaHUIACKWiA yHUBEpPCUTET B T. Bpaluos, PymbiHus, Ghttp://orcid.org/0000-0001-5947-7557,
— HayuHbiii coBeTHuk g-p Cpeyko C. Ctonny, RWTH Aachen University, Faculty for Georesourcen and Materials Engineering,
IME Process Metallurgy and Metal Recycling, Aachen, Deutschland, ©http://orcid.org/0000-0002-1752-5378,
— Mpodeccop a-p Mupocnae TpasiHoBwY, HauanbHUK Kadeapbl UT 1 meHemkmeHTa MawmHocTpouTensbHoro dakynsteTa B r. Huwe,
http://orcid.org/0000-0002-3325-0933,
— HayuHbi coBeTHuK a-p O6pag Yabapkana, oTctaBHoM nonkoBHUK, “http://orcid.org/0000-0002-3949-8227,
— Mpodeccop a-p Bnagumup YepHos, Bnagumupckuii rocyaapcTBeHHbI yHMBepcuTeT, Bnagummp, Poccuiickas dbepepaums,
http://orcid.org/0000-0003-1830-2261.
— lNoanonkoBHWK kaHAMAAT TexHUYeckux Havk Hebolwa Mavelwa, peaakrop BoeHHO-TeXHNYECKOro BECTHUKA, CeKpeTapb
Coserta pepaktopos, ©http://orcid.org/0000-0003-3217-6513.
Agnpec pepakumu: BOJHOTEXHUYKN MMACHWK, Bpahe Jyrosuha 19, Beorpaa
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e-mail: vojnotehnicki.glasnik@mod.gov.rs

Moanucka Ha nevyaTHyto Bepcuto xypHana: e-mail: pretplata@odbrana.mod.gov.rs;

Ten.-dakc: +381 11 3241 009; Ne pacuyeTHoro cyeTa: 840-312849-56

Cmambu, npucnaHHbie pedakyuu XypHana He eo3spaljalomcsi

JKypHana BbinyckaeTcsi exekBapTaribHO

MepBbIt HOMep BoeHHO-TexHUYeckoro BeCcTHMKa BbinyLleH 1.1.1953 roga.

MepBasi anekTpoHHas Bepcus XypHana pa3MelleHa Ha nHTepHeT ctpanuue 1.1.2011 ropa.

BoeHHO-TeXHUYECKMIN BECTHUK BKItoYeH B cnuctemy EBSCO — BcemupHasn akagemudeckas 6asa faHHbIX U CEPBUCOB.
MeyataeT: BojHa wramnapuja — Beorpag, Pecascka 406, e-mail: vojna.stamparija@mod.gov.rs
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Abstract:

The management of resources is one of the three most important
areas of management in defense, besides the information management
and the human resources management.

By defining the concepts of Information Systems, decision support
systems, expert systems, as well as their component parts, the
possibilities they offer and the way of their functioning, we have made an
attempt to present the Logistics Information System as an Expert System.
The growing importance and the need for fast, timely and continuous
logistic support of military units imposes the need for introducing a
computer automated system which will increase the work efficiency and
will save time to managers and decision makers at all levels of the
Command and Control in the Ministry of Defense of the Republic of
Macedonia. Having accurate information in appropriate time, especially
regarding the availability of material resources, is a prerequisite for
effectively managing logistic processes and for successfully performing
tasks by military units.

Key words: information systems, systems, resources, military, manager,
management of resources, logistics, information use, expert systems.
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Introduction

The management of modern business processes must constantly
find solutions to all turbulence in the working environment and pay
attention to developing one’s own strategy in the area of: operations,
automation, integration, information and utilization of resources.

Knowledge, information and achievements are an imperative of our
time and a major precondition for success in the work of any individual or
organization. Today, business entities are trying to communicate quickly
and accurately to send all the information to necessary users.

This kind of needs exists in every sphere of the human activity:
defense, science, technology, economics, arts, history, and more. The
opportunity is available for instant access to information and its rapid
exchange today, which is not a privilege of individuals or groups, but
generally is a common good for everyone.

The rapid development of technology of computer systems created
an opportunity of their participation in the transmission of information.
Applications for this purpose are being developed in various fields of life.
Modern scientific and technological development imposes a substantial
change in the manner of data collection, processing and presenting.

