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Using Business Management Flight Simulators as
a Teaching Tool for Entrepreneurs

M. Peji¢ Bach
Ekonomski fakultet — Zagreb, Department of Informatics, Zagreb, Croatia
mpejic @efzg. hr

Abstract — Decision-making in entrepreneurship is often
very risky because consequences of entrepreneurs’ actions
are visible only after longer time (months or even years).
Ideal education tool in entrepreneurship would allow
entrepreneurs to compresses time and space in non-risk
environment and to gain experience and make mistakes
without fear of real damage. Such tool would allow potential
entrepreneurs to see the consequences of his/her actions in
few minutes or hours, and to detect possible wrong
presumptions about the real world venture capitalism. This
paper argues that management flight simulation models
could meet the educational challenge in entrepreneurship
and allow entrepreneurs to avoid intuitively correct
decisions that are actually not optimal. Paper will present
the system dynamics model of supply and demand.

L INTRODUCTION

Decision-making in entrepreneurship is  very
complicated because costs of managers’ decisions are
visible only after longer time. For example, if new product
is released it will take some time until it becomes accepted
from the customer base. In addition, acceptance of new
products industry is influenced to the great extent by the
many factors. Some of them are relative price of the
product compared to similar products, substitute products,
attractiveness of marketing campaign compared to
competitive products, sales — promotion, word of mouth,
friendly salesman, etc.

Entrepreneurs would benefit from more effective
education that would improve the quality of the decisions
making. The purpose of this article is to describe and
demonstrate applicability of system dynamics models as
decision and learning support tools for entrepreneurship
organizations that permit controlled experimentation and
enhance understanding of reality.

II.  USING SYSTEM DYNAMIC MODELS AS
MANAGEMENT LEARNING TOOLS

System dynamics is a powerful tool that enhances
learning about company, market and competitors, portrays
the cognitive limitations on the information gathering and
processing power of human mind, facilitates the practice
of considering opinions, and supports building of "What
if" scenarios.

Over the past thirty years, the growth of computer
technology has facilitated the wide application of system
dynamics modeling as sophisticated tools for simulating

business environments and situations. The basic goal of
management simulation games is to apply experiential
learning to the commercial world. They are designed in
order to allow the player to experiment with the model on
a compressed time basis while reducing costs and personal
risk. The participant is able to see the consequences of
his/her actions in few minutes or hours. In real world such
consequences are visible only after much longer time
(months or years).

In order to achieve educational objectives, simulation
should start with adequate briefing, which introduces the
rules of the game and helps the players to vividly imagine
themselves in described situation. Learning objective of
the game should be clearly defined. For example, one of
the learning objectives of Fish Bank Ltd. is to show how
competitive behavior can destroy renewable resources
(Meadows, 1989). Simulation games are equipped with
different technology that could include game boards,
sheets to contain with decisions or computer-based system
dynamics models. Duration of play could be hours, or
could be few minutes and different number of players
could be involved. Important part of the game is
debriefing, which helps players to construct their
experience into knowledge that can be re-applied.

It seems that simulation games are very useful in
helping players to learn, but according to the opinion of
several authors there is still present a doubt that
knowledge acquired can be applied in real work situation
(Summers, 2004; Zapalaska et al. , 2008). The real payoff
from simulation games can be achieved if attention is paid
to number of possible difficulties and problems: (1) no
clarity regarding learning objectives, (2) materials support
an event without learning, (3) neglect of other teaching
methods, (4) inappropriate emphasis on technology, (5)
too many elements mixed, (6) inadequate briefing, (7)
inadequate debrief, (8) offering operators too little
training, and (9) under-estimating time and money needed
to create materials.

There are numerous management games with high
potential for application in entrepreneurship, and some of
them will be described.

People Express Airlines was established in 1981. In
only five years the company had grown to be the fifth
largest airline in the United States (Sterman, 2001). Yet by
September of 1986, People Express was nearly bankrupt,
and was acquired at the last minute by Texas Air. The
People Express Management Flight Simulator gives the
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players the opportunity to find out the reasons for the
failure. Each simulated time period the player has to make
strategic and operational decisions on: pricing, marketing
efforts, hiring policy, financing in the time of crises,
financing in order to grow. At the end of the game players
gain insights into difficulties of coordinating operations
and strategy in a growth market and to understand the
dynamic interactions among a firm, its market and its
competitors.

Beer distribution game, originally called the
“production-distribution game”, is played on a board that
portrays the production and distribution of beer. Each
team consists of four sectors: Retailer, Wholesaler,
Distributor and Factory arranged in a linear distribution
chain. The goal of the game is to meet customer demand
and order enough from your supplier to keep your
inventory low while avoiding costly backlogs (Sterman,
1992).

CreditSim is a powerful tool to study dynamics and
explore possible options using all financial statements to
improve results. It allows the player to overview on how
the business can develop in time. Trough the analysis of
scenarios, managers can assess upcoming decisions like, a
price increase, the purchase of fixed assets, a decrease of
raw material or increase of labour costs, and, a new
invoicing or credit management strategy (Melse, 1997).

Professional Services Microworld will be described in
detail (Strategy dynamics, 2001). The game is designed in
order to experience the challenges of a professional
service organisation named the Partner team with the aim
to grow the business in size and reputation over 30 years,
creating wealth for the firm's partners. In order to achieve
this objective, player will try to manage the growth of
professional staff (consultants, assignment managers and
partners) to match growth of the client-base.

III. CASE STUDY OF USING SUPPLY AND DEMAND

MODEL IN THE CLASSROOM

Last year I taught Economics and I tried to explain
relation between supply, demand and price. Somebody
asked me what is the practical use of the analysis of the
demand and supply curves, and in few moments whole
class was discussing how equilibrium price is determined.
Our intuitive answer was that supply and demand curves
are useful in long term. The reason is that when supply or
demand changes equilibrium price is disturbed, and
oscillations occur. For example, when demand is higher
than supply, price will increase. But, producers will react
and produce more goods that will increase supply more
than demand. Customer will not buy all the products
offered on the market and excess supply will again lower
the price. But, we could not agree on how equilibrium
price will be again achieved because we were discussing
supply as if it is determined with production, and we did
not take into account inventory. Finally, we have agreed
that equilibrium price is achieved only in long term, and
that in short term price, demand and supply oscillate
around it. If we had system dynamics model presented in
the paper we could confirm our hypothesis and enhance
our analysis by taking inventory into account. ffective
decision-making contributes to better performance of

effect of price

entrepreneurs. It is important that entrepreneurs
understand that although demand depends on a number of
exogenous factors, there are also variables that
entrepreneurs can control like price, service quality and
advertising.

A.  Supply and demand system dynamics model

NORMAL

Inventory :X:»Q
shipmenﬂ\

NORMAL SUPPLY
demand

supply Q
( kﬁsired invenlw/

inventory ratio

effect of price on supply

DESIRED INVENTORY COVERAGE

INITIAL PRICE

price ratio

on supply
lookup

<price ratio>

effect of inventory on prigesired priﬁ\

Price

effect of
inventory on
price lookup

change in price

PRICE CHANGE DELAY

Fig 1. Supply and demand system dynamics model

Model contains number of feedback loops in the model:

® positive feedback loop 1 — As Price increases,
change in price also increases, which in turn
increases Price.

® positive feedback loop 2 — As Price increases,
desired price increases, which increases change in
Price and finally Price increases.

® negative feedback loop 1 — As Price increases, price
ratio increases, which increases effect of price on
supply. This is the reason why supply increases,
which also increases Inventory. As Inventory
increases, inventory ratio also increases, effect of
inventory on price decreases, which decrease desired
price and change in price. Finally, Price decreases.

® negative feedback loop 2 — As Price increases, price
ratio increases, which decreases effect of price on
demand. Therefore, demand decreases, which is the
reason why desired inventory decreases. As desired
inventory decreases, inventory ratio increases, which
decreases effect of inventory on price and desired
price also decreases. Finally, Price decreases.

® npegative feedback loop 3 - Increase in Price
increases price ratio which decreases effect of price
on demand. This is the reason why demand
decreases, which decreases shipments. Inventory and
inventory ratio increase. Therefore effect of
inventory on price decreases, which decreases

DEMAND

effect of price on demand

effect of pric
on demand
lookup
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desired price and change in price. Finally, Price
decreases.

B. Model equations

In this part of the paper model equations will be
presented. Equations are automatically generated by the
software Vensim that has been used for designing the
model for supply and demand.

change in price=(desired price-Price)/PRICE CHANGE
DELAY

Units: $/shirt/Week

Change in price is determined by the difference between
desired price and current price and number of weeks
needed to change the price.

demand=NORMAL DEMAND*effect
demand

Units: shirt/Week

This is the rate at which consumers wish to purchase
clothing from the suppliers.

of price on

desired inventory=demand*DESIRED
COVERAGE

Units: shirt

Desired inventory is how much inventory the suppliers
would like to have. It is calculated as how many weeks
worth of demand they ~ would like to store in inventory.

INVENTORY

DESIRED INVENTORY COVERAGE=4

Units: Week

Number of weeks of demand that suppliers would like to
keep in inventory.

desired price=effect of inventory on price*Price

Units: $/shirt

This is the equilibrium price as set by the inventory ratio.
The actual price will reach this value after a delay
specified by the price change delay.

effect of inventory on price=effect of inventory on price
lookup(inventory ratio)

Units: dmnl

When the ratio of inventory to desired inventory is
greater than 1 price increases, an opposite.

effect of inventory on price lookup

([(0.5.,0)-
(1.5,2)1,(0.5,2),(0.6,1.8),(0.7,1.55),(0.8,1.35),(0.9,1.15),
(1,1),(1.1,0.875),(1.2,0.75),(1.3,0.65),(1.4,0.55),(1.5,0.5))
Units: dmnl

Lookup function for the effect of inventory on price.

effect of price on demand=effect of price on demand
lookup(price ratio)

Units: dmnl

Demand for shirts depends on price of the product. When
the price is higher, demand is lower and opposite.

effect of price on demand lookup

([(0,0)-(4,2.5)],
(0,2.5),(0.33,1.754),(0.67,1.281),(1,1),(1.33,0.789),
(1.67,0.614),(2,0.491),(2.33,0.386),(2.67,0.316),(3,0.246)
,(3.33,0.175),(4,0.175))

Units: dmnl

Lookup function for effect of price on demand.

effect of price on supply=

effect of price on supply lookup(price ratio)

Units: dmnl

Supply of shirts depends on price. When price is higher,
more shirts are produced, and opposite.

effect of price on supply lookup

(((0,0)-(4,2)],
(0,0),(0.33,0),(0.67,0.702),(1,1),(1.33,1.193),(1.67,1.351),
(2,1.474),(2.33,1.561),(2.67,1.649),(3,1.702),(3.33,1.754)
,(4,1.754))

Units: dmnl

Lookup function for the effect of price on supply.

