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REZIME

Poslovna inteligencija obuhvata pro-
cese, tehnologije i alate koji nam pomazu pri
transformaciji podatka u informacije, infor-
macija u znanje i znanja u planove za vodenje
organizacije.

BI (Business Intelligence) sistemi po-
mazu pri ispitivanju i analizama (ad hoc izvje-
Stavanje, alati za analizu), izvjestavanju (kon-
trolne table, analiza trenda), planu, budzetu i
prognozama (plan — ostvareno); menadzmentu
ucinaka (pokazatelji). Ovi sistemi omogucava-
Jju jedinstven pristup informacijama, blagovre-
meni odgovor na poslovna pitanja i koriscenje
Bl sistema u svim dijelovima organizacije.

Osnovna ogranicenja BI softvera su
visoka cijena i dug vremenski period imple-
mentacije ovakvog sistema.

Bitan pojam vezan za primjenu ovih
softvera poslovne inteligencije je Data Mi-
ninga (rudarenje). Rudarenje podataka (eng.
data mining) mozemo definisati kao prona-
lazenje zakonitosti u podacima. Podrucja u
kojima se rudarenje podataka moze uspjesno
primjenjivati su raznolika, na primjer, poslo-
vanje preduzeca, ekonomija, mehanika, medi-
cina, genetika itd.

Kljuéne rijeéi: poslovna inteligencija, BI,
OLAP, data mining.

UvoD

Svaka organizacija koja se bavi proi-
zvodnom funkcijom, i profitom kao krajnjim
ciljem, predstavlja zapravo jedan dinamicki
sistem, koji karakteriSe njegovo trenutno sta-
nje kao 1 stanja u koja sistem moze da prede

SUMMARY

Business intelligence includes the
processes, technologies and tools that help
in transforming data into informations, infor-
mations into knowledge and knowledge into
plans for management of the organization.

Business Intelligence (BI) systems
help t: testing and analysis (ad-hoc reporting,
analysis tools), reporting (dashboards, trend
analysis) to plan, budget and forecast (plan -
achieved) performance management (indica-
tors). These systems provide a unique access
to informations, response to business issues,
and the use of BI systems throughout the or-
ganization.

The main limitations of BI software
are high cost and long period of implementa-
tion of such a system.

An important concept related to the
application of the business intelligence soft-
ware is a Data Mining (mining). Data mining
(Eng. Data Mining) can be defined as finding
regularities in data. The areas in which Data
Mining can be successfully applied are var-
ied, for example, the companys operations,
economics, mechanics, medicine, and genet-
ics and so on.

Keywords: business intelligence, BI, OLAP,
Data Mining.

INTRODUCTION

Any organization that deals with the
production function, and profit as the ul-
timate goal, is actually a dynamic system,
which is characterized by its current state
and the state in which the system can move
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u buduénosti. Ova stanja predstavljena su
pomocu mnostva podataka, koji se biljeze
u razli¢itim vrstama informacionih sistema,
dokumentima i1 nekim drugim nosiocima
informacija. Obrada ovih podataka, prona-
lazenje uzro¢no—posledi¢nih veza (korela-
cija) izmedu njih i1 njihova transformacija
u informacije predstavlja znacajan razvojni
potencijal. Informacije su klju¢ni faktor za
donoSenje odluka na bilo kom nivou od ope-
rativnog, preko srednjeg do strateskog nivoa
odlu¢ivanja. Stoga njihovo adekvatno gene-
risanje i interpretacija u znacajnoj mjeri uticu
na izbor modela upravljackih akcija, koje ¢e
menadzment preduzeca koristiti. Elektron-
ski nacin poslovanja postaje nezaobilazan i
dominantan u odnosu na dosadasnje metode
poslovanja (dosta sporije 1 manje efikasne),
a osnovni pokazatelji uspjeSnosti poslovanja
(efikasnost, efektivnost, produktivnost i ren-
tabilnost) u direktnoj su vezi sa kvalitetom
1 stepenom implementacije informacionih
tehnologija koje se koriste u te svrhe.

Informacione tehnologije c¢ine in-
frastrukturnu osnovu za odvijanje procesa u
jednom savremenom poslovnom sistemu. Po-
slovna inteligencija (Business Intelligence) je
dio informacionog sistema organizacije koji
je namjenski razvijen da omoguci upravljanje
performansama organizacije. Poslovna inteli-
gencija je oblast u okviru informacionih teh-
nologija, ¢iji je cilj da ukupne informacione
potencijale preduzeca stavi u funkciju dono-
Senja najkvalitetnijih odluka kako bi se ostva-
rili utvrdeni strateski ciljevi preduzeca. To je
vrlo kompleksna oblast koja ukljucuje razne
vrste tehnologija i pristupa iz oblasti informa-
cionih tehnologija, menadzmenta, statistike 1
matematike. Osnovno pitanje koje se namece
kada se govori o ovim jo$ uvijek inovativnim
softverskim rjeSenjima u svijetu modernog
biznisa jeste ,,Da 1i koristiti sistem poslovne
inteligencije ili ne?* —"7o BI or not to BI?”

STA JE POSLOVNA INTELIGENCIJA?

Da bismo znali $to je u stvari, poslov-
na inteligencija, ili Business Intelligence, po-
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to the future. These states are represented
by a large amount of data, which is record-
ed in various types of information systems,
document and other sources of information.
The processing of these data, find the caus-
al relationship (correlation) between them
and their transformation into information is
a significant potential for growth. Informa-
tion is a key factor in decision-making at any
level of operating through the middle to the
strategic level of decision making. There-
fore, their proper interpretation and generate
significantly influence the choice of mod-
el management actions, which will use the
company’s management. Electronic mode of
operation becomes inevitable and dominant
compared to current methods of doing busi-
ness (slower and less efficient), and the main
performance indicators (efficiency, effec-
tiveness, productivity, and profitability), are
directly related to the quality and degree of
implementation of information technologies
used for this purpose.

Information technology infrastructure
are the basis for the process in a modern busi-
ness system. Business Intelligence Business
Intelligence (BI) is part of the information
system of organization that is dedicated de-
veloped to enable performance management
organization. Business intelligence is an area
in the field of information technology, which
aims to overall enterprise information re-
sources put to use making the best decisions
to achieve the strategic goals established com-
panies. It is a very complex area that includes
various types of technologies and approaches
in the field of information technology, man-
agement, statistics and mathematics. The ba-
sic question that comes to mind when talking
about this yet innovative software solutions in
the world of modern business is”Do you use a
business intelligence system or not?”-"7o Bl
or not to BI?”

WHAT IS BUSINESS INTELLIGENCE?

In order to know what is actually a
business intelligence or business intelligence,
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trebno je prvo definisati pojam kako bismo
znali na koji nacin, u kojim sluc¢ajevima upo-
trebljavati termin i Sto se zapravo misli kada
se kaze Business Intelligence. Poslovna inte-
ligencija kao disciplina osmisljena je sedam-
desetih godina dvadesetog vijeka, a jedna od
mnogobrojnih definicija glasi:

Business Intelligence (Bl) je korisce-
nje kolektivnog znanja organizacije, s ciljem
postizanja konkurentskih prednosti.

Poslovna inteligencija obuhvata
procese, tehnologije i alate koji nam poma-
7u pri transformaciji podatka u informaci-
je, informacija u znanje i znanja u planove
za vodenje organizacije. Pojam poslovne
inteligencije (eng. Business Intelligence,
BI) objedinjava metodologije, tehnologije
1 platforme za skladiStenje podataka (Data
Warehousing), mreznu analiticku obradu
podataka (OLAP Online Analytical Proce-
ssing) 1 rudarenje podataka (Data Mining)
koje omogucéavaju poslovnim organizacija-
ma kreiranje korisnih upravljackih informa-
cija iz podataka o poslovanju koji se nalaze
disperzovani na razli¢itim transakcijskim
sistemima 1 dolaze iz razli¢itih internih i
eksternih izvora. Ovako predstavljene in-
formacije se koriste za efikasnije strateske,
takticke 1 operativne preglede i donoSenje
odluka. Na osnovu toga izvodi se zakljucak
da je poslovna inteligencija zapravo tehni-
ka poslovnog izvjeStavanja, koja omoguca-
va pronalaZenje informacija potrebnih za
lakSe, brze 1 tacnije donoSenje poslovnih
odluka. Poslovna inteligencija je nastala,
odnosno evoluirala iz sistema za podrSku
odluc¢ivanju koji se koristio u americkim
kompanijama Sezdesetih godina 20. veka.
Pojam Business Intelligence se u srpskom
jeziku prevodi kao poslovna inteligencija.
Medutim, u engleskom jeziku rije¢ Intelli-
gence ima dva znacenja: sposobnost uce-
nja, razumijevanja, logickog razmis$ljanja,
sposobnost da se te stvari rade dobro; tajna
informacija sakupljena o stranoj zemlji, na-
rocito neprijateljskoj, osobe koje sakuplja-
ju te informacije. Osnov za razumijevanje
pojma BI jesu tri stavke (nacela): (1) eti¢an

first we must define the term in order to know
in what way, in which case use the term and
what is actually meant by Business Intelli-
gence. Business Intelligence as a discipline
designed in the seventies of the twentieth
century, and one of the many definitions as
follows:

Business Intelligence (Bl) is use the
collective knowledge of the organization, in
order to achieve a competitive advantage.