The first rudiments of automated flow of information were made in
the logistics system in the United States Army in terms of planning. The
complexity of planning logistic support in multiple phase operations of
modern armies overcomes the method of board and pen that was used
before. Modern planning procedures depend on the use of automated
programs to ensure their speed and to include all the details which have
to match the pace of the operation (Edwards, 2004).

For quality management decisions, we need quality knowledge which
is inherent to human experts. This knowledge can be included in the
software for supporting decision making. Software that integrates the
knowledge from experts is called a support system in decision-making
based on knowledge (Knowledge Based Decision Support System -
KBDSS) or an intelligent system for supporting decision-making (Intelligent
Decision Support System - IDSS). Support systems for decision making
based on knowledge can increase the capabilities for decision-making by
supplying a software tool that will directly support the decision.

One of the main features of the decision-making process is based
on information. Timely and accurate information is a key element and a
prerequisite in the process of decision-making and the management of
resources. Without the necessary information, data and parameters, it is
impossible to make a decision.

A system for decision support is one of the most modern tools used
in decision-making because it allows the integration of knowledge and
experience of the decision-maker with the database, which facilitates the
decision-making process.
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The most commonly used software tools for supporting decision-
making are expert systems. They are used in all areas of operation, in
defense management as well, especially in providing logistic support.
Logistics information management is a continuous process of: collecting,
processing, preserving, analysing and presenting information on the
course of the operation of the planned logistical support at all levels of
command and control.

Modern logistics systems and processes are almost unimaginable
without adequate information support. A huge amount of information
which has to be processed daily, the need for quality management of
resources and quick decision-making cannot be realized without work
environment based on information technology. It supports the decision-
making bodies and optimizes the management of logistic support.

The duty of all responsible authorities is to define precisely information
objects (vehicles, persons, units, etc.), their characteristics that will be
monitored and the form of reports which will be submitted to higher levels.
The Logistics Information System as an expert system is a computer-
supported system the goal of which is to support the management of logistic
activities. It provides an opportunity for permanent optimization and
improvement of working processes and the logistic support operation in
general. Our aim is to present the logistic information system as an expert
system, which is an important link in the decision-making process in the
Ministry of Defense and the Army of the Republic of Macedonia.

Categories of research

Permanent social and technological development which attempt to
promote and facilitate work imply the need to introduce information
systems that contribute to speed, timely and accurate receiving,
processing and distributing information to all levels of management.

In the following part of our paper, we will examine several categories
relevant to the subject of research: information system, decision support
system, expert system, management, logistics management and logistics
information system.

The International Federation for Information Processing - IFIP
defines the information system as follows: The information system is a
system that collects, complements, stores, processes and delivers
information relevant to the organization and society, in order to be
available and usable by anyone who wants to use it, including the
management, customers, employees and others.

The Information System is an active social system that may or may
not have to use information technology (International Federation for
Information Processing: Technical Committees and Working Groups-
Information Systems, 2013).
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The information system is a set of methods, procedures and resources
designed to facilitate the achievement of certain goals (Thierauf, 2001).

In terms of the systematic approach, the information system is a
sorted set of methods, processes and operations for: collection, storage,
processing, transmission and distribution of data in one organization,
including equipment used for these purposes and people engaged in
these activities (Pojam informacionog sistema, 2013).

The information system should be placed in a way that: it will be
understood by all users, will be simple in presentation of information, will
be secure and will allow presentation of the processed information in a
very short time interval.

There are different divisions of information systems. For example, some
authors are dividing modern information systems in: operational information
systems and systems for supporting decision-making in management.

Systems for decision support

Decision Support Systems-DSSs represent a powerful tool in
making complex decisions and they are used in many fields, including
defense. As an update of various disciplines, primarily management and
information science, they have roots in the decision-making theory and
are used in various areas of operation from natural sciences, technology,
economics to education (Veljovi¢, 2007, p.1).