INITIAL PRICE=15

Units: $/shirt

Initial price at which consumers were willing to buy
number of shirts equal to normal demand, and firms were
willing to produce number of shirts equal to normal

supply.

Inventory= INTEG (+supply-shipments, desired
inventory)

Units: shirt

Inventory is the stock of produced clothing in the
company's warehouse.

inventory ratio=Inventory/desired inventory
Units: dmnl
Ratio of inventory to desired inventory.

NORMAL DEMAND=57

Units: shirt/Week

Number of shirts that consumers are willing to purchase
at initial price.

NORMAL SUPPLY=57

Units: shirt/Week

Number of shirts that firms are willing to produce at
initial price.

Price= INTEG (change in price, INITIAL PRICE)
Units: $/shirt
Current price of shirts in the market.

price change delay=15
Units: Week
Number of weeks at which price changes to desired price.

price ratio=Price/INITIAL PRICE
Units: dmnl
Ratio of price to initial price.
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shipments=demand
Units: shirt/Week
Number of shirts shiped per week is equal to the demand.

supply=effect of price on supply*NORMAL SUPPLY
Units: shirt/Week
Number of shirts produced each week.

C. Lookup functions

Lookup functions explain the relation between two
variables that are nonlinear. On Fig.2. there is a relation
between inventory and price, which indicates the lower
price in case of higher inventory. On Fig.3. there is a
relation between price and demand, which indicates the
higher price in case of higher demand. On Fig. 4. there is
a relation between price and supply, which indicates the
lower price in case of higher supply.

2
1.5
1
0.5
0

0.5 1 1.5

-X-

Fig. 2. Effect of inventory on price lookup

2
1.5
1

0.5 /

0 f

|

-X-
Fig. 3. Effect of price on demand lookup
4
2
1
0 R 4
0 2 4
-X-

Fig.4. Effect of price on supply lookup

D. Experiments with the model

In this part of the paper experiments with the model will
be presented in case of four scenarios: (1) increase in
demand, (2) different values of desired inventory
coverage, (3) different values of price change delay, and
(4) damped and sustained oscillations.

e Increase in Demand

If we want the system to be in equilibrium inventory
should be 228 shirts. Initial price is 153, and at that price
demand is equal to supply which are 57 shirts. Desired
inventory coverage is 4 weeks, and therefore inventory
should be 228 shirts. Price change delay does not have
any effect on value of inventory needed for equilibrium.

Behavior of inventory and price

400
20

300
15

200

shirt
$/shirt

shirt
$/shirt

shirt

t t +

10 $/shirt

0 15 30 45 60 75 90
Time (Week)
shirt
$/shirt

Inventory : Current—+—+—+—+—+—+—+—+—+
Price : Current 2 2—p 2—p 2—p

Fig. 5. Behavior of inventory and price in equilibrium

If demand increases permanently for 10 articles per week,
new equilibrium value for price is $16.97, and
equilibrium value for demand is 61.36 shirts per week.
Therefore, equilibrium value for inventory is 245.44
shirts, and it is four times larger than demand because
desired inventory coverage is still 4 weeks. Before
inventory reaches equilibrium value it will exhibits
sustained oscillations.
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Fig.6. Behavior of inventory and price after increase in
demand
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e Desired Inventory Coverage

Value of desired inventory coverage influences inventory
equilibrium level, amplitude of oscillations, and period of
oscillations. For shortest desired inventory coverage,
inventory equilibrium level is lowest, amplitude of
oscillations is smallest, and period of oscillations is
shortest. For longest desired inventory coverage opposite
occurs.

Graph for Inventory
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Fig.7. Behavior of Inventory under influence of desired
inventory coverage

e Price Change Delay

When system is in equilibrium, value of price change
delay does not have any effect on price and inventory.
Change in price is calculated as the ratio of difference
between desired price and current price and price change
delay. When system is in equilibrium Price is equal to
desired price and difference between them is O.
Therefore, change in price is always O despite of value of
price change delay.
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Fig.8. Graph for price when system is in equilibrium
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Fig.9. Graph for inventory when system is in equilibrium
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Fig.10. Behavior of price in case of price change delay

One would expect the system to reach equilibrium more
quickly when the price change delay is equal to 15 weeks.
For example, if current price is $10 and desired price is
$25, and if price change delay is 15 weeks, after first
week price would change for $1 ((25-10)/15=1). If price
change delay is 30 weeks, after first week price would
change for $0.5 ((25-10)/30=0.5). Therefore, when price
change delay is shortest, system will reach equilibrium in
shortest time, and period of oscillations would be
shortest. Opposite happens when price change delay is
longest.

e  Damped and sustained oscillations

In order to generate sustained oscillations, system must
be a negative feedback loop and must have at least two
stocks. If model has sustained oscillations generic
structure with an additional feedback loop damped
oscillations occurs. This is what happens in the Economic
supply & demand model.

Negative feedback loops 1 and 3 are essential to the
behavior of the model. Therefore, I wanted to compare
what happens with model behavior if negative feedback
loop 2 is removed. According to the graphs of the model
behavior, when negative feedback loop 2 is removed
(desired inventory is defined as constant and set to 228
shirts) model exhibits sustained oscillations.
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Fig.12. Behavior of Price under damped and sustained
oscillations

IV. CONCLUSIONS

Management flight simulators are designed in order to
initiate active, student-oriented learning which is
especially important in entrepreneurship education.
Entrepreneurs seek information that is useful in achieving
a goal of the game, and during that process their
understanding of the system increases. Therefore

management flight simulators could be useful in education
of entrepreneurs.

Case study of using supply and demand model in the
entrepreneurship class is presented. In addition, many
equilibrium models contain feedback loops. For example,
when Fed enlarges money supply, interest rates decreases,
which in turn decreases costs of investments. Therefore,
firms increase investments and people buy more houses.
But, savings decrease partly because some is invested and
partly because of lower interest rates. Lower savings could
in the long run increase interest rates and investments
would again decrease. Also, higher money supply could
also increase rate of inflation, which also influences
investments and savings. In the long run, increase in
money supply would only result in higher rate of inflation
and production and investments would return to the initial
level. It would be interesting to design such model that
could be useful in education and analysis of monetary
policy.
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Abstract — An abstrad formalization of the software
development life cycle (process) in the theory of complex
systems and complexes is considered. The formalization
highly depends on so called reference set, which is a bass of
bundle of the life cycle into a set of structures, e.g., various
software model representations. An example, which appears
to be a generalization of Model driven architecture (MDA),
is consdered, as well as the present approaches and
technologies for the software development if the proposed
model implied.

l. INTRODUCTION

Any software development life cycle consists of
diginct stages and involves various agents (manages,
software devel opers, user's, etc.) and technologies, such as
mathematical modding, information representation
modding, information processing and visuaization, us
interfaces. At the very beginning the problem sated
represents an ideal object, which is specified during the
stages as various linguigtic, mathematical and information
modds. At the stages of implementation the modds are
represented as algorithms and daa structures, which are
realized as program objects and components. At the
testing and deployment stages the software is used by
testers and usars. In the generad case new ideas and
problems affect the life cycle at any stage For example,
new requrements are andyzed on the basis of the
obtained expeience and new software life cycle is
constructed; new implementation technology implies
reconstrudion (trandation) of the source code into new
language and corresponding data structures adaptation; the
usr’'s suggestions of the user interface modifications
imply data structure and source coderecongtrudion.

Various combinations of stages form a number of life
cycle schemes, such as waterfall and spiral modds, ‘V'-
modd, agile and extreme approaches, iterative and
incremental development, and various improvement
modds [1]. All the approaches use modds of various
degrees of abstraction and formalization. We consida a
general case of life cycle as a process of adaptation of new
idess, regurements and specifications implies
modification of all the modds (formalized and implied).
Thus the software development process is represented as
propagation of the modifications.

The problem we conside in the pgoe is to construct
an approach to describe the process of the modification

propagdion as a basis of a corresponding instrumental
environment. The necessity of the modification
propagdion results from application of the theory of
complex systems and complexesto software life cycle.

I[I. THETHEORY OF COMPLEX SYSTEMSAND
COMPLEXES[2]

Complexes  (compositions) and  systems  of
compasitions (configurations) X, ae formed from
combinations of various elements, components, systems,
complexes, systems-complexes. Configurations X, are

different kinds of complex system’s pdymorphism. The
universal grudure X containsal X, , andin thiscaseit is
andogousto notion of set of all subsets or categary of al
the subcategaries. The connections between compasitions
ae  represented by means of mapping
(morphism) Fio X - X, The compasition connected
with  morphisms (represented a categay in the
mathematical sense) form a complex. The comparison of
the two compasitions X, andxj ,

namerAxij =X, \ X, shows the dissmilarity between
j-th compasition and i-th one. For example, let X, , X, be

different UML modds of software before and after adding
anew strucure, so AX;; reflects a complex of the current

development step. If X, X are two UML modds of
different software systems, then AX; fixes, in particular,
their dructural dissimilarity, and F; is a comparison
reation. The structure AX; is dso a composition and

belongsto the set of al the compaisonsAX . The set F
isaset of al possible mappingsFiJ. .

There are also areference set of compaison| ; itisthe
interval [0, 1], which isametric linearly ordered indudive
continuous boundel above and below set of pants The
one-to-one correspandence of compasitions and reference
set pants is denoted by reation (. ), for example,
| » | meanstha each paint | turnsintoitsdf; X o |
means tha any composition from set X is one-to-one
correspanded to a definite paint of the interva [0, 1]. In
the latter case | is a bundle (fibration) bass of X, in
other words the differentiation X onto compasitions is
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conduded by means of comparing them with pants
(numbers) from theinterval [0, 1].