Business intelligence includes the
processes, technologies and tools that
help in transforming data into informa-
tion, information into knowledge and
knowledge into plans for management of
the organization. The term Business Intel-
ligence (Business Intelligence, BI) com-
bines methodologies, technologies and
platforms for data storage (Data Ware-
housing), network analytical processing
(OLAP Online Analytical Processing) and
Data Mining that enable enterprise orga-
nizations to create useful management in-
formation from the data on the operations
that are dispersed in different transaction
systems and come from a variety of in-
ternal and external sources. Such infor-
mation is presented for the efficient use
of strategic and tactical and operational
audits and making decisions. Based on
this it can be concluded that the business
intelligence actually a technique that lets
you find the information needed to make
it easier, faster and more accurate deci-
sion making. Business intelligence is cre-
ated or evolved from a decision support
system used in the U.S. companies six-
ties of the 20th century. The concept of
Business Intelligence in the Serbian lan-
guage translates as business intelligence.
But, in the English language the word
intelligence has two meanings: the abil-
ity to learn, understand, logical thinking,
an ability to do things well; secret infor-
mation collected about a foreign country,
especially a hostile, people collecting the
information. The basis for understanding
the concept of BI are three items (prin-
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proces prikupljanja informacija, koje nakon
adekvatne obrade postaju znanje; (2) proces
usmjeren na informacije na osnovu kojih se
planiraju budu¢i dogadaji; i (3) instrument
koji ima potpunu ulogu u procesu donoSe-
nja odluka.

ZASTO POSLOVNA INTELIGENCIJA?

Jedno od osnovnih pitanja koje
cesto postavljaju sebi organizacije, od-
nosno njihov menadZment jeste upravo
to zaSto su nam neophodni i Sta ¢e to
unaprediti uvodenje ovih, napomenimo,
nimalo jeftinih sistema. Osnovni razlozi
uvodenja sistema poslovne inteligencije
su sljedeci:

1. Okolina nije vise staticna. Ponuda proi-
zvoda i1 usluga je ogromna, konkurencija
je velika. Istrazivanja pokazuju da danas
ponuda roba 1 usluga barem 30% nad-
masuje potraznju (trZiSta su zasicena).
Nove okolnosti traze nova rjesenja, novi
izazovi nove napore. Prosla su vremena
kada je bilo dovoljno proizvesti robu ili
uslugu.

2. Globalizacijom trziSta, razvojem distri-
bucionih kanala,”uplitanjem” interneta
u poslovanje, stvari su se promijenile.
Sada su kupac i prodavac na udaljenosti
jednog klika miSem. Danas su predu-
zeca pretrpana podacima, dok, s druge
strane, postoji nedostatak korisnih in-
formacija. Da bi se smanjio raskorak
izmedu koli¢ine raspolozivih podata-
ka 1 informacija, potrebno je definisati
procese prikupljanja podataka i njiho-
vu”preradu” u informacije. Vrijeme re-
akcije na okolinu treba skratiti, po mo-
gucnosti do real time.

3. Resursi su uvijek ograniceni. Vrijeme
kao najvazniji faktor gotovo uvijek je
presudno. Stoga treba znati gdje po-
staviti polugu da bi se pomjerio veliki
kamen. Kako treba djelovati da bismo
s najmanje napora rijesili najvece pro-
bleme?
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ciples): (1) ethical process of gathering
information, which, after appropriate pro-
cessing becomes knowledge; (2) the fo-
cus on information that is planning future
events; and (3) the instrument that has a
full role in the decision-making process.

WHY BUSINESS INTELLIGENCE?

One of the main questions that is
often asked by the organization itself,
and its management is exactly why we
needed and what will promote the intro-
duction of these, we note, no cheap sys-
tem. The main reasons for the introduc-
tion of business intelligence systems are
as follows:

1. Environment is no longer static. Offered
products and services are huge, the com-
petition is high. Research shows that
present supply of goods and services at
least 30% exceeds demand (markets are
saturated). New circumstances require
new solutions, new challenges of the
new effort. Just production of goods and
services is now a past.

2. Globalization of markets, the develop-
ment of distribution channels,”interfer-
ence” in the internet business, things have
changed. Now the buyer and seller are at
the distance of a click of the mouse. To-
day, the company are overloaded with
data. On the other hand, there is a lack of
useful information. To minimize the gap
between the amount of available data and
information necessary to define the pro-
cesses of data collection and their’’pro-
cessing” in the information. The response
time to the environment should be re-
duced, preferably to real time.

3. Resources are always limited. Time as
the most important factor is almost al-
ways essential. Therefore, you should
know where to set the lever to move a
large rock. How to act in order with a
minimum of fuss resolve most prob-
lems?
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4.

10.

Dekompozicija lanca vrijednosti (na-
bavka, skladiStenje, proizvodnja, proda-
ja, postprodajne aktivnosti) omogucava
pravilnu upotrebu efekta poluge. Osim
toga, ona nam omogucéava pronalaZenje
fundamentalnih rjeSenja za postojece
probleme, a ne ublaZavanje simptoma.
Obicno je efekat poluge najveéiu prodaji.

Nalazenje novih kupaca je deset puta
skuplje nego zadrzavanje postojecih.
Ako preduzece uspije smanjiti odlazak
kupaca konkurenciji za 5%, velika je
vjerovatnoca da time moze udvostruciti
svoju zaradu.

Velika opasnost preduzecu prijeti od
skrivenog nezadovoljstva  kupaca.
Samo 4% nezadovoljnih kupaca se Zali
na lo§ kvalitet proizvoda ili usluga.
90% kupaca koji nisu zadovoljni kva-
litetom proizvoda, izbjegavace taj pro-
izvod. Svaki od nezadovoljnih kupaca
obavijesti¢e drugih deset do dvadeset
osoba.

Kupci odlaze jer su nezadovoljni,
iako se nikada nisu zalili. Kupac
koji kompaniju napusti, viSe se ne
vraca.

Kupci (uz zaposlene i njihovo zna-
nje) predstavljaju najveéu vrijednost
koju preduzeée posjeduje. Kako ih
zadrzati? Stabilni odnosi s kupcima
klju¢ su dugoro¢ne uspjesnosti pre-
duzeca.

Osiguranje 1 odrzavanje likvidnos-
ti operativni je upravljacki problem.
RjeSenja ovog problema izravno utic¢u
na upravljanje poslovnim rezultatom.
Da bi se ovladalo ovim operativnim
problemima, treba poznavati svo-
je kupce, dobavljace, procese 1 veze
medu njima.

Da bi cijeli ciklus operativnog kontro-
linga (prikupljanje podataka, planira-
nje, analiza i kontrola te upravljanje)
u preduzecu funkcionisao, treba imati
informacionu infrastrukturu.

10.

Decomposition of the value chain (pro-
curement, storage, production, sales,
after-sales activities) to the proper use
of a lever effect. In addition, it allows
us to find fundamental solutions to
existing problems, not the symptom.
Usually the effect is greatest leverage
in sales.

Finding new customers is ten times
more expensive than retaining existing
ones. If the company fails to reduce the
exodus of buyers competing for 5%, it
is very likely that this may double their
earnings.

A great danger threatens the enterprise
of hidden customer dissatisfaction. Only
4% of dissatisfied customers complain
about the poor quality of products or
services. 90% of customers who are not
satisfied with the quality of the product,
will avoid the product. Each of dissatis-
fied customers will inform the other ten
to twenty people.

Customers are leaving because they are
unhappy, though they never complained.
A buyer who leave a company, it cannot
return.

Customers (with employees and their
knowledge) is the largest value that the
company owns. How to keep them?
Stable relationships with customers
are the key to long-term success of the
company.

Maintenance of operational liquidi-
ty management is the problem. Solu-
tions to this problem directly affect
performance of management. In order
to master these operational problems,
company should be familiar with their
customers, suppliers, processes, and
connections between them.

To keep the cycle Operating Controlling
(data collection, planning, analysis and
control, and management) in the compa-
ny to work, to have the information in-
frastructure.
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Proslost
Past

« Sta se desilo?
What happened?

Sadasnjost
Present

« Sta se desava?
What’s happening?
= Zasto se nesto desilo?
Why did something happen?

Buduénost
Future

« Sta ¢e se desiti?
What’s going to happen?
» Sta Zelimo da se desi?
What we want to happen?

Shema 1. Zasto koristiti BI sistem?
(Dattatreysindol, 2013)

BI sistemi pomazu pri: (1) ispitivanju
1 analizi (ad hoc izjeStavanje, alati za analizu);
(2) 1zvjestavanju (kontrolne table, analiza tren-
da); (3) izradi plana, budzeta i prognoze (plan
— ostvareno); 1 (4) upravljanju u¢incima (poka-
zateljima).

BI omogucuje organizacijama sistem-
sko promovisanje kulture razumijevanja i
preduzimanje akcija putem: (1) donoSenja
odluka baziranih na ¢injenicama; (2) kvalitetu
informacija; (3) smislenosti oblika informaci-
ja; (4) kvantiteta informacija; 1 (5) dijeljenja
informacija.

Ko koristi Bl sistem?