Systems for decision support are supporting all stages in the decision-
making process, starting with the stage of formulating the problem through
the design phase and the phase of selection, to implementation.
Furthermore, they support various processes and styles of decision-making,
they are adaptive to new operating needs, easy to use, they enable greater
efficiency in the decision-making process, etc. They also need to provide
timely information to managers, which would also be accurate, relevant and
complete. The information should be shown in a proper form in order to be
easily understood and managed (Veljovi¢, 2007, pp.1-2).

Many authors during their development had different interpretations
of the term ‘system decision support. Turban gives a very precise
definition which, according to him, is: an interactive, flexible and adaptive
computer-based information system designed primarily to support the
solving of unstructured management problems for improving the
decision-making process (Turban, 1995, p.5).

Expert systems

Expert systems in the artificial intelligence are computer programs
designed to solve complex problems using reasoning based on expert
knowledge which does not follow the procedures developed in the case
of conventional programming (Turban, Aronson, 1988, p.15).
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The appearance of expert systems has greatly facilitated the work at
places where complex and important decisions are made. These
systems represent computer programs that simulate the behavior of
persons or organizations with expert knowledge and experience in a
particular area. Typically, these systems contain a knowledge base which
contains accumulated experience and a set of rules to change the basis
of knowledge of each particular situation described in the program.
Sophisticated expert systems can be improved by adding knowledge to
the base or set of rules.

According to Edward Feigenbaum from Stanford University, one of
the best experts in this area, who presents expert systems in the best
way, uniting both of the above aspects, expert systems are intelligent
computer programs that use the knowledge and procedures of locking to
solve complex problems, which require human expertise and skill. The
required level of knowledge along with locking mechanism for solving the
problem can be considered as a model which is simulating the best
expert in that area (Miskovi¢, 2013, p.150).

Besides the general division of expert systems which are divided
into those that analyze a problem and those which perform a synthesis in
the process of solving the problem, the expert systems are distributed
based on the type of information they offer, such as: independent,
consulting and systems "would be if ..." (MiSkovi¢, 2013, p.139).

The key components of each expert system are: (Fig.1) knowledge
base, deduction mechanism and user interface (King, 1989, p.21).

Knowledge Base

F 3

k4

Mechanism Working memory
deduction @ [~77°°TTTT7C
r
v
User interface User

Figure 1 — The basic structure of expert systems
Puc. 1 — BasoBas CTpyKTypa 3KCNepTHON CUCTEMBI
Slika 1 — Osnovna struktura ekspertskog sistema
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The knowledge base is the basis of the expert system and contains
the necessary knowledge for understanding, formulation and problem-
solving, which contains information and regulations for the specific
problem area (real system) that we want to make. Besides general
knowledge, it contains special heuristics - rules and subjective
assessments that guide the knowledge.

A deduction mechanism has a task to find the right knowledge from
the knowledge base and to develop new knowledge. It can be said that
the mechanism of deduction is the most important activity which takes
place in the expert system. Thanks to this activity, expert systems are
intelligent systems. The process of locking is the one which animates
the otherwise lifeless knowledge stored in the knowledge base and
which knows how to apply it to the existing problems. Without the
process of locking, expert systems would be only an Encyclopedia of
information.

The user interface is the third major component of any projected
expert system. The main role of this component is to provide simple
communication between the system and the user, i.e. to provide the
following: easy communication, simple running of the program, control
of input and output and quality interpretation of results (King, 1989,
pp.22- 23).

The process of expert systems functioning can be divided into the
following five components: acquisition of knowledge, presentation /
exhibition of knowledge, knowledge processing, interface components
and explanation.

Management of logistics information

Management as a phenomenon is present in nearly every scientific
discipline and covers all functions that successful functioning of society
depends on. It represents a base of the modern approach to the
management and training of organizations in a line with the long-term
needs and requirements of the environment.

According to Shermerhorn (Schermerhorn, 2002), management is a
process of planning, organizing, managing and controlling the process
and use of resources to achieve the objectives. He provides a schematic
view of the management process, shown in Figure 2.
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Planning

h

Controlling MANAGEMENT Organizing

b4
Management

Figure 2 — Schematic representation of the process of managing
Puc. 2 — CxemaTtnyeckoe nsobpaxeHue npouecca ynpasneHus
Slika 2 — Sematski prikaz procesa upravljanja

According to Woodruff and Thomas (Thomas, Woodruff, 1999),
managers are responsible for four functions of the management process.
Decision-making is the primary job of any manager, no matter the level or
function. A decision is always a reaction to a situation, something that
should be taken or needs to be changed. In order to make good decisions,
managers must be familiar with modern methods and principles of decision-
making. Modern managerial decision-making is based on scientific
principles, quality information and effective assessment processes.