The axioms of complex systems' theory are to compae
compositions and ther connection functions with an
identification index of an order andtogether.

The axioms 1 and 2 transfer all the orde propeties of
the set | to the sets of all compasitionsX, O X , ther

comparisonsAX; 0 X , and mappingsF, O F . This aso

implies that all the combinations are toposes, i.e. they are
linearly ordeed structures with the individual measure
from | . By means of | the strudures, their comparisons
and mappingsare one-to-one connected to each other.

X o FoX ol

This emphasize a necessary moment of complexing,
the complexes their comparisons and mappings are
equivalent (identical in the sense of didectical logics), and
have the single identification index in | . The complexes
are sdlf developing systems, where each dteration is based
on its dructure AX o X. Complexes are datic
formations, the transtiond dates with partially formed
connections cannot be re ated to them.

Complexes ae linear sequences of morphisms
(categories)

o X o X o Xy o

the contained compositions form homologous series of
comparison, as each composition has a measure from 1,
this series is aso homotopic. Homologo- homotopic series
form comparisons and mappings. All the dements of the
series are functionally similar, that's why they can be
considered as series of andogs.

Any fragment of a homological series X, - X, isa

complex, which corresponds to a complex of comparison
of the dissmilarities AX, - AX; . Consequently, a
smilarity of the dructure implies dSmilarity of
modifications and viceversa Therefore, observed
similarity in the Sructure must be caused by similarities of
the processes and their models. The search of structural
and dynamical similarity is the main subject of the theory
of complexes.

A. Application to Software Life Cycle

In the fidd of software development the theory could
be implemented in various aspects. If we choose the
reference set | as detal levd of software modd
representation, then 0 could mean a completdy abstract
level (just an ideq), and 1 denotes completdy redized
software complex. Further, X, will correspond to

informational models of various abstraction. For example,
X, isthe origina idea, X, is atextual representation of

the requirements, X, is an UML modd, ..., and at the
end of the interva, eg., X, is a completely redized

software system. The configurationsX,, X, ,..., X,

correspond to points i =0,iy,--iy =1, (for each
i <i.,k=04..,9) of theinterva [0, 1].

The idea X, is explaned by means of its
terminological bass of formaization, and references to
the software domain and problem stated. The reference
could be an existing ontology or a textua representation
of the problem. The dissmilarity AX, denotes the

additional information about requirements to the software
under development. This is a result of the problem and
domain decomposition. As X, one can undersand as
IDEFO mode extended with formal or informal
specification of its structural elements. The morphism F

is a credtive function done by system anayst under
regriction of sometechnique, e.g., SADT [3].

The dissmilarity AX,, denotes the result of system
designer’s activity F,, of converson IDEFO model with
the requirements into set of UML diagrams. All AX;
have their corresponding interpretations.

Theory’ s axiomatic basishereis realized asfollows:

- Axiom 1in (1) denotes, that any software system
can be consideed (modeled) at various
abstraction levels denoted by | , and the inverse
direction means, that for any set of models the
bundlebasis | could be constructed;

- Axiom 2 means tha it is possible to develop
software as  modd  transformations  and
refinements, as well as having devel oped a sound
in some sense software, then it has sound model
set representation (formalized or just implied);

- Axiom 3 for each modd specidization or
transformation a set of methods (techniques,
tools) to carry out the development could be
found or developed, as wdl as methods and
ingrumental software used to develop software by
means transformation of corresponding models.

The interpretation of the identity X ~ AX means
that the process of software development is based on its
structure, AX results from testing and exploitation, and
the software development is an improvement of the set of
the models. The complex in this example also form a
homologous (homotopic, analog) series, in other words,
one can make advantage of the same steps asin an early
project using the same st of models X to develop new
software.

There ae vaious agpproaches to automatic
transformation of the models in the field of software
development, such as IBM Rational Unified Process,
Modd Driven Architecture (MDA) [4] and forma
methods [5]. The approaches are aimed at automation of
cregtive activity of designers and programmers and
implemented in instrumenta software. The software
development tools having a model a input generate a
model or source code, which also we consider as a modd.
Most of the transformations are forma and deductive; the
MDA approach requires a Platform Modd and a scenario
to specify a variant of the transformation.
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A trandation of the propeties of the theory of
complexes to the processes of MDA-transformations
resultsin following condusons.

- In devdoping software any state of X , induding
AX should be stored for later usage in
transformation

- The stored results of the transformations should
be analyzed to extract new knowledge about the
transformation specific of the current tak and
also general templates about designing software.

- Complex AX isof especial interest and subject of
analysis. Namely, as transformation X, - X,

corresponds to the dissmilarities AX; - AX P

then the instrumental software should correct al
the modelsin X as soon as some Axij has been

fixed by adevel oper.

Thus, it is of purpose to construct insrumental
software based on analysis of andogy and propagation of
the modifications AX .

B. AnExample Project

To invedtigate the possbilities of the software
development approach we dtarted a pilot project of
notarial office automation. The task selected among stated
as the devel opment of the software is deeply depended on
users desire to change: cregting instances of documents,
correct errors, forming new document classes, composing
new document workflows, as well as refinement of user
interface aimed at raising the office productivity.

From the functional point of view the notarial officeis
primarily an organization for document preparation,
storage, and retrieval; tracking of the individud’s data is
the secondary aim tha alows producing the document
more agile There exig four user roles in the office; they
ae “secretary”, who fills in the templates, “template
modifier”, who is an experienced user alowed to
construct forms and describe new regular ructures found
in  documents, “programme”, who underdands
information modeling and implements the routine tasks as
program modules, and “notary”, who validates and signs
the documents. As usual the roles define the set of
activities and respong bilitiesfor corresponding users.

During the exploitation of the information system
secretaries gain experience, and can evolve in template
modifiers. Shifting a user from firg role to another can be
done as a reault of higher quaification assessment. The
assessment can be performed by notary and programmer
or by means of testing, for example, answering a s&t of
testsand/or doing test exercises.

Each ingantiation of a template can be considered asa
copying a document in the storage and its refill with new
data or even jug an edition of the copy. Modification of
the second kind can be interpreted in several ways. Firgly,
as mentioned before, it is just refill of the template.
Secondly, it is a template body text error correction or a
further improvement of the document. Thirdly, the
modification could touch the form dructure giving rise a
new template of existing kind (class), or form even a new

class of templates, eg., fixing some parameter or
substructure.

The modification propagation process is based on a
number of document models. Secretaries will fill in
documents as HTML forms and edit the generated
ingancesin aWY SIWIG HTML editor. HTML iswiddy
used and support necessary level of the notarial document
representation. There are many useful methods of HTML
generation and modifications. The difference between
documents of various versons isto be propagated to other
models. Such models represent the document layout and
presentation (CSS), structure of the document dass (what
parts should be presented in the document and in which
order), structure of the form of the template, fixed data
structures stored in a rational database, and so on. The
structural models are based on corresponding ontal ogies,
e.g., ontology of structure eements of a document,
ontology for expressionindividuas' data, ec.

The system should control the process of the document
designing in a didog with user, acquiring the additiona
information on user’sintention and acting in concordance.
Complex problems are described by users as texts for
programmers, who implements new features of the
software after confirmation of the requirements.

IIl.  IMPLEMENTATION TECHNOLOGIES

Since 2001 OMG exploits Modd Driven Architecture
(MDA) of software development. MDA [4] isapart of the
modd considered in the section 1.A. MDA explaits three
levels of abstractionsto represent software: CIM, PIM and
PSM.

The Computetion Independent Modd (CIM) reflects
software's externa requirements — its interfaces. CIM
hides structural eements, and can be used for define
specifications and checking requirements.

The software designing technique of MDA is based on
multistage transformation of Platform Independent Model
(PIM) into a number of Platform Specific Models (PSM).
PIM is a modd of the software reflecting most of the
structural and some semantic aspects of the software, but
the modd contains no information about implementation
of the structures on the target program architecture UML
Class Diagram extended with some tag values and
additional dereotypes is an example of PIM. The
extension alows one to denote implementation hints for
structures. PSM isa model, which can be implemented as
source code of the subsystems, e.g., it could be a physical
dructure of a rationd database, which is directly
(deductively or by means of code templates) trandated
into DDL SQL-requests.

The transformation of the PIM into PSMs is carried
out under contrd of a Platform Modd (PM) and a
transformation scenario. PM contains information and
algorithms of PIM’s structure analysis and generation of
corresponding gructures in PSMs. Sometimes PSM s
undergood as specified variant of PIM. The tag values
and dereotypes are used to direct the transformation of a
structureinto desired frame.

PMs in most of commercid MDA systems have been
implemented on the bass of agorithmic approach. They
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arenot far from CASE systems trandating UML diagrams
into a source code by various plug-ins. The main idea of
MDA is to dlow developer to modify PM according
higher preferences and task properties. Our experience
shows that usage of present logica languages and PMs
based on formalized knowledge [6] dlows us to affect the
transformation in an efficient way by means of changing a
rule set content.

We use [6] a logicd approach to implement
transformation. The source PIM is represented as XMI-
file verson 1.2. As it is a variant of XML, the file is
parsed by means of libxml XML parsersinto atree. The
tree encapsulated inside a LogTak module which
processes queries to PIM dructure. The transformation
procedures and PM is represented as set of LogTak
modules connected with messages. Each module contains
a knowledge base to recognize an aspect in the PIM and
its derivate structures. The results of recognition form new
facts about PSM. The transformation scenario is a set
(sequence) of the leave modules, which generate source
code and other data structures.

Thus, the generated PSM is represented as set of facts
consiging of the subset describing the origind PIM,
which is obtained while querying the XML tree, and the
subset describing the implementation aspects of the
software under development. The resulting source code is
generated by leave modules by means of templates, so the
templates play the smilar role as CSSin web, it represents
PSM astexts of source codes.