BI sistem je izvorno bio namijenjen
donosiocima odluka, odnosno ljudima koji
donose poslovne odluke. U savremenim po-
duze¢ima odluke donose svi. Ne moraju svi
odlucivati, ali mogu svi predlagati. To nije
povratak u samoupravljanje, ve¢ pruzanje pri-
like svima koji mogu dati doprinos oCuvanju
vitalnosti poduzeca. Informacije 1 znanje po-
trebni su svima.
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Sheme 1. Why should we use BI system?
(Dattatreysindol, 2013)

BI systems help to: (1) testing and
analysis (ad-hoc reporting, analysis tools);
(2) reporting (dashboards, trend analysis);
(3) preparation of plans, budgets and fore-
casts (plan - achieved); and (4) performance
management (indicators).

BI enables organizations to system-
atically promote cultural understanding and
taking action through: (1) making decisions
based on facts; (2) the quality of information;
(3) coherence forms of information; (4) the
quantity of information; and (5) sharing of in-
formation.

Who uses Bl system?

BI system was originally designed for
decision makers and the people who make
business decisions. Today, corporate deci-
sions are made by everyone. Not all decisions,
but all we can suggest. It’s not a return to the
self-management, but to provide opportunities
for all those who can contribute to the preser-
vation of the vitality of enterprises. Informa-
tion and knowledge are needed by everyone.
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PODJELA SISTEMA
POSLOVNE INTELIGENCIJE

Komponente sistema poslovne
inteligencije

Vise je razlicitih vrsta podjela kompo-
nenti koje, nacelno, ne predstavljaju preveli-
ku vaznost u osnovnom definisanju i razumi-
jevanju poslovne inteligencije. Jedina podjela
koja na ovom nivou jeste vazna je ona osnov-
na, koja obuhvata:

1. infrastrukturu - baza za skladistenje po-
dataka, ETL alati (sluze za prikupljanje
podataka iz viSe razli¢itih izvora, nezavi-
sno od tehnoloskog rjesenja), operativno
skladistenje podataka;

2. funkcionalnost - data Mining (obradeno
zasebno u nastavku), BI platforme, apli-
kacije (operativne, strateske i1 analitic-
ke), ad-hoc izvjesStavanje;

3. organizacija - mjerenje performansi,
informaciona/korporativna kultura, BI
metodologija, BI centralizacija (objedi-
njavanje znanja i vjestina);

4. poslovanje - klju¢ni pokazatelji uspijes-
nosti, transparentnost, trendovi.

Razvoj sistema poslovne
inteligencije

Intenzivan razvoj Bl-a direktno se ve-
zuje za period kada su preduzeca pocela ma-
sovno da automatizuju svoje poslovne proce-
se, kroz implementaciju razli¢itih sistema, te
time stvorila moguénost generisanja velikih
koli¢ina podataka. DoSlo je do eksplozije
podataka, koja se ogledala u eksponencijal-
nom rastu njihovih koli¢ina. Rastao je 1 broj
baza u koje su se podaci smjestali, ali auto-
matizam pretrage ili nije postojao, ili je bio
vrlo nerazvijen. Prakti¢no, posjedovale su se
brojni podaci koji su bili neupotrebljivi, zato
Sto im je bilo tesko pristupiti. Paralelno sa
tim, razvijala se i svijest da ti podaci mogu
biti od velike koristi u rukama menadZmenta.

DIVISION AND DEVELOPMENT
OF BUSINESS INTELLIGENCE SYSTEM

Components of a business intelligence
system

There are several different types of
the components that, in general, are not too
important in the basic definition and under-
standing of business intelligence. The only
division that at this level is important to basic,
includes:

1. infrastructure - database for data ware-
housing, ETL tools (used to collect data
from multiple sources, regardless of the
technological solutions), the operational
data storage;

2. functionality - Data Mining (treated sep-
arately below), BI platforms, applica-
tions (operational, strategic and analyt-
ical), ad- hoc reporting;

3. organization - performance Measure-
ment, Information/corporate culture, Bl
methodology, centralized BI (integration
of knowledge and skills);

4.  management - the key indicators of the per-
formance of external transparency, trends.

Development of a business
intelligence system

Intensive development of BI is di-
rectly linked to the period when the compa-
ny began to automate their business process-
es through the implementation of various
systems, and thus create the possibility of
generating large amounts of data. There has
been an explosion of data, which is reflect-
ed in the exponential growth of their quanti-
ty. Increased the number of bases that have
placed the data, but automatism search did
not exist or were very underdeveloped. Prac-
tically, they possessed a large amount of
data that were unusable because they were
difficult to access. In parallel, there was the
awareness that these data can be very useful
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Menadzment, medutim, ne radi sa podacima,
vec sa informacijama, a kako su informacije =
obradeni podaci, jasno je da je cilj bio razviti
sistem koji ¢e obradivati podatke. Na temelju
podataka koje je objavio Nigel Pendse (2008)
mogu se vidjeti razvoj BI trziSta kroz period
od 14 godina, kao i prognoze njegova rasta,
gdje se moZze zapaziti kako je postepeno u pe-
riodu od 1994. godine do 2007. godine rasla
vrijednost BI trzista, iskazana u milijardama
dolara, sa vrijednosti od 0,5 milijardi americ-
kih dolara (koliko je iznosila vrijednost trzi-
Stau 1994. godini), do iznosa od 6,9 milijardi
americkih dolara (koliko je iznosila vrijednost
ovog trziSta 2008. godine.

Tabela 1
Rast OLAP trzista
(Ariiproject, 2008)

in the hands of management. Management,
however, does not work with data, but the
information and how the information = data
analyzed, it is clear that the aim was to devel-
op a system that will process the data. Based
on the data presented by Nigel Pendse (2008)
can see the development of the BI market
over a period of 14 years, and forecasts of
its growth, which can be seen as gradually
in the period since 1994th until 2007th. The
rising value of the BI market, expressed in
billions of dollars, with a value of $ 0.5 bil-
lion (which was the market value in 1994.),
up to 5.5 billion U.S. dollars (which was the
value of this market 2007a. year.

Table 1
The growth of OLAP market Source
(Ariiproject, 2008)

Godina Vrijednost u milijardama $
Year Value in billions $
1994. 0,5
1996. 0,95
1998. 2,05
2000. 3
2001. 3,3
2002. 3,5
2003. 3,7
2004. 4,3
2005. 4,8
2006. 5,5
2007. 6,4
2008. 6,9

NajvaZznije je naglasiti da se u ovom
sistemu, redom, uocavaju sistemi za upravlja-
nje sadrzajem, ETL alati, BI alati, analiticki
sistemi i korisnici (menadzeri) na samom kra-
ju.
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The most important thing is to empha-
size that in this system, respectively, it should
be noted content management systems, ETL
tools, BI tools, analytical systems and users
(managers) at the end.
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ELT Alati
ELT Tools

Alati zaizvjestavanje
Reporting tools

Kontrolna tabla

il

Shema 2. Infrastrukture BI (Passionned Group, 2013)

KARAKTERISTIKE POSLOVNE
INTELIGENCIJE

Osnovne karakteristike sistema po-
slovne inteligencije (eng. Business Intelligen-
ce) su: (1) jedinstven pristup informacijama;
(2) blagovremeni odgovori na poslovna pita-
nja; 1 (3) koris¢enje BI sistema u svim dijelo-
vima organizacije.

Ove tri osnovne karakteristike sistema
ujedno su i tri osnovne prednosti koje imple-
mentacija i uvodenje ovog sistema u poslovni
proces donosi.

Prednosti sistema poslovne inteligencije

Kao osnovne prednosti koriSéenja
sistema poslovne inrteligencije navode se
sljedece karakteristike koje ovaj sistem pru-
za: (1) poboljsanje operativne efikasnosti;
(2) eliminacija zaostalih izvjeStaja 1 kasnje-
nja; (3)pronalazenje uzroka problema i pre-
duzimanje mjera u skladu sa tim; (4) bolja
komunikacija sa kupcima i dobavlja¢ima;

v’,/-u"' Efekti poslovne inteligencije
e A Reflex business intelligence

Scheme 2. Bl infrastructure (Passionned Group, 2013)

CHARACTERISTICS OF BUSINESS
INTELLIGENCE

Main features of Business Intelligence
(Business Intelligence), are the following:
(1) unified access to information; (2) answers
to business questions, at the time and (3) the
use of BI systems throughout the in every part
of organization.

These are the three basic characteristics
of the system, which is also referred to as the three
primary advantages of introduction and implemen-
tation of this system in the business process brings.

The benefits of Business Intelligence

As the primary advantages of using
systems Business Intelligence, provides
the following characteristics of the system:
(1) improve operational efficiency; (2) the
elimination of the backlog of reports and
delays; (3) finding the cause of the problem
and take measures accordingly; (4) better
communication with customers and suppli-
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(5) identifikacija ,,rasipanja resursa“ i smanje-
nje troSkova zaliha; (6) prodaja informacija
klijentima, partnerima i dobavljacima; (7) po-
boljSanje strategije sa boljom marketinskom
analizom; (8) davanje korisnicima sredsta-
va da donose bolje odluke; i (9) suocavanje
pretpostavki sa ¢injenicama. (Izbacena stavka
koja je glasila Iskoristite vaSu investiciju u
ERP ili skladiste podataka).