As we already pointed out, management is an essential feature of
modern activity of any organization, including the Ministry of Defense and
the Army of the Republic of Macedonia.

Logistic support management is a process that includes planning,
decision-making, organization, cooperation and coordination, monitoring
and reporting the implementation of logistic support. It is a segment in the
overall system of defense management, implemented at all decision-
making levels to optimize logistic support (Ministry of Defence of the
Republic of Macedonia, 2011, pp.22-26).

The management of logistics information connects the information
technology with logistics processes and enables the authorities to
facilitate decision-making, delivering actionable information in real time,
as well considering the actual needs for logistic support (Andrejic, et al.,
2009, p.59). The management of logistics information should cover all
logistic functions and should enable the link between them and with other
functional areas in the defense; hence the need to introduce an
information system in logistics or the Logistics Information System.

The logistics Information system is a computer-supported system
which completely provides support in managing integrated logistic
activities and management with the logistics system. Generating quality
reports and timely information necessary for decision-making is the
primary task of the logistics information system.
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The mission of the logistics information system in the sphere of
defense is seen in the planning, creation, development, monitoring,
maintenance or continuous support of efficient and effective defense
forces (Andreji¢, et al., 2009, p.60).

Logistics information system as an expert
system for managing logistics processes

Working with logistics information is a continuous process of collecting,
processing, preservation, analysis and presentation of information on the
course of operation of the planned logistic support at all levels. All this is
aimed at supporting the decision-making bodies and at the optimization of
logistics management support. The duty of all authorities is to define
precisely the information objects (vehicles, persons, units) and their
characteristics which will be monitored in the form of reports submitted to
higher levels. The periodic and additional records, reports and collected
information are in accordance with the needs and the available data.

Modern working processes, modernization of institutions, influences
from developed countries, emerging challenges and trends show the
need for keeping up with these developments in all spheres of society,
including the sphere of defense.

The problems of today’s working practices (characterized by
outdated methods, business techniques, technology and systems, data
inconsistency, poor visibility of fixed assets and supplies, lack of accurate
information and slow flow of information) have imposed the necessity of
introducing an automated information system that will satisfy the
following needs and requirements: compatibility with the NATO
standards, the need for accurate and timely data, precision in planning,
budget versus reality, better consumption control, sustainable and
proactive planning, procurement and monitoring of supplies.

In accordance with the Project for improvement of the Macedonian
infrastructure and business services (MIESU - Macedonian Infrastructure
and Enterprise Services Upgrade) two subprojects were initiated and
conducted, related to: upgrading the infrastructure of Global
Communications Information System (GCIS) and implementation of the
application for the Logistics information system (The Government of the
Republic of Macedonia, 2011, pp.4-5).

The aim of the project concerning the global information communication
system was building new IT infrastructure and improving the existing one in
the country for the needs of the Ministry of Defence and the Army of the
Republic of Macedonia. Now the entire network and communications
equipment and services are based on open standards and they are
compatible with the existing global information infrastructure.
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The purpose of the rest of the project was configuring, developing
and constructing a logistics information system which will be
implemented in the Ministry of Defense and the Army of the Republic of
Macedonia. It is planned that this system consists of three subsystems:
Information supply systems (ISS), Information maintenance system (IMS)
and Information system for movement and transportation (ISMT).

These three subsystems will be developed successively. The first phase
is currently being implemented, which is the development and implementation
of the Information Supply System. This system provides support for managing
materials, resources and requirements for procurement and supply of
background material items for the Ministry of Defense and the Army.

The Logistics information system provides support for the automated
information system for the following functional processes: forecasting and
planning materials, requirements for the purchase of stocks, origin of
supply, contracts, purchasing, receiving, inventory transfers between
units, delivery / dispensing material items, requests for supply recharge
and asset management.