Main advantages of MDA usage in the software
devel opment are asfollows:

1. Design stage independence of the implementation
platform; capability to replace the platform

without redesigning PIM.
2. Formd definition of PM: programmers
knowledgeis represented asrules and algorithms.
3. Raisng the automation level of the life cycle

early stage modifications (design stages) are less
expensiveto implement in PSMs.

MDA is a great approach and successfully used in
development complex software, but it has dgnificant
disadvantage, which we are to overcome:

1. Using the MDA in simple projects usually extends
time of software congdruction, although obtained
formal PIM and PM models when analyzed could
be used in other projects;

Currently MDA is of little use in dready
constructed and implemented systems and
systems based on stored data manipulation, e.g.,
exigting informationd systems, as modification of
information data mode results in database
structure modification like adaptation to new data
structures,

Modification of PIM and source code is ignored
by the procedures of transformations.

The support of the above mentioned propagation of
dissmilarities AX; and modding whole life cycle's
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homology should overcome the disadvantages, and it
means, in particular, that the ingrumentation software
should support the transformation in both directions.

IV. SOURCESOF MODIFICATIONS

When a MDA tool generates a source code, the
problem appears when the generated code was modified
by a programmer. The modification can be easly lost
because of likely following regeneration. One of the ways
to conserve modificaions is to represent the generated
software framework as a library and alow programmers
to inherit the code. Changing sourcesis useful because of
programmer can more comfortable figure out the correct
data types and names the entities “in place’, adjug the
procedures to improve performance.

Controlling changes in source code can be redized
through using version control systems that can efficiently
compare the source code versions, and through devel oping
compilers, which could be aware of the PSM and PIM
exisence In the dmples case the difference of the
versionsis stored as a patch; the patch regpplied each time
after the source code regeneration; conflicts are resolved
interactively by programmer. Ancther way is to andyze
both versions of the source code as parsng trees, the
difference propagated into a PSMs and PIM’s versons.
The propagation should be made under programmer’s
supervision: programmer must supply the information on
the meaning of the difference.

To support the propagation on the level of the source
code one can take advantages of the literate programming
tools and data formats, which can be thought of as a way
of hypertext markup of the source code generated from
PSMs. Literate programming is a way of source code
construction, where the programme mixes a task
description and the task solution — the program — in the
same source text file or a tree structure. The program is
aso condructed from dructurd parts. The literate
programming transformational tools analyze the source
structure and generate source code tagged as pecial cases
of comments of the generated program to recongruct the
origina structurein case of generated source modification.
Some literate programming tools can generate a whole
project from one tree (see for example Leo editor [7]) and
track some source code modifications.

In MDA case the source dructure is a PIM,
transformation modules include data about original
dructure of the PIM as tags into comments of the
generated source code. These tags are semantic marks of
the source code intervals. In this case the difference of the
source codes can be directly associated to the structural
element of the source mode.

The theary of complex systems sates that AX « X.
In our case this means, that the Sructures for the models
representation can be used to represent the modifications,
also the algorithms of transformations of the models can
be used to transform of the modifications The
modifications can be represented in the amilar way as
patch files as groups <removed substructure/context of
removal, added substructure>.
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Another way of obtaining new information for models
is the texts related to the software domain. New notions
could be extracted by means of text anaysis of new
requirements, as the texts are based on the steady (in time)
terminological bads, dlowing human beings to
underdand each other. Texts contain artifacts referencing
informational dructures of the software, eg., template
word sequences denoting concrete user interface or data
dructures. There are approaches constructing formal
taxonomies (ontologies) from analysis of appearance
frequency of terms, see, eg., [8]. The requirements
contain both new restriction and new terms, which
possible be a new classes or ingances. Two versions of
the ontology compared and the difference - new notions
and dasses shifting in the hierarchy - will reflect the new
requirements.

Let usbriefly consider atechnique[8] for text analysis
and thesaurus extraction. The technique's input is a set of
textsand output is a thesaurus, wherefor all termsa subset
of the source text set corresponding to the term is
associated. Thetechnique condsts of four seps:

1. Condruction of the semmed word index of the
texts sat.

Form aterminological bass as a set of terms, the
terms are represented as a sequence of adjacent
stemmed words.

Hierarchicd clugering of the text set, where the
texts are described in the space of frequencies of
the terms (the sequences) appearance.

Association of the cluster nodes to the terms, as
semantic value of the node, thus forming a
thesaurus.

Textual representation aso used by programmers
using revision control systems to describe work done. The
description can be considered as a text block of
corresponding literate programming source code. There
are developer groups, which have agreements of tagging
text with specid words (such as “UPD:”, “TODQO.”",
“FEATURE:") to define modification semantics more
formally. Andysis of the descriptions dlows one to
connect ontological notions to source code components
and functions of the new dructuresto its implementation.

The history of the development processiis to be stored
in arevison contra system. Its branching structure will
reflect the natural structure of the software devel opment
process. Comparing the branching structure with existing
formal taxonomies gives rise of relation of the object
classes to ther implementation approaches. Open source
digributed concurrent versoning system Git [9] has most
powerful commit approach, which alows one to fix
changes partidly, and powerful branching modd,
merging, pushing/pulling changes, and repository cloning.

User interfaces are aso the sources of the
modifications as they are parts of the software reflecting
all sructures of the software projects. The main role of the
user interfaces in the software development process is
adaptation to the software dructures and user
requirements. So, the allowing user to modify the user
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interface will result in the new set of modificationsrelated
to layout of the widgels grouping the common
components, and fine adjusment of the behavior of the
widgets.

CONCLUSION

Software development life cycle has been consdered
as subject of the theory of complex systems and
complexes[2] implying that the software development isa
natural process. Thelife cycle is represented as system of
modds and morphisms between them. Analysis of the
theory's properties redlization in the model shown, that
the present instrumental software productivity could be
extended by means of developing techniques for analysis
of the passed life cycle stages, analysis and propagation of
modification of the models.

In the last section of the paper we considered some
existing sources of modifications in the framework of
Modd Driven Architecture (MDA) and software
utilization, for example, joining the code generation stage
of MDA and compilation stage of programming language
adlow one to propagate modification of previousy
generated source code to the abstract modes of the
software; extraction forma taxonomy from andysis of
textual representations of users requirements and logs of
concurrent versioning systems[9] alows oneto figure out
new notions from new requirements.

For some tasks appearing in the paper a variant of the
solution is presented as a methods or informational
technology. The problem of the software development
higory analysis is not conddered and is a subject of
further investigation, as well as implementation of the
considered ideas as an open-source MDA software
devel opment tool .
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Abstract - This paper presents a model of an information
system, developed within an integrated model (IM) of
information system (IS) and process structure of an
enterprise specialized in road transport of goods and
passengers by motor vehicles. IM approach is important
because of the increasing dependency between services and
information and communication technologies (ICT) in this
industry. Implementation of GPS/GPRS technologies are
elaborated within IS/ICT system development. Besides, IM
approach is a holistic approach that involves three
important dimensions of contemporary enterprise: process
orientation, IT support to operations and quality system
requirements. Applied object-oriented analysis of main
processes of an auto transport enterprise resulted in the
design of common conceptual model of enterprise
information system. Experimental research on the
implementation of IS model of Transport services process in
an SME was also conducted and results are presented in this
paper. The research confirmed managerial value of IS
model as a tool that provides data and information needed
for real time management of transport services business
process (BP).

. INTRODUCTION

Integration of the core business processes in an
enterprise becomes the key success factor in modern
business environment. Process oriented enterprise is a
highlighted characteristic of a modern enterprise that
ensures greater flexibility, comparing to functional
organizational structure recognized by management and
administration hierarchy. Process modeling of Quality
Management System (QMS) defined by ISO 9001:2000
(updated version from 2008) contributed to a strict
definition of end-to-end processes of product or service
realization (from customer demand to the delivery of
product/service to a customer) and strict definition of
performance measurement of processes and enterprises as
such. Information system/ information and
communication technologies (IS/ICT) are inevitable
component of modern enterprises and a foundation of
completely new enterprise business concepts. This
specially relates to service oriented enterprises [1].

It is well known that service sector is widely present in
GDP structure of developed countries, and lately, the
same trend is noticed in the economies of developing
countries [2].

ICT also contributed to connecting “end-to-end”
transport process that spread over different enterprises,
thus supporting the concept of sustainable development
(in the sense of availability to maintain the balance among
three areas: economics, ecology and social) [3].
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This paper presents a model of an information system,
developed within a business integrated model (IM) of
information system (IS) and process structure of an
enterprise, specialized in road transport of goods and
passengers by motor vehicles. IM approach is important
because of increasing dependency between services and
information and communication technologies (ICT) in this
industry. Identified “end-to-end” processes: Transport
services; Technical maintenance and Calculation of
income and cost per vehicle are the most important
processes for the management in an auto transport
enterprise. This is because services cannot be stored in a
warehouse and one of the key success factors is a high
level of vehicles’ availability [4].

Experimental research on the implementation of
transport business process in an SME (small and medium
enterprise) was also conducted and results are presented in
this paper.

Project results are applied within Autotransport doo,
Kostolac (further in text referred to as: Autotransport) [5].

The research confirmed managerial value of IS model
within IM model as a tool that provides data and
information needed for real time management of
maintenance services business process (BP).

Besides Introduction section, this paper includes the
following sections: IM model and approach (consideration
of a problem and solution directions; developed model of
integration), 1S model (logical architecture of the 1IS), IS
model implementation of Transport services process
(experimental research in an SME), Future trends and
further research and development (R&D) and Conclusion.

Il.  INTEGRATED MODEL AND APPROACH

It is important for a service oriented SME to integrate
customer relationship management (CRM), resource
management, service providing and financial management
into a unified management process. All these processes
generate and use large sets of different data to facilitate
efficient enterprise’s operations and development.
Integration of BP and IS has to be achieved.

Research on the relation between a process structure
and IS within the development of an IM of an enterprise
that provides services in road transport, is conducted on
characteristics of an enterprise which scope of services
include following services: services of public transport of
passengers and goods and other services for which, own
heterogeneous fleet is used; services of public transport of
goods with own resources and subcontracting of services
in the same domain.
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IM approach is a holistic approach that involves three
important dimensions of contemporary enterprise: process
orientation, IT support to operations and quality system
requirements. IM is an integration model of BP and IS
which shows that BP and IS interact to realize business
goal. This is illustrated at the Fig. 1 [1,6].