Ogranicenja sistema
poslovne inteligencije

Osnovni nedostaci, odnosno 1 ogra-
ni¢enja koja prate, sisteme poslovne inte-
ligencije su: (1) visoka cijena softvera; (2)
skupa i1 vremenski duga obuka za koris¢enje;
(3) zahtjeva Siroku paletu razli¢itih stru¢njaka
iz oblasti tehnologije; (4) mijeSanje podataka
koji poti€u iz razli€itih izvora; (5) slanje za-
htjeva za dobijanje potrebnih informacija od
sistema poslovne inteligencije moZe biti muc-
no i dugotrajno sa aspekta korisnika sistema.

IMPLEMENTACIJA
| PRIMJENA

Uvodenje Bl sistema je proces kome,
prakti¢no, nema kraja. U vrijeme nestabilne
okoline, hiperkonkurencije koja postaje sve
agresivnija, a, time, i neizvjesne buducnosti,
poslovna inteligencija mora neprestano da se
razvija, jer zahtjevi analize i prognoze posta-
ju sve slozeniji, naroc€ito kada se doda potre-
ba za velikom brzinom obrade 1 izvrSavanja
(real time kao klju¢ni pojam informisanja
danas).

Gdje kupiti Bl sistem
i koja je njegova cijena?

Postavlja se pitanje cijene ovakvih
sistema 1 troSkova informacija. U 21. vije-
ku, vijeku informacija i znanja, cijena infor-
macije jednaka je cijeni opstanka na trzistu.
Uvodenje sistema za upravljanje poslovnim
informacijama je isplativa investicija. Knji-
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ers; (5) identification of” waste of resourc-
es” and reducing inventory costs; (6) sales
information to customers, partners and sup-
pliers; (7) improving strategies with bet-
ter marketing analysis; (8) gives users the
means to make better decisions; (9) deal-
ing assumptions with facts. (Dropped item
which said Take your investment in ERP or
data warehouse).

The limitations of business
intelligence systems

The main disadvantages, and we can
say restrictions that accompany such sys-
tems, like business intelligence systems are:
(1) the high cost of software; (2) expensive and
long time training to use; (3) requires a large
range of experts in the field of technology; (4)
mixing data from different sources; (5) send
requests to retrieve data from business intel-
ligence systems can be tedious and time-con-
suming, with aspect of the system users.

IMPLEMENTATIONS AND
APPLICATIONS

The introduction of BI systems is a
process which is practically endless. At the
time of the unstable environment that is be-
coming hyper aggressive, and therefore an
uncertain future, business intelligence must
constantly evolve as requirements analysis
and forecasts become more complex, espe-
cially when added to the need for high speed
processing and performance (real-time as a
key notion of information now).

Where to buy a Bl system
and how much it cost?

Raises the question of the price of such
systems and cost information. In the 21 Ages,
Ages of information and knowledge, price of
information is equal to the price of survival in
the market. Establishment of a system for man-
agement of business information is a profitable
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govodstvo ne biljezi oportunitetne troSkove
losih poslovnih odluka na osnovi nedostatka
informacija. Takve promasaje biljeze berza
1 konkurencija. Ta dva”mjerna instrumenta”
nepogreSivo znaju kazniti slabosti poslova-
nja. Bl sistem ne postoji kao gotov proizvod,
postoje proizvodaci koji nude tehnoloske
platforme i znanja za implementaciju. Nema
rjeSenja s police. Razlog tome jest ¢injenica
da modeli odlucivanja jesu sli¢ni, ali strate-
gija, segmentacija trzista i proizvoda, proce-
si i veze medu njima su razli¢ite. Heterogeni
su takode izvori podataka koji hrane” ove
sisteme.

Veliki dobavljaci proizvodaci se ugru-
bo dijele u dvije grupe baza podataka - IBM,
Oracle 1 Microsoft - ¢ije baze sluze kao temelj
za izgradnju skladiSta podataka. Tu platformu
oni koriste kao osnovicu. Klijentima takode
nude i front-end alate za krajnjeg korisnika
kao 1 implementaciju i poslovne modele.

Izvorni Bl dobavljaci, od kojih treba
izdvojiti Cetiri velika koji imaju zna¢ajnu pri-
sutnost i na naSem regionalnom trzistu — SAS,
Cognos, Business Objects 1 Micro Strategy.
Njihov glavni fokus su front-end alati za kraj-
nje korisnike koji se mogu vezati na bilo koju
od platformi za bazu podataka. Oni su, izuzev
SAS-a koji je prisutan s lokalnim kancelariji-
ma u zemljama naseg regiona, prisutni preko
ovlastenih distributera.

Primjena

Mnoge velike i1 srednje firme aktiv-
no pristupaju pojmu poslovne inteligencije,
razvijaju 1 implementiraju takve sisteme i
koriste ih u svom elektronskom poslovanju.
Firme uspijevaju pretvoriti informacije u po-
slovnu inteligenciju, poslovnu inteligenciju
u korporativno znanje, a kolektivno znanje u
povecani profit. U skladu sa ranije re¢enim,
moze se navesti nekoliko oblasti u kojima je
pogodna primjena sistema poslovne inteli-
gencije: (1) smanjenje operativnih troskova,
realizacija ciljeva prodaje, unapredenje siste-
ma nabavke; (2) koriS¢enje OLAP-a (OnLine

investment. Accounting does not record oppor-
tunity costs of bad business decisions based on
lack of information. Such failures are recorded
stock market and competition. These two”’gaug-
es” unmistakably know penalize weaknesses of
business. BI system does not exist as a finished
product, there are manufacturers that offer tech-
nology platforms and knowledge to implement.
There are no off the shelf solutions. The reason
for this is the fact that the decision models are
similar, but the strategy, market segmentation
and product, processes and relationships be-
tween them are different. Are also heteroge-
neous data sources that”food” these systems.

Big manufacturers are roughly divid-
ed into two groups of databases - IBM, Ora-
cle and Microsoft - whose bases are used as
a basis for building a data warehouse. That
platform they use as a base. Clients also offer
front-end tools for end users, implementation
and business models.

Original manufacturers, and from
which need to allocate the four great that have
a significant presence on the regional market
- SAS, Cognos, Business Objects and Micro
Strategy. Their main focus is the front-end
tools for end users that can be connected to
any of the platforms for the database. They
are, except for the SAS which is present with
subsidiaries in the countries of our region,
present through authorized distributors.

Application

Many large and medium-sized com-
panies active approach to the notion of busi-
ness intelligence, development and imple-
mentation of these systems and use them in
your e-business. Companies thrive to turn
information into business intelligence, busi-
ness intelligence in corporate knowledge and
collective knowledge to increase profits. Ac-
cording to the previous description, can be
specified several areas in which suitable ap-
plication of business intelligence: (1) reduc-
tion in operating costs, the realization of sales
targets, improving the procurement system;
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Analitical Processing) za smanjivanje trosko-
va IT sektora, otkrivanje novih moguénosti za
dobit, unapredenje upravljanja troskovima;
(3) koris¢enje Data Mininga za pronalazenje
klju¢nih parametara vezanih za odredeni se-
gment kupaca.

Sve navedene primjene moguce su
samo uz korisc¢enje sofisticiranih alata i aplika-
cija, ukoliko su podaci pripremljeni u forma-
tima pogodnim za razne vrste analiza. Za po-
slovne korisnike je od vaznosti da imaju alate i
aplikacije kojima ¢e biti u stanju da analiziraju
podatke, dok je za IT osobe vazno da posje-
duju aplikacije 1 alate za stvaranje 1 upravlja-
nje okruZenjem za poslovnu inteligenciju. U
tu svrhu koriste se razliciti alati kao Sto su: (1)
namjenske aplikacije; (2) alati za izvrSavanje
upita; (3) OLAP alati; (4) alati za statistiCku
analizu; 1 (5) alati za Data Mining 1 dr.

Tehnike integracije
poslovne inteligencije

Pitanje integracije u postojece poslov-
ne procese je jedno od osnovnih pitanja na
pocetku primjene bilo kog sistema. Odgovor
je identifikacija uloge BI-a u svakom od pro-
cesa, zatim integracija u te procese i primjena
u okviru postoje¢ih informacionih sistema.
Bitno je razumijeti da su ljudi ti koji sprovode
procese, a aplikacije samo alati kojima se oni
sluZe. Poslovna inteligencija se moze integri-
sati u poslovne procese preduzeca na nekoli-
ko nacina:

1. integracijom analiti¢kih aplikacija sa ope-
rativnim aplikacijama koriS¢enjem”enter-
prise” portala da bi podacima mogli pri-
stupiti 1 interni 1 eksterni korisnici;

2. ugradivanjem analitickih metoda u ope-
rativne aplikacije u procesu razvoja apli-
kacija;

3. uvodenjem web servisa koji ¢e dinamic-
ki integrisati analiticke metode internim
ili partnerskim operativnim aplikacijama
radi podrske zajednickom poslovanju.
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(2) Using OLAP (OnLine Analytical Process-
ing) to reduce the cost of IT sector, discov-
er new opportunities for profit improvement
cost management; (3) using Data Mining to
find the key parameters related to a specific
customer segment.

All these applications are only pos-
sible with the use of sophisticated tools and
applications, if the data are prepared in a for-
mat suitable for various types of analysis. For
business users it is important to have the tools
and applications you will be able to analyze
the data, and the IT people important to have
the applications and tools to create and man-
age the environment for business intelligence.
For this purpose, various tools such as: (1)
dedicated applications; (2) tools for querying;
(3) OLAP tools; (4) tools for statistical analy-
sis; (5) tools for Data Mining and others.