These eleven procedural models are closely interrelated and there is
a need for exchanging information. The interconnection between the
processes is shown in the diagram below (Figure 3) in order to present
the flow of information between each model.

2. REQUEST FOR
PROCUREMENT

8. TRANSFER
BETWEEN
UNITS

3. SOURCES OF 10. REQUEST FOR
SUPPLY ] RECHARGE

a.
CONTRACTS 7. 9. DELIVERY {
INVENTORY ISSUE OF
PROPERTY

1. MATERIAL
FORECASTING AND
PLANNING

11. 5.
PROCUREMEN
PROPERTY T

6.
RECEPTION

Figure 3 — Procedural areas of the Logistics Information System
Puc. 3 — MNpoueccHble obnacTtn JIormctnyeckon MHOPMAaLIMOHHON CUCTEMDI
Slika 3 — Procesne oblasti Logistickog informacionog sistema
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In the framework of the logistics information system based on the
needs for accessing data and their analysis in daily operations, the key
logistics customers are defined.

The logistics information system has led to changes in the performance
of daily tasks of employees in the military, especially those involved in the
logistics business processes. Documents and data which used to be
processed manually and on paper now are stored electronically in the
system for promoting greater efficiency and greater control.

It was already stated that the Logistics information system was
based on eleven contractual process areas classified in three modules:

* From finance to control - module which is covering the business
areas: integration with financial and material planning and forecasting;

* From procurement to payment - module which is covering the
business areas: procurement requirements, sources of supply, contracts,
procurement, requests for recharging;

* From admission to delivery - module which is covering the
business areas: reception of materials, inventory transfers between units
and issuing material delivery and asset management.

Additionally provided requirements are fuel and planning projects
(Government of the Republic of Macedonia, 2010).

Let us remember that according to the definition, the expert system is a
computer program that simulates the behavior of one person or organization
that has expert knowledge and experience in a particular area. Indeed, this
definition proves to be correct because the Logistics information system was
created by experts whose expertise and experience it incorporated and
transformed into a knowledge base which is the basis of this system.

Two groups of experts were involved in the creation of the Logistic
information system. First, many experts from different fields: finance, supply
management, logistics, procurement, cost management, warehouse
management, etc. This group of experts created the user software
Dynamics AX. The other group was composed of experts from the Ministry
of Defence from the respective areas who incorporated their expertise and
long experience to modify the Dynamics AX and to make an adequate
knowledge base which is the basis for the Logistic information system.

In the time of establishing the system, the experts provided an
opportunity for constant updating and modernization depending on the
needs and requirements brought by the new era.

Benefits from the use of the Logistics information system

Logistics management is considered as a critical link in the process
of defense management. For making better decisions and for proper
management of resources, the necessary information is required to be
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timely and accurate. Due to the need for the codification of assets and
compatibility of the domestic logistics system with the NATO systems,
and the need for the accuracy of inventory planning, a project was
launched for modernizing the way of working in the field of logistics which
resulted in the decision to implement the Logistics information system.

The new Logistics information system has these sets of capabilities:
development, construction, implementation and support of eleven agreed
processes / modules, fuel management, export data to other systems,
prototype of functionality for maintenance, repair and overhaul, as well as
determining the needs for the module of transport and distribution.

The list of benefits from the implementation of the Logistics
information system is remarkable, but, as some of the most important
and greatest benefits, we will mention the following:

* speed and accuracy of data;

« efficiency in the functioning;

* interoperability with NATO;

* reduced operating costs;

+ sustainable Logistics information system and architecture that is
easy to upgrade;

* benefit on the national level, and others.

In the following part of our paper, we will give a short description for
each of the benefits.

Speed and accuracy of data

The proper planning and forecasting of purposes are essential for the
proper resource allocation and management of courses to ensure their rapid
and accurate determination. Also an important element is the corresponding
warehouses for storing goods providing tactical and strategic flexibility.

The Logistics information system has replaced the outdated system
which consisted of a lot of data sources. Their inconsistency, poor
visibility of the underlying assets and consumables were replaced with
high precision in the planning process, improving the control over the
consumption and, very importantly, the sustainable and proactive
planning of procurement and monitoring of supplies.