Improvement -

v
Business Process

A Realized
» Business
v Goal

Information System
A

Business
Goal

Upgrading -

Figure 1. Global business integration model

Il. 1S MODEL

Information system modeling is an activity which
products are models — various views on IS development.
Modern IS are being developed by applying object-
oriented method. Object-oriented modeling and Unified
Software Development Process [1], present a development
process of software-intensive systems, and enable
achieving a stable architecture that allows iterative and
incremental system development. Therefore, with the
implementation of additional functionalities, the system is
being upgraded without significant change in its
architecture. So this object-oriented 1S development
approach is appropriate for IM development and
implementation.

As it was previously said, IM approach is a holistic
approach that involves three important dimensions of
contemporary enterprise: process orientation, IT support
to operations and quality system requirements. Applied
object-oriented analysis of main processes of an auto
transport enterprise resulted in the design of the common
conceptual model of enterprise information system.

The group of main processes that contributes to the
mutual goal is defined as a scope of a single IS. Logical
architecture of an IS of auto transport enterprise (ISAT)
consists of following constitutive subsystems [1,7] with
studied relations (Fig. 2, [1]): S1 Customer
Requirements Fulfillment and Service Realization System,
S2 — Integrated Logistics Support System, S3 — Vehicles
Incomes and Costs Calculation and Analysis System, S4 —
Financial Resources and Analysis and Documentation
Management  System, S5 Information ~ System
Management, S6 — Top Management Decision Support
System, S7 — Service Design and Development System,
S8 — Document Publishing and Management System, S9 —
Services Measurement and Analysis System, S10 —
Human Resources Management (HRM) System.

System for Customer Requirements Fulfililment and
Service Realization System — S1. The purpose of this
system is to ensure efficient communication with
customers and processes of an auto transport enterprise
(AT) in order to ensure that the customer receives correct
information on possibilities and commercial conditions of
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AT for fulfillment of its order, status of realization of its
order and solving potential problems (customer
complaints) and to provide with data and information
necessary for efficient realization of customer order and
ensuring the quality of service, in accordance with
expectations of both customer and AT. This system
includes information support to transport services
realization process.

Integrated Logistics Support System — S2. The purpose
of this system is to provide necessary and sufficient data
and information for the realization of processes “service
sales” and “service realization” at any moment of their
realization. Data and information include documents
(licenses, travel orders...), physical subjects (drivers,
vehicles, equipment...). To realize these requirements
quickly and correctly in modern business environment is
possible only through modern IS/ICT systems, i.e.
application software. It should be pointed out that in this
system, the most important is information support to
technical maintenance process [4,8].

Vehicles Income and Costs Calculation and Analysis
System — S3. The purpose of this system is to provide with
calculation and analysis on income and cost of vehicles, in
the shortest period, after realization of single transport
service. So this system supports the process of calculation
of income and cost per vehicle.

Financial Resources and Analysis and Documentation
Management System — S4. The purpose of this system is to
provide with accurate data on financial means of AT in
every moment and to provide with accurate processing of
financial documentation and automated bookkeeping in
accordance to the legal framework in this field. This is
how the enterprise ensures the efficient management of
income, control of costs and makes other important
decisions based on which the financial conditions for the
successful management of AT are ensured.

Information System Management — S5. The purpose of
this system is to administer ISAT and should provide with
accurate data on components of the entire ISAT during its
development and exploitation, to preserve system’s
integrity and ensures the availability, security and
protection of data, as resources of AT.

Top Management Decision Support System — S6. This
system provides executive management with data and
information necessary for identification of operational and
business problems, based on enterprise and process
performance indicators and for making operational and
tactical management decisions.

Service Design and Development System — S7. The
purpose of this system is to ensure intensive
communication with environment and provide data
(external and internal) in order to identify needs for new
service, its economic justification and making conditions
for realization of that service within AT.

Document Publishing and Management System — S8.
The purpose of this system is to ensure managing of
selected set of documents that are relevant for achieving
AT’s business goals and to ensure electronic publishing
and distribution of relevant information on the matter.
System should also enable efficient issuance of other
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relevant information form ISAT system. This system
provides support to the QMS.

CUSTOMER/ENVIRONMENT I

v

S7 — Services Design
and De

S6 — Top Management
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l System
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(Customers, Suppliers, Founders, Employees, Communities)

Figure 2. Logical architecture of ISAT

S9 - Services

Services Measurement and Analysis System — S9. The
purpose of this system is to contribute to the improvement
of AT’s services based on the measurement and analysis
of realized services of AT (in accordance with QMS
requirements), from the view of AT’s business goals
achievement.

Human Resources Management System — S10. The
purpose of this system is to support HRM through
ensuring that the staff is educated and skilled for assigned
positions, as well as to organize further education during
the employment. System needs to enable noting and
keeping track of all relevant business data during the
employee’s engagement, analysis of elements of
specification of positions and elements of improvement of
effectiveness and motivation of employees.

Systems that are defined like this, in the IM’s planning
phase, support main business processes and main
information flows between them, and are the basis for the
planning of development and implementation of ISAT
application software [1,5], based on defined business
goals and priorities. ISAT logical architecture defined like
this, with methodological and technological solutions in
design and implementation of software solutions, ensures
ISAT’s flexibility and interrelation between business
goals and IS goals, with regards to the IM approach and
model depicted at figure 1.

Key concepts of ISAT domain model are:
Transportation service, Business partner, Suppliers
contract, Client service contract, Travel order, Vehicle,
Employee, Travel order calculation, Invoice for client,
Monthly calculation on income and costs per vehicle,
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Spare part, Warehouse, Vehicle maintenance. For
example, Travel order class, is responsible for providing
with all data input for travel documents and travel
documents itself (electronic and/or print paper form) for
available vehicle from the class Vehicle and driver’s
availability from the class Employee [1,7].

IV. IS MODEL IMPLEMENTATION OF TRANSPORT

SERVICES PROCESS

The application of developed IM approach and model
itself is realized in the enterprise for transport services and
maintenance of motor vehicles Autotransport, Kostolac,
Serbia (further referred to as ATK). It is a ,,spin-off”
enterprise, established within a process of restructuring of
the Electric Power Industry of Serbia, by separating
organizational divisions that were providing support to
core business processes in the field of transportation of
passengers, goods, materials and freight, back in 2003
[6,8].

Defined priorities in business and IS development are
aligned, aiming at creating a common ground for
integration of CRM, resource management, service
realization and financial management into a unified
management process in order to reduce costs and increase
income of this SME.

In ATK, the organizational structure follows the
streamline business processes, in which, the data on
business objects, activities and documents are available
through IS and a modern ICT infrastructure. It is a
dynamic component of a modern enterprise and enables
flexibility and agility, which for an SME in service sector
means “survival” and development.

It is observed those actors’ responsibilities in business
processes increase when business process is supported by
IS. Transport services process is a business process of
high priority for the IM realization in an SME in auto
transport for the following reasons [6]:

e enterprise makes revenue with transport services,

e this process realizes contact with a customer and
it remains in contact with a customer during

service realization,

this process must “know” how many resources are
available (relation with Maintenance process)
when accepting a customers’ request and whether
it needs to rent resources through outsourcing,

this process must perform a service,

this process must gather data for the calculation of
cost of realized service.

Aiming at realization of business processes based on
the quality principles and requirements, following
documents are being defined and implemented through the
application software [6,8]:

e input documents (e.g. Contract with customer,

Order receipt)

business documents relevant for the process (e.g.
Travel order for a vehicle, Shipping document),
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e reports and overviews - data on request (data on
Key Performance Indicators (KPIs) and other data

for management in real time).

Based on the direct insight into status of realization of
a service (from the request to completion of transport
service realization), realized wvehicles and drivers
schedules and insight into status of available resources
(fleet), with flexible selection of vehicles and drivers, one
can efficiently manage the process of realization of
transport service for every customer.

KPIs in realized IM Transport Service (for e.g. data for
KPI - Increased vehicle productivity or Reduced fuel
consumption per vehicle) are components of set of data
and information for making business decisions for
operational and top management of the enterprise. The
focus is on KPIs, data sets from processes in real time,
that management uses for decision making and its
availability through the application Management, so called
“managers’ application” (for example) [6,8] include:

(current) availability of vehicle fleet in the ATK,

(current) availability of drivers and working
machine operators in the ATK,

mileage and work expressed in motor-hours (for
working machines) from the beginning of current
year,

number of opened travel orders for vehicles on a
given date.

Elaborated implementation of IM and ISAT at the
ATK has characteristic that ISAT applications are
integrated at data level they reflect, but also at the level of
business processes they support. To that effect, the
correlation within application software for business
processes  Transport service realization, vehicle
Maintenance (with vehicle fleet) has been provided. Key
performance indicators of Transport services process and
Maintenance process - vehicle productivity (in terms of
number of tones transported multiplied by the number of
kilometers) and availability of a single vehicle and vehicle
fleet as a whole are available to the “owners” of stated
processes and to the top management of the enterprise.

Experimental research on IS model development and
implementation, based on IM model of Transport services
process simultaneously and synchronized with vehicle
Maintenance in the ATK — this SME had confirmed
managerial value of IS as a tool that provides data and
information needed for real time management of transport
services business process.

V. FUTURE TRENDS AND FURTHER R&D

It can be expected that new technologies in transport
industry, new business models in services industry in
general and IT services in specific, will be developed
further, with the stress to the following:

e IM and software tools for faster implementation
of changing business processes in service-oriented

architecture (SOA) environment,
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IM models and process "outsourcing" — the
transport companies shall be connected to the
extranet business networks,

IM and business integration aspects research,
having sociological aspect added to organizational
and technological aspects of business integration.