Techniques of integration
of business intelligence

The issue of integration into existing
business processes is one of the fundamental
questions at the beginning of implementation of
any system. The answer is to identify the role of
Bl in each process, then the integration of these
processes and the application of the existing in-
formation systems. It is important to understand
that the people who carry out these processes,
and applications just tools they used. Business
intelligence can be integrated into the business
processes of the company in several ways:

1. integration of analytic applications with
operational applications using the” en-
terprise” data portal to gain access to
internal and external customers;

2. incorporating analytical methods in op-
erational applications in the develop-
ment of applications;

3. the introduction of web services to dy-
namically integrate analytical methods
of internal operational or partner appli-
cations, to support joint operations.
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POJAM | ZNACAJ
DATA MININGA

Za bolje razumijevanje istrazivanja i
samog podrucja rudarenja podataka prvo je
potrebno objasniti njegovo znacenje. Ana-
logija s rudarstvom je ocigledna. U potrazi
za rudom koja je sakrivena negdje u planini,
neophodno je duboko kopati, izbaciti velike
koli¢ine zemlje 1 kamena (jalovine, u naSem
slu¢aju nepotrebnih podataka), a, kada se
jednom naide na zilu, neophodno je pratiti
je cijelom duzinom. Rudarenje podataka je
prirodna evolucija tehnologije, a koja upotre-
bljava koncepte, metode 1 tehnike razli¢itih
disciplina kao $to su baze podataka, statistika
1 vjestacka inteligencija. Tehnologija baza po-
dataka se razvila iz primitivnih u sofisticirane
1 moc¢ne sisteme baza podataka kakve danas
poznajemo. Taj razvoj omogucio je biljeze-
nje 1 sakupljanje ogromnih koli¢ina podataka,
Sto je neizbjezno dovelo 1 do potrebe obrade i
analize tih podataka, a sve u svrhu dobijanja
korisnih informacija i znanja. Same tehnike
rudarenja podataka rezultat su dugog procesa
istrazivanja i razvoja statistickih algoritama.
Ova evolucija je zapocela jo§ kad su poslov-
ni podaci prvi put uskladisteni u kompjutere,
a nastavlja se kontinuirano s unapredenjem
pristupa podacima i u posljednje vrijeme, ge-
nerisanjem tehnologija koje omogucuju ko-
risnicima navigaciju kroz podatke u realnom
vremenu. Proces rudarenja podataka danas je
moguce provoditi zato §to je potpomognut s
tri tehnologije koje su sada dovoljno sazrele:
(1) moénom multiprocesorskom ra¢unarskom
tehnologijom; (2) tehnologijom za masivno
prikupljanje podataka; 1 (3) algoritamskim
tehnikama za rudarenje podataka.

U evoluciji od poslovnih podataka do
poslovnih informacija 1 znanja, svaki novi
korak graden je na prethodnom. Zahvaljujuci
Data Mining-u, moguce je predvidjeti trend
trzista ili ponasanje konzumenata i na taj na-
¢in obezbijediti uspijeh firme ili proizvoda.
To se postize analizom podataka iz raznih
perspektiva 1 pronalazenjem veza i odnosa
izmedu naizgled nepovezanih informacija.

THE CONCEPT AND IMPORTANCE
OF DATAMINING

For a better understanding the re-
search areas of Data Mining is first neces-
sary to explain its meaning. The analogy
with mining is obvious. Looking for a truck
that is hidden somewhere in the mountains,
it is deep to dig out large amounts of soil
and rock (overburden, in our case, unneces-
sary data), and once it finds a vein, it is nec-
essary to follow the entire length. Data min-
ing is the natural evolution of technology,
which uses the concepts, methods and tech-
niques of different disciplines such as da-
tabases, statistics and artificial intelligence.
Database technology evolved from primi-
tive to sophisticated and powerful database
systems as we know them. This develop-
ment has enabled the recording and collect-
ing huge amounts of data that inevitably led
to the need for processing and analysis of
these data, with the purpose of getting use-
ful information and knowledge. Same Data
Mining techniques are the result of a long
process of research and development of sta-
tistical algorithms. This evolution started
in the business when the first data stored in
computers, and continues with the contin-
uous improvement of data access in recent
times, generating technologies that allow
users to navigate through the data in real
time. The process of Data Mining is now
possible to implement because it is support-
ed by the three technologies that are now
sufficiently mature: (1) powerful multipro-
cessor computer technology, (2) technology
for mass data collection and (3) algorithmic
techniques for Data Mining.

In the evolution from business data
to business information and knowledge, each
new step is built on the previous one. Thanks to
Data Mining, it is possible to predict the trend
of the market or the behavior of consumers
and thus ensure the success of the company
or product. This is achieved by analyzing data
from different perspectives and finding con-
nections and relationships between seemingly
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Na primjer, dinami¢ni pristup podacima je
kriti¢na tacka za svrdlanje (eng. drill-throu-
gh) u aplikacijama za navigaciju podacima,
a osposobljenost za skladiStenje ogromnih
baza podataka je kriticna za proces rudare-
nja podataka. Proces Data Mininga neraski-
divo je vezan za raCunare. Uz pomo¢ poseb-
nog softvera, sistemi analiziraju podatke iz
razlic¢itih uglova, pronalaze hipoteze, ispro-
bavaju ih i u€e na prethodnim iskustvima.
Treba uvijek imati u vidu da je softver samo
alatka 1 da je 1 dalje potrebno ljudsko pri-
sustvo, koje ¢e dati posljednju rije¢. Ali, u
prvoj fazi obrade kompjuterski sistemi su
nezamjenjivi zbog svoje brzine. Za razliku
od Coveka, kome bi neka ocigledna veza
izmedu dva podatka promakla, kompjuteru
takva greSka ne moze da se dogodi (uslovno
receno).

Primjer 1: Lanac supermarketa. La-
nac supermarketa u Americi je, koristec¢i
Oracle-ov softver za analizu podataka, otkrio
da su muskarci koji su kupovali pelene ce-
tvrtkom 1 subotom najées¢e kupovali 1 paket
piva. Dublja analiza otkrila je da su ovi kupci
sedmi¢nu kupovinu obavljali subotom. Ce-
tvrtkom su kupovali samo nekoliko proizvo-
da, a pivo su kupovali kako bi im se naslo za
dolaze¢i vikend.

Zahvaljujuéi ovoj informaciji, lanac
supermarketa je povecao prihode tako Sto je
vitrinu sa pivom pomjerio blize polici sa pe-
lenama. Jasno je da bi svakom ljudskom ek-
spertu veza izmedu muskaraca, pelena, piva
i odredenih dana u nedelji promakla, ali ne i
nepristrasnoj logici kompjutera.

Primjer 2: Postanska aplikacija Po-
ste Crne Gore. PoStanska aplikacija za PoStu
Crne Gore se bazira na prikupljanju 1 Cuvanju
trenutnih, odnosno dnevnih, podataka o po-
Stanskim transakcijama obavljenim na terito-
riji cijele Crne Gore.

Jedan dio tih podataka se transformise
u korisne informacije 1 skladisti da bi se ka-
snije iskoristili u razli¢itim analizama za po-
trebe menadZzmenta.
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unrelated information. For example, dynam-
ic data access is a critical point for svrdlanje
(Eng. drill -through) in applications for navi-
gation data and the ability to store huge data
base is critical for the process of Data Mining.
The process of Data Mining is closely related
to computers. With the help of special soft-
ware, systems analyze data from many differ-
ent angles, find a hypothesis, experiment with
them and learn from previous experiences. It
should always be borne in mind that the soft-
ware is only a tool and that it is still neces-
sary to human presence, which will give the
last word. But, in the first stage of processing
computer systems are indispensable, because
of its speed. Unlike men, who would let an
obvious connection between the two data
missed, such a computer error can not happen
(so to speak).

Example 1: Supermarket chain. The
chain of supermarkets in the United States,
using Oracle software to analyze the data, BI
found that the men who had bought diapers
on Thursdays and Saturdays usually buy a
package of beer. Closer analysis revealed that
these customers purchase performed weekly
on Saturdays. Thursdays bought only several
products, and beer are bought in order to be
found for the coming weekend.

Due to this information, the supermar-
ket chain has increased its revenues by a glass
case of beer moved closer to the shelf with
the diapers. Clearly, the expert in every hu-
man relationship between men, diapers, beer
and certain days of the week missed, but not
the impartial logic of computers.

Example 2: Mail application Monte-
negro Post. Postal applications for the Post
of Montenegro is based on the collection and
preservation of the current, that is, daily, data
on postal transactions conducted on the terri-
tory of Montenegro.