Month-long data updates, slow flow and lack of accurate information
are replaced with accurate and timely data given in the Logistics
information system which maintains the accuracy in daily operations. All
this in reality means that daily transactions in terms of material resources
or material lists are transferred to a responsible person with one click,
instead of spending time in a time-consuming process. All this affects the
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accuracy of data, because in real time we have precise data about what
and where something can be found, going to the tiniest details, for
example: Which shelf, room or building has what we are looking for.

Efficient functioning

Defense forces must be ready at any time to carry out their tasks
and missions in a controlled manner, thereby avoiding unwanted
situations of lack of exact quantity supplies, ammunition, food, fuel and
spare parts. This system forms the basis for the efficient functioning of
the armed forces in a way that enables decision makers at every level to
have visibility of all necessary data.

Interoperability

The desire of Macedonia to become a NATO member and the
change of the mission of the armed forces are leading to the needs for
the Army to be flexible in terms of fulfilment of the standards. The
system is designed to enable complete management of logistics defense
processes and to allow a kind of transformation of the organization of the
defense at the strategic level. The Logistics information system
significantly improves the interoperability with allied Logistics systems
and the codifing standards.

Reduced operating costs

The possibility of obtaining accurate data for the assets in each
segment of the Army or unit, warehouse, etc, which contributes to more
accurate creation of financial plans and, accordingly, the plans for
procurement, which results in proper and economical use of the budget.
With visibility of materials on inventories in warehouses, managers are
allowed to perform restricted resources from the nearest storehouse,
which leads to reduced costs in terms of movement and transport.

Sustainable Logistics information system
and architecture that is easy to upgrade

The Logistics information system, as an expert system, is selected
for use in the defense sector because of its scalable architecture that
allows extensibility of processes, in addition to the latest trends of
modernization and transformation of the Army.
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After the implementation of the first stage, we have already seen a
possibility of extending the decision for closing the gap for financial
management, transportation and distribution and resources management
of selected tracking assets as the next stages of our engagement.

The benefits at the national level

The state will have a possibility to implement advanced technology
available from global partners, such as Hewlett Packard to identify,
design and implement technology for transforming and extending the
knowledge of employees in the government and in the military sector
using the best practices and leading technologies.

Conclusion

In the decision-making process, it is important to consider alternative
solutions, recognize possible consequences of their use and compare
options. The process is further complicated with the external environment
(new technologies, information systems, advanced research and
globalization) and the fact that everything is becoming more and more
complex.

Because of all the above reasons, managers are forced to use new
techniques and tools for the decision-making process and they need to
rely on information technology. Modern logistics systems and processes
are unthinkable without adequate information support.

A huge amount of information which needs to be processed daily,
the need for quality management of resources and quick decision-
making, and the reduction of personnel in order to use resources more
economically, cannot be realized without adequate support of a quality
information system.

Today we spent less energy, time and personnel for processing
simple information which would be adequately used in the process of
decision-making from the lowest tactical to the strategic level.

With the introduction of the Logistics information system, we will
have lower economic costs in the logistics support system. The rapid
transmission of information, timely locating the needs of units, available
data for the status of resources, affects on reduction of storage material
assets in stocks (Andreji¢, et al., 2009, p.15).

This application itself was a part of Microsoft software, specifically
Microsoft Dynamics AX. This solution was chosen because of several
key elements, such as: timing of implementation which entails reduced
costs; the fact that it is an integrated ERP (Enterprise Resource
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Planning)-solution concerning financial management, payment and
purchasing, and supply chain of logistics; its flexible configuration
(application which is global, but adapted to the Macedonian conditions),
and in particular the important ladder architecture which allows the
extensibility of processes and roles.

The last element relates to the intentions of the Ministry of Defense
to integrate all functions of the Logistics system though different stages.
Currently, the Logistics information system is in its first phase, which
supports the supply area with their supplying subsystems.
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OKCIMNEPTHAA CUCTEMA MEHADKMEHTA
B JIOTMCTUYECKOM MNMPOLECCE
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Ckonbe, Pecnybnuvka MakegnoHus

OBJTACTb: MeHeaXMeHT B 0611acTv 060pOHbI, NOrMcTrKa
TUMN CTATbW: npodeccnoHanbHas ctatba
A3bIK CTATbW: aHrnunckmnin

Peswome:

MeHedxxmeHm pecypcos Hapsidy € UHGOPMaUUOHHbIM MeHeOo-
KMEHMOM U MeHEOXMEHMOM fepcoHarsna si8/1siemcsi 0OHOU U3 8aXHe-
twux obracmedl ynpaesneHusi 8 cucmeme 060pOHbI.