IT development and IM research directions in the auto
transport industry will refer to: application software (in the
domain of predictive analytics and transport simulation);
different location software (based on GPS/GPRS
technology implementation, e.g. an example at Fig. 3) and
the increased presence of RFID devices and software; IM
maintenance and “Software as a Service” business model
in cloud computing environment [9].
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Figure 3. Integration of new technologies into IS/ICT system of an
SME
VI. CONCLUSION
Transport services’ system with ISAT includes

business processes with integrated operational activities
supported by application software through which the
business documents are generated. This approach
provides: data on realized events (activities) regarding
transport services operations to be stored in databases, as
well as data on wvehicle maintenance operations and
management. From that point data become available to the
management in real time (e.g. vehicle and fleet
productivity as KPIs of fleet effectiveness, as well as
vehicle and fleet availability as an indicator of vehicle
maintenance process performance, and availability of a
certain vehicle for transport services).

Some of, already achieved, effects of data analysis
obtained from IS for transport services management
system relate to the introduction of new services and
increase in enterprise income. Besides, transparent data on
service realization increase confidence that customer has
in a transport operator and improve cooperation between
drivers and supporting staff during service realization.

Presented Transport services system of motor vehicles
with modeled business processes and IS, i.e. conceptual
solution of the system, can be applied in other transport
companies because it is based on business process
management approach and object-oriented IS.
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Abstract - Strategic development trends of e-commerce re-
late to the perception and follow-up the dynamic environ-
ment with special emphasis on considering consumers’ re-
quirements. In case of e-commerce, trends have an extraor-
dinary importance because it stimulates new technologies
development, innovativeness, as well the total increase of na-
tional economy competitiveness. Formulating successful
strategy relates to the estimate of Critical Success Factors
(CSF) for the needs of multilevel business model of e-
commerce in the Republic of Serbia. Therefore, for Serbia,
it is very important to recognize e-commerce development
models according to the strategy of national economy devel-
opment.

I.  INTRODUCTION

The strategic development trends of e-commerce in
the Republic of Serbia start with identifying the possibili-
ties and risks in commercial firms business. To identify
possibilities of e-commerce in Serbia, many enterprises
ask questions and try to achieve answers. Among them,
special attention is paid to the following:

e What is the efficiency of consumers’ services via
the Internet technologies?

e What is the possibility to retrieve information on
individual consumers with a view of successful
interactivity?

e What kind of help based on the experience of e-
commerce with other consumers can we give con-
sumers?

These questions point to the presence of many CSF for
the needs of e-commerce in Serbia. CSF relates to busi-
ness, technologic and personnel factors that contribute to
realizing set goals of e-commerce.

Leading factors of e-commerce development are com-
petition, technical infrastructure, software solutions, cha-
racteristics of products and services, top management
support, e-commerce project costs, etc [1].

Based on the cited, we can state how to increase e-
commerce possibilities in an enterprise through the stra-
tegic approach to technological applications.

17

Il.  BUSINESS STRATEGIES OF E-COMMERCE
DEVELOPMENT IN THE REPUBLIC OF SERBIA

The essential question for successful e-commerce pro-
grams relates to the possibilities of strategic approaches to
technological applications in the global market. Possibili-
ties for successful e-marketing channels are created only
in the conditions of existing global markets, which enable
constant data harmonization defined according to deter-
mined standards between business partners.

The Global Data Synchronization Net (GDSN) is
based on standards of the global environment, providing
all the participants of e-marketing channels consistent data
for developing business strategy systems. Business strate-
gies for e-commerce development can be competitive and
cooperative business strategies [2].

Competitive business strategies provide the market
survival relating to other competition. Competitive strate-
gies are mostly planned to be offensive or even defensive.
Offensive strategies provide the competitive position in
the market by attacking competition. Large traditional
traders assault, through e-commerce, the frontal attack
with a view of expelling virtual traders who take a signifi-
cant part of their market. The other form of attack strategy
includes the side maneuver, where it starts with the frontal
attack where competition is the weakest.

The defensive strategy takes the place in the frame-
work of the current position, in order to provide defense
from competition attacks. Defensive strategies decrease
the intensity of attacks and exert influences on its defeat.
These competitive strategies lay a foundation for the long-
term business profitability.

Cooperative strategies, through cooperation with other
companies, strategic associations and partnerships, enable
the realization of competitive advantages. Strategic asso-
ciations in the segment of e-commerce include associa-
tions of the largest traditional and virtual traders. Many
companies in Serbia should orient their cooperation to-
ward home and foreign partners.

The e-commerce development strategy in Serbia re-
lates to:

e Promotion of products and services through inter-
active contacts with consumers;
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New electronic marketing channels where the
two-way communication is provided,

Direct savings thanks to the realization of delivery
of digitalized products and information on the In-
ternet.

Reduction of time cycle of digitalized products
and services delivery;

Web activities to stimulate the image of commer-
cial firm brands.

E-commerce realizes competitive advantages by mass
adaptation to the global market [3]. The global e-market
provides a row of competitive advantages in relation to
traditional methods of disposal of goods.

Ill. THE ESSENTIAL FORMS OF E-TRADE
DEVELOPMENT BUSINESS MODELS IN THE
REPUBLIC OF SERBIA

There are many e-commerce business models, where
we should emphasize that most companies are near two
basic business models B2B and B2C.

Therefore, it is important for Serbia to recognize these
business models according to the strategy of national
economy development, and it proposes the following
question:

e How to win in the Serbian market for the strategy
of sustainable competitive advantage offering the
assortment of products and services in the global
electronic market, where every consumer is

unique in his/her requirements (1:1)?

The B2B model of e-commerce in Serbia gives the
possibility of selling products and services thanks to the
Internet technology [4]. The business B2B model of e-
commerce has the characteristics of supplier, consumer or
intermediary market. Market oriented toward consumers
has a special importance in Serbia for large companies,
which through e-shops and e-centers research and com-
pare supplies with a view of adequate acquisition of prod-
ucts and services via the Internet.

The following model being interesting for Serbia are
e-distributors who represent companies which supply con-
sumers directly with products and services. Money trans-
fer online is a prerequisite and it has grown accustomed to
life in Serbia, and in this way the B2B business model
gets a chance for its further development.

The B2C e-commerce model includes business trans-
actions between companies and consumers, and it is
oriented toward the strengthening of interrelations with
consumers through personalization and marketing 1:1 [5].

Thanks to the B2C model, some possibilities of reach-
ing consumers outside of borders of the traditional market
appear. The socio-demographic, psychological and social
determinants make specific elements in the framework of
the consumer policy [6]. Great changes in Serbia with the
new global economy create big possibilities to win new
consumers’ trust.

Besides the cited two e-commerce business models,
we can meet other business models as B2A, C2A, C2C,
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C2B P2P, mobile commerce, etc. The leading advantage
of mobile commerce (also known as M-Commerce) is
connected with the approach at anytime and anywhere,
thanks to the high degree of interactivity and personaliza-
tion with consumers. Location-based M-Commerce gives
possibilities of an easier approach to information in the
environment.

Online interactive communications realize the possi-
bilities of applying new marketing business strategies
oriented toward the new seller-buyer relation, with a view
of realizing competitive advantages. Creating the strategy
of interdependent relations with consumers enables to be-
come acquainted and interactive relationship on the indi-
vidual basis.

Adapting to the global market conditions is realized
through the answer to question:

How to answer consumers in the new e-market in
a profitable way?

Establishing interactive relationships between sellers
and buyers (consumers), new relationships are built,
where an unbreakable connection between participants in
marketing channels creates. New online communications
give new chances with the emphasis on the individual
strategy through Customer Experience Management
(CEM). New points of contacts through online communi-
cations in e-commerce business models are realized by
advertizing in electronic media, which must be two-way
ones.

The key component of relationships between suppliers
and buyers is information technology, which, thanks to
globalization, brings to integrated two-way interactive
communications. Feedback information from buyers
through the experience of online buying and website visits
advances the quality of products and services. The strate-
gy of CEM enables unbreakable connections of all the
participants in e-commerce business models, by which
competitive advantage in the global e-market realizes.

IV. WEBACTIVITIES IN MANAGEMENT OF E-
COMMERCE MARKETING

E-commerce gives significant possibilities for imple-
menting brand strategy. In other words, brand manage-
ment goes to the virtual environment, and it is followed by
new challenges for its creators. Challenges are primarily
present in finding new forms for the personalization of
“offer package” to individual consumers. It is based on
high-quality information about consumer behavior on the
Internet. Present differences in consumer behavior in tra-
ditional trading in relation to the consumers in online
shopping require the change, i.e. the redefinition of brand
performance and its brand promise.

Brand performance advance in e-commerce supposes
the application of some principles:

e Listening to communities rather than telling cus-

tomers;

Recognizing that communities co-create brand
value, rather than passively consuming brands;
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e Becoming more community focused and rapidly
responding to new suggestions;

e Relaxing control over brands.

The analyses of beginning experiences of e-commerce
during brand introduction on Internet marketing points to
prevailing strategic approaches in accordance with policy
making of low prices and price percent for brands relating
to different geographical market segments. The possibili-
ties of comparing brand prices on the Internet represent
the basis for e-brand strategy development adapted to
price-oriented consumers.

The segment of price-oriented consumers, although
dominant, does not represent the limiting factor for e-
brand development planned on the value added of prod-
ucts/services. The strategy of price-oriented e-brand is
suitable for the initial consumers’ attraction, while for
their loyalty, it is necessary to develop e-brand based on
the concept of value added for consumers.

The weaknesses of price-oriented e-brand strategies
are visible in their blunder of the fact that consumers ex-
change information on brand prices and their own expe-
riences on perception and satisfaction of e-brand buying
through different forum groups and social nets.

It is interesting to emphasize the results of web re-
searches of Marketing proof 2011 [7], according to which
53% of enterprises plan social media marketing, while
26% of them plan the implementation of these web activi-
ties in the next 12 months. At the same time, enterprises
show the high interest to the application of m-commerce;
44% already apply mobile applications, and 31% plan its
introduction in the course of 2011.

Locating the brand and
speed of download

N

Promised experience

]

Physical delivery
and returns

ﬁ Site appearance

Emotional values

Rational values

!

Differential reward

A\

"

Personal support

Figure 1. Promise brand management in online environment
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The basic task of e-brand creators is to define the cha-
racteristics of brand promise in relation to the rational val-
ue — emotional value. The strategic framework for e-brand
development is the choice of optimal element combina-
tion, the so-called Brand triangle, illustrated in Figure 1.