Some of the data is transformed
into useful information and stores it for
later use in various analyzes for manage-
ment.
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Tabela 2
Prikaz cetiri revolucionarna koraka koja su
pruzila mogucnost brzih i preciznih odgovora

kakve danas zahtijeva savremeno poslovanje
(Panian, Klepac, 2003)

Table 2:
Overview of four revolutionary steps as the
opportunity of fast and accurate answers

that modern business requires today
(Panian, Klepac, 2003)

Period Evolucijski koraci Poslovni zahtjevi Tehnologija Karakteristike
Evolutionary steps Business Requirements Technology Characteristics
1960-te Prikupljanje podataka Koliki je ukupni prihod kopani- Kompjuter, Staticka isporu-
1960-th Data Collection je u posljednjih pet godina? trake, diskovi  ka istorijskih
[What is the total income of the [Computers, podataka
company in the last five years?] tapes, discs] [Static delivery
of historical data]
1980-te Pristup podacima Kolika je bila prodaja po Relacijske Dinamic¢na
1980-th Access to data odredenim prodajnim jedini- baze podataka, isporuka istori-
cama na podrucju Dalmacijeu  SQL, ODBC  jskih podataka
proteklom mjesecu? [Relational da- na jednom nivou
[How much was the sale by tabases, SQL,  [Dynamic deliv-
certain selling units in Dalmatia ODBC] ery of historical
in the last month?] data on a single
level]
1990-te Skladistenje podataka Kolika je bila prodaja u OLAP, Dinamicna
1990-th i sistemi za podrsku odredenim prodajnim jedini- multidi-men-  isporuka istori-
odlucivanju cama na podrucju Dalmacije zionalne baze  jskih podataka
[Data warchousing u proteklom mjesecu? Istrazi podataka, na vise nivoa
and decision support (drill down) lokalitet Split skladiste poda- [Dynamic deliv-
systems] [How much was the sale of taka ery of historical
certain retail units in Dalmatia [OLAP, Mul-  data at multiple
in the last month? tidimen-sional  levels]
Explore (drill down) - Split databases, data
area) warehouse]
Danas Rudarenje podataka Sta se moze dogoditi s proda- ~ Napredni Predvidiva
Today Data Mining jom na lokalitetu Split u algoritmi, i proaktivna
sljede¢em mjesecu? Zasto? multiprocesor-  isporuka infor-

[What can happen to the sale of
the site split in the next month?
Why?]

ski kompjuteri,
masivne baze
podataka
[Advanced al-
gorithms, mul-
tiproce-ssor
computers,
massive data-
bases]

macija
[Predictable and
proactive infor-
mation delivery]

Osnovni tipovi Data Mininga

Dva osnovna tipa rudarenja podataka:
(1) verifikacija hipoteze — cilj je provjeriti da
li su neka ideja ili utisak o vaznosti odnosa
medu odredenim podacima utemeljeni ili ne;
(2) otkrivanje novih znanja — medu nekim po-
javama mogu postojati neki jo§ nepoznati, a

The main types of Data Mining

Two basic types of Data Mining:
(1) verification of hypotheses - the goal is to
check whether an idea or impression of the
importance of the relationship between spe-
cific data based or not ; (2) found new knowl-
edge - among some phenomena may be some
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statisticki vazni odnosi koje Covjek ni isku-
stvom niti svojim intelektualnim sposobno-
stima ne moze spoznati.

Rudarenje podataka je izrazito multi-
disciplinarno podrucje 1 obuhvata: baze poda-
taka, ekspertne sisteme, teoriju informacija,
statistiku, matematiku, logiku, te ¢itav niz pri-
druZenih podrucja. Podruc¢ja u kojima se ru-
darenje podataka moze uspjeSno primjenjivati
su raznolika, na primjer, poslovanje preduze-
¢a, ekonomija, mehanika, medicina, genetika
itd. Rudarenje podataka primjenjivo je u svim
onim podru¢jima gdje se raspolaze velikom
masom podataka na osnovu kojih se Zele ot-
kriti odredene pravilnosti, veze i zakonitosti.
Citav niz faktora moZe uticati na ishod nekog
dogadaja, a zadatak je rudarenja podataka ot-
kriti najznacajnije medu njima i njihove ka-
rakteristike s obzirom na ciljana stanja.

Osnovne tehnologije za Data Mining

Osnovne tehnike za rudarenje poda-
taka su: (1) statisticke metode, (2) geneticki
algoritmi, (3) neuralne mreze, (4) stabla odlu-
¢ivanja, (5) vjestacka inteligencija, (6) asoci-
jacijska pravila, itd.

Analiticka statistika je osnova tih no-
vih procesa za otkrivanje znanja. Iz statisti¢-
ke perspektive, rudarenje podataka se moze
opisati kao racunarski automatizovana istra-
zivacka analiza podataka iz (obi¢no) velikih
i slozenih baza podataka s razliCitih platfor-
mi, lokacija, operativnih sistema i softvera.
Rudarenje podataka je izuzetno znacajno u
sistemima sa mnoStvom podataka, u kojima
je moguce pronaci ¢injenice za koje se nije ni
znalo da postoje.

Potrebna infrastruktura

Softver za Data Mining je pristupacan
kako za velike mainframe sisteme tako i za
samostalne PC platforme. Cijena sistema va-
rira od nekoliko hiljada pa do nekoliko mili-
ona dolara, za najvece sisteme. Dva osnovna
uslova za izbor odgovarajuée platforme jesu
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still unknown, and statistically important re-
lationships that a man of experience or their
intellectual capacity can not be known.

Data mining is a highly multidis-
ciplinary field, including: databases, ex-
pert systems, information theory, statistics,
mathematics, logic, and a number of associ-
ated areas. The areas in which Data Mining
can be successfully applied are varied. For
example, the company’s operations, eco-
nomics, mechanics, medicine, genetics and
so on. Data mining is applicable in all areas
where it has a large mass of data which are
to discover regularities, relations and laws.
A variety of factors can affect the outcome
of an event, a task of Data Mining to dis-
cover the most important among them, and
their characteristics with respect to the tar-
get state.

Basic Technology for Data Mining

Basic techniques of Data Mining
are: (1) statistical methods, (2) genetic al-
gorithms, (3) neural networks, (4) decision
trees, (4) artificial intelligence, (6)asocijaci-
jske rules etc..

Analytical statistics are the basis of
these new processes for knowledge discovery.
From the statistical perspective, Data Mining
can be described as computer automated ex-
ploratory data analysis of (usually ) large and
complex databases with different platforms,
location, operating system and software. Data
mining is particularly important for systems
with a large amount of data, which can be
found in the fact that you did not even know
existed

Infrastructure

Software for Data Mining is afford-
able for large mainframe systems and for in-
dividual PC platforms. Price system varies
from a few thousand dollars to several mil-
lion dollars for the largest systems. Two main
conditions to select the appropriate platform
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veliCina baze podataka i kompleksnost za-
htjeva. Velika baza podataka sa sobom povla-
¢i veliki broj podataka koje treba skladistiti 1,
odrzavati 1 samim tim, zahtijeva mo¢niji si-
stem. Kompleksnost zahtjeva 1 njihov veliki
broj takode povecavaju potrebu za procesor-
skom mo¢i. Ubrzavanje rjeSavanja upita moze
se posti¢i indeksiranjem podataka. Takode,
paralelno procesiranje znacajno ubrzava rad
s velikim bazama podataka. Stotine paralelno
vezanih (obi¢nih) kompjutera mogu da posti-
gnu performanse jednog superkompjutera.

Kako funkcioniSe? - Metode
Data Mining-a

Dva osnovna cilja DM projekata se
mogu svrstati u dvije kategorije: (1) predvi-
danje 1 (2) deskripcija.

Predvidanjem se pokuSava iz postoje-
¢ih podataka prognozirati buduce vrijednosti
varijabli (npr. prodaje), dok se deskripcijom
nastoje pronaci uzorci u podacima c¢ijim se
interpretiranjem moze objasniti ponasanje ¢i-
tavog sistema. Jedna od faza u cijelom proce-
su otkrivanja znanja je 1 mapiranje konkret-
nih ciljeva analize s Data Mining metodama.
Ipak, mogu se definicati 3 osnovne Data Mi-
ning metode: (1) klasifikacija, (2) klastering i
(3) asocijacija.

Klasifikacija se bavi svrstavanjem
objekata u neku od predefinisanih kategorija.
Primjer klasifikacije je razvrstavanje trazitelja
kredita u nisko, srednje ili visoko rizi¢nu gru-
pu. Ono $§to ¢e se desiti ,,ispod haube* je da ¢e
Data Mining algoritam proci kroz bazu bivsih
korisnika kredita te utvrditi koje to karakteri-
stike imaju, recimo, korisnici koji nisu uredno
vracali kredit. Pomocu tih karakteristika ban-
ka moze trazitelja kredita svrstati u neku od
kategorija, te traziti vece ili manje osiguranje
povrata sredstava.

Klasteriranje se takode bavi svrsta-
vanjem objekata u kategorije, samo ovdje te
kategorije nisu unaprijed definisane, $to pro-
blem ¢ini ve¢im. Primjer primjene te metode
je razvrstavanje kupaca u kategorije prema

are database size and complexity of the appli-
cation. Large database entails a large amount
of data that must be stored and maintained
and, thus, requires a more powerful system.
The complexity of the application and its
many also increase the amount of processing
power. Accelerating resolving queries can be
achieved by indexing the data. In addition,
parallel processing significantly accelerates
from large databases. Hundreds of parallel
(common ) computer can achieve a perfor-
mance supercomputers.

How does it work? - Methods for
Data Mining

Two main goals DM projects can be
classified into two categories: (1) prediction
and (3) describing.

Predictive attempts from existing data
to predict future values of the variables ( for
example: sales), while the descript, trying to
find patterns in the data, whose interpretation
of be explained by the behavior of the entire
system. One of the stages in the process of
knowledge discovery and mapping of specific
objectives of the analysis with Data Mining
methods. Three basic Data Mining methods
can be defined: (1) classification, (2) cluster-
ing and (3) associations.