B pesynbmame onpedeneHusi makux NoHImMul Kak: uHgphopmauyu-
OHHasi cucmema, cucmema noOdePKKU MPUHAMUST peweHud, Moy ib-
Hasi cucmema 3KCrepuMeHmos, U UX COCMas/sisiiouwux, a makxe 8 pe-
3ynbmame uccriedogaHull ux 803MOXHOcmel u 3¢hghekmusHocmu,
npednpuHsama rnorbimka rnpeobpa3osaHus fioeucmu4yeckol uHgpopma-
UUOHHOU cucmeMbi 8 3KMePMHY cucmemMy yrnpassieHus.

Lna 6eicmpol, ceoespemeHHol U becnepeboliHol nosucmuye-
CKoU rnoddep)xKku 80eHHbIX rnodpasdesnieHuli bonbwoe 3Ha4yeHue uepa-
em asmomamu3upoBaHHasi UHGhOpMayUOHHas cucmema, rnosbiliarouy-
asi aghgpbekmugHocmb pabombl U 3KOHOMSIWAs 8peMsi MeHedxepam U
KOMaHOYIoWUM Ha MPUHAMUS peweHul U MoHUmopuHe 8 MuHucmep-
cmee 060poHbl Pecriybnuku MakedoHus.

CeoespeMeHHOe Mosly4eHUe MOYHOU UHGOpMauyuu O Haauquu
MamepuaribHbIX PeCcypco8 s18/1emcs a/lagHbIM ycrosueMm aghghekmus-
HO20 yripaesieHusi 102uCmu4YecKuM rpoueccoM U yCreuwHOo0 8bInor-
HeHuUs1 rnopyYeHul, 8bl0aHHbIX 80UHCKUMU Modpa3desieHUsIMU.

KnioueBble cnoBa: uH@OpMayUOHHbIE CUCMEMbI, CUCMEMbI, PECYPChI,
B80EHHbIE, MeHeOxep, MeHEeOXMeHm JI02UCmuKuU, rpeobpasosaHue
0aHHbIX, 3KCriepmHasi cucmema.

EKSPERTSKI SISTEM ZA MENADZIRANJE LOGISTICKIH PROCESA
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Jugoslav Z. Ackoski®, Aleksandra D. Petreska®
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OBLAST: menadzment u odbrani, logistika
VRSTA CLANKA: stru¢ni Clanak
JEZIK CLANKA: engleski
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Sazetak:

MenadzZment resursa predstavija jednu od tri najvaznije oblasti za
menadZment u odbrani, izmedu informati¢kog menadZzmenta i me-
nadZmenta ljudskim resursima. Preko definisanja pojmova informaticki
sistem, sistem za podr$ku odluéivanju, sistem za eksperimentisanje,
kao i komponente koje ih sacinjavaju, mogucnosti koje nude i nacin nji-
hovog funkcionisanja, ucinjen je poku$aj da se prevede logisti¢ki infor-
maticki sistem u ekspertski sistem. Veliki zna¢aj za brzu, pravovreme-
nu i kontinuiranu logistiCku podrsku vojnih jedinica namece potrebu za
uvodenjem informatiCki automatizovanog sistema koji ¢e da poveca
efikasnost u radu i ustedi vreme menadzerima i donosiocima odluka
komandovanja i kontrole u Ministarstvu odbrane Republike Makedoni-
je. Pravovremeno raspolaganje tacnim informacijama koje se odnose
na raspolozivost materijalnih resursa predstavija preduslov za efikasno
upraviljanje logistiCkim procesima i uspe$no izvr§avanje zadataka voj-
nih jedinica.

Kljuéne redi: informacioni sistemi, sistemi, resursi, vojni, menadZer,
menadZment resursa, logistika, kori¢enje informacija, ekspertski si-

stem.
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