E-brand differentiation points to the choice of the es-
sence of its value added and determination of the way for
its positioning into three types — services, search goods
and experience goods [9].

V. CONCLUSION

The strategic trends of e-commerce in the Republic of
Serbia show the high degree of compatibility with the
global e-commerce trends. Following up the requirements
of Internet consumers and the personalization of relation-
ships with them, represent the key point of innovative per-
formance of e-commerce. Formulating the successful e-
commerce strategy is necessary to realize through the
choice of optimal business models as the answer to the
present Critical Factor Success (CFS). All available busi-
ness models offer possibilities for positioning e-commerce
offer/brand, which should be in accordance with recog-
nized expectations of online consumers. Among available
models applying in Serbian markets, mobile commerce is
distinguished. The reason for it is its advantage in relation
to other business models. It also relates to an unlimited
approach and territorial availability originating from the
high interactivity and personalization with consumers.
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Abstract - Business consulting, aimed at achieving
business success, presents equation which is composed of
the following variables: innovation, education, risk
management and focus of control; need for education , risk-
taking and proactiveness.

The paper is based on a theoretical model of how
to develop a business consulting model as a point of
knowledge in a transition environment of South East
European Countries. Fundamental focus of the model is
aimed at creating a knowledge point of fluctuating market
environment. The model presents interaction among
entrepreneurs' individual characteristics, cultural burden,
and transition of digital economy environment,
entrepreneurial ethics and influence of a political involving.

Key words: business consulting, business process,
SME, transition economy, ISO, model,

L INTRODUCTION

A transition economy or transitional economy, by
definition, presents an economy which is changing from a
centrally planned economy to a free market. Transition
economies undergo economic liberalization, where market
forces set prices rather than a central planning
organization and trade barriers are removed, privatization
of government-owned enterprises and resources, and the
creation of a financial sector to facilitate the movement of
private capital.

The transition process is usually characterized by the
changing and creating of institutions, particularly private
enterprises; changes in the role of the state, thereby, the

creation of fundamentally different governmental
institutions and the promotion of private-owned
enterprises, markets and independent financial

institutions.[1]

According to the IMF, the main ingredients of the
transition process are:

e Liberalization — the process of allowing most
prices to be determined in free markets and
lowering trade barriers that had shut off contact
with the price structure of the world's market

economies.

Macroeconomic stabilization — bringing
inflation under control and lowering it over time,
after the initial burst of high inflation that
follows from liberalization and the release of
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pent-up demand. This process requires discipline
over the government budget and the growth of
money and credit (that is, discipline in fiscal and
monetary policy) and progress toward
sustainable balance of payments.

Restructuring and privatization — the creation of
a viable financial sector and reforming the
enterprises in these economies to render them
capable of producing goods that could be sold in
free markets and of transferring their ownership
into private hands.

Legal and institutional reforms — redefining the
role of the state in these economies, establishing
the rule of law, and introduce appropriate
competition policies.[2]

Ideally, this process leads to macroeconomic
stabilization after immediate high inflation is brought
under control. In practice, these changes have often led to
increased inequality of incomes and wealth, dramatic and
ongoing inflation, pervasive corruption in both the public
and private sectors, and a fall in GDP.

II. BUSINESS CONSULTING MODEL

Business Consulting [3], [4] is the process of helping
Business Organizations for improving the overall
performance of the company by identifying and analyzing
any Specific Business Problems that the company is
facing and to develop Plans and strategies to overcome the
specific Business problem and to implement the strategies
planned in these companies. Business Consulting Services
covers a wide spectrum of areas including implementation
of Best Practices, Benchmarking, Using Analytical and
statistical Techniques for problem solution, Management
of Change, New Technology Implementation,
Development of Plans and Strategies etc. Business
Consulting Organizations suggests a more effective and
efficient methods for performing specific Tasks in the
Business by bringing a framework or a Methodology for
identifying and analyzing the specific Business Problems.

The business consulting model for small and medium
sized enterprises in transition countries should include
next steps:
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a) Activity frame definition.

Activity frame [3], [4] for companies in modern
environment is very complex. Demands and
expectations are very rigid and some of them are:
-Regulatory requirements
-lows
-directives
-standards
-Market requirements
-customers
-suppliers
-financial institution (banks)
-Stakeholders requirements
-Local government
-Syndicate
-Other organizations
-Interested parties requirements
-Competition
-Clusters
-Non profit organizations

Standards

L \ J
= Local government
:

Picture 1. Activity frame in such environment

b) Organization position’s definition

Organization position[3], [4] is defined by activity
frame but it is also determined by its interactions
with internal, direct and wider environment.

Internal environment includes internal activities in
the company considering quality requirements,
health and safety requirements, environmental
requirements and information security requirements.

Quality, environmental

protection, safety and
ecurity requirements

Environment

Picture 2. Organization position
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¢) Organizational process analysis

Total quality management system is based on
customer’s  satisfaction and out doing its
expectations. Customer’s demands are inputs for
business processes of the company. The result of the
processes can accomplish the basic demands of the
system, or not.

Business processes are structured to find the way to
satisfy customer’s needs. Structuring of business
processes considers process logic as the best model
to accomplish customer’s satisfaction.

Organizational structure defines basic business
processes, but it does not define its cohesion and
bottlenecks, eventually.

Organizational  structure is demonstrated by
flowchart that shows organization units and
incorporated functions of the company.

3.1. Process markings

Definition of business process that includes
organizational position and purpose of the process. It
also represents its connection with other business
processes in and out of the organization.

3.2. Process involving

Process participants are executants of operational
activities that should accomplish certain result.
Process inputs consider materials and information as
a fundamental condition for running processes.

3.3. Acceptability criteria

Acceptability criteria determine level of acceptance
for material and information input flows, within the

process.
/: Procedures

Inputs Process » Process results

Acceptability criteria Acceptability of results

Picture 3. Acceptability criteria
3.4. Process goals

Defining business objectives that process attains in
organization business domain, and its importance in
relation to the other processes.

3.5. Rules definitions

Rules for business processes are set of methods,
working procedures, customs and profession rules
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that determine running of business processes and
enable reaching goals of the process.

The procedures in running core-business processes
are well known and defined, but in tacit form. During
standardization process tacit form should be settled
to the explicit form.

One of the possible ways is a graphical
representation of process by using flowcharts.

d) Cohesion of the system

The organization with structured processes and
defined interactions between them should have
strong cohesive factor for incorporation of
organizational uniqueness, considering essential
goals of entire organization and its employees.
System integrity and its strength must be imperative
of the organization.

Continual improvement of
the quality management system

Management
responsibility

Interested

Interested
parties

Input

4

1

Resource
management

Measurement,
analysis and
improvement

J

————n

[ Product

lrsallzation

Output
3> Product

parties

= Satisfaction

Picture 4. Organizational cohesion

e) Standardization

Standardization is a process of using earlier defined
rules during the process activities. Standardization of
business organizations is an inevitable process for
Croatian integration process to EU. Standardization
of business processes can be presented in inner
interactions ~ within  organization and  with
environment.

5.1 Inner interaction

Inner interaction within organization processes is a
result of activities that were started by customer’s
demands and needs. First relations customer-
organization-customer is defined through the ISO
9001 [5]-quality demands.

Internal relations between processes and its
participants are regulated by OHSAS 18001 [7], by
defining health and safety requirements. The third is
ISO 27001 [8] that defines rules for information
safety and preventive measures.
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OHSAS 18001

Reguirement compliance

%

Picture 5. Inner interaction

5.2 Interaction with environment

Interaction with environment is defined by parts of
the process and its side effects that can cause
exploitations of natural resources, generation of
waste and pollutions of soil, water and air.

1SO 14001

Picture 6. Interaction with environment

Process of standardization of organization with
environmental requirements is defined by ISO 14001
[6] standard. This standard defines rules in processes
that comply with demands of preventing pollution of
environment.

5.3 Interaction with interested

(stakeholders)

Social responsibility, regulated by SA8000 [9],
standard, presents postulate for creating stable
environment and organizations. Organization that
fulfill its obligations towards customers, market and
state of law, is only at the half way.

Many obligations consider subtitle relations between
organization and interested parties. These relations
carry out on the edge of so called official relations.
Social responsible organizations present the base for
further economic growth.

parties



International conference ICT for Small and Medium Enterprises, September 22, 2011.

Picture 7. Interaction with interested parties

f

As the last step in defining the business consulting
model for small and medium sized enterprises in
transition countries we indicate the obligations that
make modern organization environment as it is
shown on picture 8.

Way out indications

* Legislative compliance

+ Contractual compliance

+ Standard requirements
compliance

Picture 8. Obligations of modern organization
environment

By defining (and following) presented six steps
business consulting model for small and medium sized
enterprises in transition countries present the point of
knowledge in learning on ,how to survive® within the
fluctuating environment of transitional market.
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I1I.

Business consulting as the part in progress of transitional
environment can contribute a lot to painless transition in
the society of developed Business rules, customs and
ethics.

CONLUSION

Business consulting methods must be adapted to actual
conditions and burden of a cultural heritage of
organization environment, considering positive measures
that can improve entire process. Standardization as the
global process represents one way road for further
development of Business systems. It presents management
tools to:

follow up with actual laws

following, understanding and realization of
market conditions

ecological consciousness

fair relations between interested parties
market positioning as a reliable partner
status of reliable employer

generating of motivational market climate

AN

AN N N NN
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Abstract — The inevitable process of changes in various
markets, globalization and development of new technologies
that ensure fast exchange of information, has caused new
conditions of business to be created in our country.
Development of information technology creates a whole
range of changes and it implies a new way of living and
working for the users, especially in the sense of collecting
information. In an environment that perceives the
accelerated technological development as a condition that
must be met, the industry and economy growth and
development can survive only if they are constantly present
in the center of the global IT happenings. IT has become a
major initiator of changes and resolutions of problems in
economy, social sphere and other, as well as a means of
connection with the international community. This study
will analyze the notion of e-business in the sense of
legislative solutions that are proposed by the EU and the
United Nations with a special attention paid to Serbian
legislation; it also deals with the e-administration from the
legislative standpoint together with the relationship between
e-business- e-administration- individual. What receives
special attention in this study is the relationship between an
individual and e-business and e-administration so as to
attempt to explain its position against these new phenomena
in the society and, if possible, to try and discover new
methods that would be beneficial in the attempt to clarify
and make their relationship equal.