Classification deals with the classi-
fication of objects into one of the predefined
categories. An example of classification is the
classification of applicants into low, medium
or high-risk group. What happens”under the
hood” is that, that Data Mining algorithms will
pass through the base of the former borrower
and will determine which characteristics they
have, for example, people who are not duly re-
turned the loan. Using these characteristics, the
bank can loan seekers fall into these categories
and look more or less insurance refund.

Clustering 1s also concerned with group-
ing objects into categories, but here you are not
pre- defined categories, which makes the prob-
lem bigger. An example application of the meth-
od is the classification of consumers into catego-
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kojima se onda mogu definisati razli¢ite mar-
ketinSke strategije. Kupci su razliciti, razlici-
tih ukusa, uvjerenja, stila kupovine i, $to je
najvaznije, razli¢ite profitabilnosti. Zato kup-
ce treba 1 razli€ito tretirati.

Asocijacija se bavi pitanjem koje se
stvari deSavaju istovremeno. Tako je npr. u
Data Mining-u poznata metoda potroSacke
korpe gdje se gleda koji se proizvodi Cesto
kupuju zajedno. Analizom podataka mozete
otkriti da se ¢esto uz pjenu za brijanje kupuju
1 zileti §to je o€igledno. Medutim, mogu se ot-
kriti 1 neke skrivene veze poput primjera piva
i pelena (prethodno navedeni primjer). Proces
rudarenja podataka sastoji se od viSe faza koje
jedna osoba samostalno ne moze izvrsiti. Te
faze mozemo posmatrati iz tri perspektive:

1. Problemska perspektiva koja je vazna na
samom pocetku i kraju rudarenja podata-
ka. Sastoji se od odabira problema, nje-
gova definisanja, te procjene i primjene
znanja. Osoba koja obavlja ove zadatke
moze se jednostavno nazvati korisnik.

2. Podatkovna perspektiva koja obuhvata
sve zadatke vezane uz pripremu poda-
taka za njihovo rudarenje, a obavlja je
informaticar.

3.  Metodoloska perspektiva se sastoji od
svih zadataka vezanih uz analizu poda-
taka, metode selekcije, implementaci-
je, prezentacije 1 interpretacije rezultata.
Osoba zaduZena za te zadatke je stru¢njak
rudarenja podataka (eng. data miner).

Primjene Data Mininga

Primjena Data Mininga je neograni-
¢ena. Pomenuta je primjena u trgovini radi
poboljSanja prodaje nekih proizvoda. Takode,
moguce je predvidjeti reakciju trziSta na novi
proizvod 1 odrediti kada je najbolji trenutak
za njegovu promociju. Ova tehnologija nala-
z1 primjenu i u bankarstvu, gdje je, recimo,
moguce na osnovu ranijih slucajeva odrediti
da li pojedinac spada u rizi¢nu grupu, kada je
u pitanju davanje kredita. U medicini moze
da se odredi koju terapiju treba prepisati pa-
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ries according to which you can define a different
marketing strategy. Customers are different, dif-
ferent tastes, beliefs, style, shopping, and, most
importantly, different profitability. Therefore,
customers should also be treated differently.

The Association deals with the issue that
things are happening at the same time. Thus, for
example. in Data Mining methods known con-
sumer basket which is seen to be products are
often bought together. Data analysis can reveal
that often the shaving cream and razor blades
buy, and that is the obvious. However, one can
discover some hidden links as examples of beer
and diapers (the above example). The process of
Data Mining consists of several phases that one
person alone can not accomplish. These stages
can be viewed from three perspectives:

1. Problem solving perspective, which is im-
portant at the beginning and end of Data
Mining. It consists of a selection problem, its
definition, and the evaluation and application
of knowledge. A person who performs these
tasks can be easily called by the user.

2. Data perspective that includes all tasks
associated with preparing data for min-
ing them, and perform a computer sci-
entist.

3.  Methodological perspective consists
of all the tasks related to data analysis,
method selection, implementation, pre-
sentation and interpretation of results.
The person in charge of these tasks is an
expert Data Mining (Eng. data miner).

Applications of Data Mining

Application of Data Mining is un-
limited. The said application is in store for
boosting sales of some products. Also, it is
possible to predict the market reaction to the
new product, and when is the best time of
his promotion. This technology is also used
in the banking industry, where, for example,
be based on past cases to determine whether
an individual belongs to a risk group when it
comes to giving credit. In medicine, it can be
determined that therapy be prescribed to the
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cijentu. Elektrane ili telefonske kompanije
mogu da predvide kada ¢e 1 koliki biti vrhu-
nac opterecenja kako bi ga izbjegle. U novije
vrijeme javlja se pojam Data Warehousing,
koji se ondosi na centralizaciju svih podataka
u jedno’’skladiste”. Centralizacija podataka
dramaticno ubrzava pristup podacima i njiho-
vu analizu. Podaci koji se nalaze u ovim skla-
diStima mogu biti dostupni svima.

Kratkoro¢no gledano, najveéa primje-
na Data Mininga vezana je za maksimiziranje
profita u preduze¢ima. Pogled malo dalje u
buduénost pretpostavlja Data Mining integri-
san u svakodnevicu, gdje bismo, zahvaljujuc¢i
ovoj tehnologiji, mogli da planiramo rutu do
posla (Sto na neki nacin ve¢ mozemo) ili da
trazimo najpovoljniju prodavnicu za kupovi-
nu svakodnevnih namirnica. U nauci je reci-
mo popularna primjena Data Mininga u astro-
nomiji, gdje se automatski klasifikuju nebeski
objekati. Trenutno je vrlo popularna primjena
Data Mining metoda u bioinformatici, genet-
skom inzenjeringu i farmaciji. U posljednje
vrijeme sve se vise 1 drZzavne agencije zani-
maju za Data Mining.

Data Mining se moZe zlonamjerno
iskoristiti, prije svega, narusavajuéi privat-
nost. Postoje strahovi da bi osiguravajuce
kompanije mogle koristiti Data Mining teh-
nike kako bi odredenim grupama korisnika
uskratile pravo na zdravstveno osiguranje.
Glavno podrucje primjene Data Mininga je
ipak biznis. Marketing je podrucje gdje se
Data Mining, vjerojatno, najvise koristi kako
bi se identifikovale pojedine grupe kupaca i
predvidjelo njihovo ponaSanje. Na primjer,
budu¢i da je izracunato da je prosje¢no 6
puta teze dobiti novog kupca nego zadrzati
postojeceg, korisno je znati zasto kupci od-
laze. Medutim, takode je izracunato da se u
prosjeku samo 4% kupaca zali. Data Mining
moze pruziti odgovor na pitanje zasto preo-
stalih 96% kupaca odlazi. Jo$ jedna Cesta pri-
mjena je otkrivanje prevara koju koriste pore-
ske sluzbe 1 drzavne agencije za sprecavanje
organizovanog kriminala. Specijalizovana
sluzba americkog ministarstva finansija ko-
risti takav jedan sistem za otkrivanje pranja

patient. Power stations and telephone com-
panies can not predict when and how to be
culmination of the load, in order to avoid it.
More recently appears the notion Data Ware-
housing, that apply to the centralization of all
data in a” warehouse”. Centralization of data
dramatically accelerates data access and anal-
ysis. Information contained in this repository
can be made available to everyone.

In the short term, the biggest applica-
tion of Data mining is related to the maximi-
zation of profits in companies. Look a little
further into the future Data Mining assumes
integrated into everyday life, where we,
through this technology, we can plan a route
to work (which in some ways, but we can )
or to look for the best shop to buy everyday
goods. In science, for example, is a popular
application of Data Mining in astronomy,
where it is automatic classification of celestial
objects. There are a very popular application
of Data Mining methods in bioinformatics,
genetic engineering and pharmacy. Lately,
more and more government agencies are in-
terested in Data Mining.

Data mining can be used, malicious-
ly. For example, for compromising privacy.
There are fears that insurance companies
can use Data Mining techniques to certain
groups of people denied the right to health
insurance. The main area of application of
Data Mining is still a business. Marketing
is an area where Data Mining is probably
the most used, in order to identify specific
groups of customers and predict their be-
havior. For example, since it is calculated
that an average of 6 times harder to get a
new customer than to retain an existing one,
it is useful to know why customers are leav-
ing. However, it is also calculated that, on
average, only 4 % of customers complain.
Data Mining can provide an answer to why
the remaining 96 % of customers leave. An-
other common application is the detection
of deception used by the tax office and state
agencies in fighting organized crime. Spe-
cialized Service U.S. Treasury uses such a
system to detect money laundering since
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novca jos od 1993. godine. Otkrivanje preva-
ra pomocu Data Mininga se €esto koristi 1 u
telekomunikacijskoj industriji, te kompani-
jama koje izdaju kreditne kartice. Jedna od
nekonvencionalnih primjena Data Mininga
su sistemi NBA klubova New York Knicksa
1 Miami Heata koji analiziraju uzorke u igri
protivnickih ekipa. Na duge staze, Data Mi-
ning moze da obezbijedi lijekove za danasnje
neizlecive bolesti ili ¢ak da pruzi odgovor na
pitanje porijekla univerzuma.

Data Mining kod nas

Nas region i nije bas svjetski lider na
podrucju Data Mininga. I u svijetu su Data
Mining projekti jo§ relativno rijetki, kao 1
kod BI, najveca prepreka Siroj upotrebi Data
Mininga je to S$to u dobrom dijelu slucajeva
kod nas ne preovladava ekonomski kriteri-
jum. Osim toga, preduslov za takve projek-
te je konkurencija. Data Mining projekti su
skupi, kompleksni, dugotrajni i postoji velik
rizik da uopSte nece zavrsiti uspjeSno. Bez
prisile konkurencije, nitko se nece upusta-
ti u takav rizik. Jedina dva sektora u nas u
kojima vlada prava konkurencija, trgovina
1 bankarstvo, ujedno su i dva sektora iz ko-
jih dolazi najveci broj BI projekata. Vecéina
velikih trgovackih i financijskih kuéa u nas
su ve¢ prije nekoliko godina pocele s prvim
Business Intelligence projektima. Primjer:
Raiffeisen banka se Data Miningom sluzi za
razli¢ite marketinske analize.

PRIMJER SISTEMA POSLOVNE
INTELIGENCIJE

Oracle Bl EE - Moderna poslovna
inteligencija

Oracle Business Intelligence Suite ba-
ziran je na modernoj Veb servisno orijentisanoj
arhitekturi (SOA) koja osigurava istinsku po-
slovnu inteligenciju sljedece generacije. Orac-
le Business Intelligence Suite Enterprise Editi-
on (OBI EE) je zajednic¢ko ime za integrisanu
grupu alata poslovne inteligencije sastavljenu
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1993. year. Fraud with Data Mining is often
used in the telecommunications industry,
and companies that issue credit cards. One
of the unconventional application of Data
Mining systems is NBA teams, the New
York Knicks and Miami Heat - analyzing
samples to play other teams. In the long
term, Data Mining can provide cures for to-
day’s incurable diseases or even to give an
answer to the question of the origin of the
universe.

Data Mining on our region

Our region is not exactly a world leader
in the field of Data Mining. In the world of Data
Mining projects are still relatively rare, as in BI,
the biggest obstacle to the wider use of Data
Mining is that to a great extent in our case is not
prevalent economic criteria. In addition, the re-
quirement for such projects is competition. Data
mining projects are expensive, complex, long-
term and there is a high risk that it will not com-
plete successfully. Without coercion competi-
tion, no one is going to indulge in that kind of
risk. The only two sectors in the U.S. in which
there is real competition, trade and banking,
are also the two sectors from which the largest
number of BI projects. Most of the major com-
mercial and financial houses in the U.S. have
already started several years ago with the first
Business Intelligence projects. Example: Raif-
feisen Bank in Data Mining machine is used for
various market analysis.

EXAMPLE OF ABUSINESS INTELLI-
GENCE SYSTEM

Oracle Bl EE - Modern business
intelligence

Oracle Business Intelligence Suite is
based on modern Web service-oriented archi-
tecture (SOA ) that provides a true next-gen-
eration business intelligence. Oracle Business
Intelligence Suite Enterprise Edition ( OBI
EE) is the common name for the integrated
set of business intelligence tools consisting of
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od sveobuhvatnog skupa proizvoda koji omo-
gucavaju: (1) korporacijsko izvjeStavanje 1 ad
hoc analize; (2) mobilnu analitiku 1 diskonek-
tirane analize; (3) interaktivne BI Dashboard i
portalsku tehnologiju; (4) integraciju sa Micro-
soft Office-om i Excel-om; (4) iteligentan rad-
ni tok (workflow); (5) proaktivnu inteligenciju
1 upozorenja u realnom vremenu...

a comprehensive set of products that allow:
(1) corporate reporting and ad hoc analysis;
(2) mobile and disconnected analytics analy-
sis; (3) interactive BI dashboard and portal-
technology; (4) integration with Microsoft
Office and Excel; (5) intelligent workflow
(workflow ); (6) proactive intelligence and
alerts in real time.

COMMON ENTERPRISE INFORMATION MODEL

Slika 1. Kontrolna tabla Oracle BI EE
(Oracle, 2008)

ZAKLJUCAK

Sistem poslovne inteligencije je ta-
kav sistem koji ¢uva informacije i znanje o
konkurenciji, kupcima, dobavljacima, proce-
sima. On omogucava poslovno pregovaranje
1 broj¢ano argumentovan nastup prema kup-
cima 1 dobavljacima, kvalitetno operativno
planiranje, prac¢enje ponasanja konkurencije,
posmatranje pojedinih trziSnih segmenata te
predvidanje buducih pojava. Takode, sistem
poslovne inteligencije nudi bolje razumijeva-
nje vlastitih kupaca i spoznaju §to ih podstice
na odredeno ponasanje. S tehnicke strane, po-
slovna inteligencija je proces kojim se sirovi
podaci pretvaraju u informacije. Te informa-
cije se zatim analiziraju i koriste u procesu
odlu¢ivanja u preduzecu.

To BI or not to BI?

Nema dvoumljenja - odgovor je, sva-
kako, “to BI”. Business Intelligence (BI) si-

i —
ﬁ
[—

Picture 1. Oracle BI EE Dashboard
(Oracle, 2008)

CONCLUSION

Business intelligence system is a sys-
tem that stores information and knowledge on
competition, customers, suppliers, processes.
It allows business negotiation and reasoned
approach to numerically customers and suppli-
ers, quality operational planning, monitoring
the behavior of competitors, the observation of
individual market segments and predict future
events. Also, the business intelligence system
provides a better understanding of their own
customers and realize that encourages them to
certain behavior. On the technical side, busi-
ness intelligence is the process by which raw
data is converted into information. This infor-
mation is then analyzed and used in the deci-
sion-making process in the company.

“To BI or not to BI?”

No demur - the answer is definite-
ly ”To BIL.” Business Intelligence ( BI) sys-
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stemi postali su neizostavno orude svih razina
manadzementa u procesima odluc¢ivanja. Po-
jam poslovne inteligencije u poslednjih je ne-
koliko godina toliko aktuelan da ga je gotovo
nemoguce izbjedi, $to i ne ¢udi, s obzirom da
nudi rjeSenje za jedan od najvecih problema
manadzmenta — donoSenje kvalitetnih poslov-
nih odluka. Svaki poslovni subjekt, tijelo dr-
zavne uprave ili javna institucija, koji svoje
poslovanje podupiru nekim informacionim
sistemom mogu koristiti 1 poslovnu inteligen-
ciju. Uvodenje BI sistema pomaze u rjeSava-
nju upravljackih problema preduzeca, a, upo-
trebom informacija 1 znanja o konkurenciji,
kupcima, dobavljacima, procesima i vezama
medu procesima, omogucava poslovno pre-
govaranje 1 argumentirani nastup. Omoguca-
va kvalitetno operativno planiranje, pracenje
ponaSanja konkurencije, kupaca, dobavljaca,
promatranje pojedinih trziSnih segmenata i
predvidanje buducih pojava. BI sistem omo-
gucava bolje razumijevanje vlastitih kupaca 1
spoznavanje $to ih podstice na takvo ponasa-
nje. Uvodenje BI sistema u preduzeée moze
pomoci u barem cetiri podrucja:

1. bolje razumijevanje poslovanja — §to po-
krece poslovanje, koji trendovi, ponasa-
nja 1 anomalije su prisutne u poslovanju;

2. mjerenje koristi od uvodenja sistema —
kada znamo gdje i §to mjeriti, imamo i
jasne koristi ovakvog sistema;

3. poboljSavanje veza sa svim zainteresira-
nim stranama u stvaranju lanca vrijedno-
sti — osiguravanjem korisnih informacija
o poslovanju i preduzecu kupcima, do-
bavlja¢ima, zaposlenima, dioni¢arima
1 ostaloj javnosti stvara se povjerenje i
osjecaj informisanosti;

4. omogucavanje prilika za povecanjem
vrijednosti — informacije u danasnjem
dobu predstavljaju resurs, odnosno vri-
jednost kako za samo preduzece tako i za
ostale ucesnike na trzistu koji su spremni
platiti/kupiti odredene informacije.
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tems have become an indispensable tool for
all levels manadZementa in decision-making
processes. The concept of business intelli-
gence in the last few years, so current that it
is almost impossible to avoid, which is not
surprising, since it offers a solution to one of
the biggest problems of management - mak-
ing good business decisions. Each business,
government body or public authority which
holds some supporting information system
can be used by business intelligence. The in-
troduction of a BI system helps to solve man-
agement problems the company, and use of
information and knowledge on competition,
customers, suppliers, processes, and relation-
ships between processes and allows business
negotiation and reasoned act. Provides qual-
ity operational planning, monitoring the be-
havior of competitors, customers, suppliers,
monitoring of individual market segments
and predict future events. BI system provides
a better understanding of their own customers
and discovering that it encourages such be-
havior. The introduction of BI system in the
company can help in at least four areas:

1. better understanding of the business - what
drives the business, which trends, behaviors
and anomalies are present in the business ;

2. measuring the benefits of the system - we
know where and what to measure, and
we have clear benefits of such a system ;

3. improve communication with all stake-
holders in the value creation chain - pro-
viding useful information about business
and enterprise customers, suppliers,
employees, shareholders and the wider
public confidence and creates a sense of
awareness

4. providing opportunities to increase the
value - in today’s information age, a
resource that is the value for both the
company itself and for other market par-
ticipants are willing to pay / buy certain
information.
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