L

The basic aims and directions of Serbian politics in the
field of IT society development are defined in the
document entitled” The Strategy for Development of the
IT Society in Serbia”. Based on the basic principles of
European Administration Framework, this document
defines the basic principles of the reformation in this field.
As a member of the initiative for the Electronic South-
East Europe that functions in the scope of the Pact for
Stability of the South-East Europe, in the close of 2002
Serbia signed the South-East Europe IT Society
Development Agenda. The aim of this Agenda is
definition of state policy priorities and encouragement of
the state to take responsibility for a faster development of
the IT society in the country and the region, in accordance
with the EU initiatives — e-Europe 2002 and e-Europe
2005. This implies the recognition of a greater number of
legal texts in accordance with the EU directives that
regulate e-trade, e-contract and e-signature. Hence,
Republic of Serbia has adopted the Law on e-Trade, the

INTRODUCTION
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Law on e-Document, the Law on e-Communication and
the Law on e-Signature. From the legislative viewpoint,
Serbia has met virtually all normative preconditions for
the establishment of the e-business in the country.

Apart from the European directives regarding e-
business in Serbia, of the same importance is the Model
Law on e-Trade created by UNCITRAL in 1996. This
Law prescribes a set of internationally acknowledged rules
with the purpose to provide assistance to countries that are
striving to remove legal boundaries in the application of e-
trade and to diminish differences between national
legislations in this field. In 2002, the UNCITRAL Model
Law on e-Signature and the instructions for its use were
acknowledged. In the process of creation of the legal basis
for e-business in Serbia, the aforementioned model law
was taken as the starting point; however, a wider
perspective for possible problems was taken into account
with a special emphasis on the development priorities in
Serbia and the traditional legal culture.

II.

E-administration is a term that has been very often
used recently in different contexts. Rather frequently, it is
presented as one of the more important preconditions for
Serbia to enter Euro integrations. Also, it represents an
inevitable condition for the provision of the greatest
possible rights and freedom of Serbian citizens by state
administration. Regardless the contexts that the term e-
administration is used in, a great number of authors have
tried to define the term and to provide a definition that
would encompass everything that this term implies. Of
course, the differences between the authors and aspects of
their conceptual attitude towards the very notion have
yielded a great variety of the notion’s definitions.

E-ADMINISTRATION CONCEPTUAL BASIS

One of the, so to say, general misapprehensions
connected with the concept of e-administration is that it is
made of the internet. In reality, it is completely different
which means that e-administration does not consist solely
of the Internet. It is undoubtedly true that the Internet is
the most powerful mechanism used in performing tasks
given to e-administration, but a similar effect can be
achieved through use of other, mostly electronic devices,
such as the simple telephone line, mobile and SMS
technology, service providing centers or a combination of
ITC and simple administrative procedures (when ordering
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birth certificate by SMS with its postal delivery). This fact
is of special importance and precious in countries where
the concept of e-administration is in its beginning, the
countries such as Serbia. It is an absurd expectation to
transfer all the services and information provided by
administration to the Internet immediately since this
process is rather costly, complicated and time-consuming.

Apart from its great advantages, the concept of e-
administration has the other side that is reflected in the
numerous risks that follow it. Overly ambitious projects,
lack of political initiative for the actual transformation of
the way that the administration functions, insufficient
capacity for the design and implementation of the
solutions are some of the reasons that would cause the
planned e-administration projects to fall trough. Still, what
can be named the major threats to the survival of the e-
administration project is the privacy terms violation and
safety risks. The very thought that virtually entire
database of someone’s life (ranging form personal to
financial data)would be available on the Internet, surely
frightens even the greatest optimists in IT. In other words,
the administration has to be in the position to guarantee
and take responsibility for an immense quantity of
information. Also, any kind of security error would
seriously and up to a great extend question the trust of the
citizens in the e-administration.

II.

In October 2009, Serbian government published the
“Strategy for the Development of e-Administration in
Republic of Serbia for the Period of 2009-2013”. The
strategy entirely coordinates with the Basis of EU policy
regarding e-administration for which there was an Action
Plan approved by the EU Commission in 2006. As it is
noted in the very beginning of the Action Plan, it is the
integral part of the 12010 initiative as a framework of the
EU policy regarding IT society and media.

DEVELOPMENT OF E-ADMINISTRATION IN SERBIA

Serbian government adopted this 12010 initiative as the
general framework for development of the IT society by
signing the eSEE Agenda+ for the development of South-
East Europe IT society. The strategy starts form the state
of regulations in this filed as well as from the
accomplished results in the implementation of legal
regulations. Of special importance is the implementation
of the Law one-Signature. By registration of certified
bodies that issue qualified electronic certificates in
December 2008, it is possible to use a qualified e-
signature for signing e-documents so as to provide their
legal validity and make them a means of providing
evidence in legal matters, administrative, court and other
actions. By this, one of the basic preconditions for the
further development of e-administration was met.

The regulations of the Law on Electronic Document
will have a great impact on the processes of
modernization, rationalization and the establishment of e-
administration. In this, a special attention is paid to the
basic legal regulation that states that the document that
was originally created in the electronic form is perceived
as the original and that represents one of the key
conditions for reformation of the existing procedures and
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for the implementation of electronic public services for
individuals and companies. Serbian government bases its
strategy on the results of the ongoing projects such as
introduction of electronic parliament sessions, electronic
real estate register, the initial results of the introduced
electronic services for certain business; also, of great
importance for the development of e-administration are
the regulations of the Law on the Personal Data Protection
Law.

Iv.

When speaking of the relationship between and the
position of the individual and the e-administration, it is
necessary to note that the e-administration is not an
omnipotent database that could solve all the problems
with one click. E-administration represents just one of the
windows to the world in which there are numerous
government bodies, organizations, services, starting form
the level of republic to the level of the province and
ending in the local level that represents thousands of
administration clerks employed. In Republic of Serbia, the
internet portal eUprava officially started working on June
11, 2010 and it represents a unique on-line window
towards electronic services of the public administration
instances provided to individuals and companies. Use of
the infrastructure for the provision of electronic services is
available for all instances of the public administration.
Electronic administration makes it possible for the local
administration to provide services for individuals and
companies online easily. This implies cost cutting, optimal
and efficient work and less time spent in front of desks.

INDIVIDUALS AND E-ADMINISTRATION

By accepting United Nations and especially European
Commission directives, it is assumed that the development
of the e-administration will take the right course, whereas
the pace of the implementation of the project depends
directly on the political will. The level of legislative
activity is on an exceptional level, especially if we take
into account the fact that Serbia has adopted almost all the
laws proposed by Euro Commission; at the moment,
Serbia’s greatest challenge is the implementation of
legislative regulations and the best possible functioning of
the e-administration.

An important step in creation of the e-administration ,
maybe even on the level of connecting Serbia and the EU ,
has been made by the Agency for Business Registers by it
signing the Memorandum on the understanding with the
German region North Rhine — Westphalia. Based upon
this document, Serbia has entered a pilot project for
creation of a platform for electronic exchange of data
about registered companies. The goal of this project is to
establish a common database of companies, their
subsidiaries and financial reports for Serbia, Germany,
Ireland, Austria, Switzerland and Macedonia. The project
will serve as a pattern for the establishment of a universal
system of registration and companies databases on the
level of the entire EU; this is expected to be completed not
later than by 2014.
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V.  OMBUDSMAN AND E-ADMINISTRATION

The factor that must undoubtedly be taken into account
in the processes, the processes of the introduction of e-
administration and creation of the universal office system
that has not been used to the real extent yet, are the non-
governmental specialized bodies organized for the
purpose of the administration auditing. By this, we
primarily mean the institution of the Ombudsman on the
level of the state, province and the local level of
government. A certain extent of influence can be
attributed to the institutions of the Trustee for Information
of Public Importance, the Trustee for the Protection of
Equality and all other nongovernmental organizations, the
representatives of relevant associations and organizations.
All these organs, named by this term universally, have the
goal to control the administration in a way and to help it in
its communication with Serbian citizens. In this
cooperation with the administration, there organs have a
direct contact with the citizens as well as with the
administration; hence they have a clear perspective of the
problems without any other influence.

The primary task set for there organs, and especially for
the institution of the Ombudsman is to , in the initial stage
of this program’s realization, represent the problems that
have, up to now, been detected regarding the work of
administration together with the reasons that brought them
about. After this, it is necessary to present al the
consequences following this way of work and practices,
especially form the perspective of the provision of
citizens’ rights by administration and from the perspective
of financial hazard of this way of work for the state
budget. Of course, this analysis would enable us to reach
the core of the problem and the ombudsman and all other
independent institutions would be obliged to point them
out as well as to actively propose solutions. If the
exclusion of all the organs outside the state stricture is
continued, the task will be ill-performed and it will be
prevented form functioning in the way sufficient to meet
standards set by all the parties involved in the process, i.e.
both the citizens and the administration. This is the
conclusion that can straightforwardly be made from the
current practices of administration and realization of
keratin projects that were left only as theory exactly for
the lack of the “real perspective”.

In this manner, the ombudsman’s role in the e-
administration is a very important one. On one hand, it is
commonly believed that once the e-administration has
been introduced, once the direct contact of citizens and
administration has been established once the universal
office has been made, the need for the ombudsman will
cease to exist. This way of thinking is wrong since the
very sense of the instruction and its task are not exploited
by the number of administration organs and by
improvement of the contact with citizens, but it is
reflected in the assessment of legality and concordance
with rules of the administration practices when it is to
decide on concrete rights and freedom of the citizens. On
the contrary, by establishing e-administration and a
universal office, it will be possible for the ombudsman to
access administration and its management more easily
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which in turn will result in a faster and more efficient
performance of the ombudsman himself.

VL

Not in a single segment has the e-administration
reached- the level on which it can completely substitute
the direct and written interaction between the state organs
and citizens. In EU countries, on average, there are more
than a half of services completely available online.
Development of the status indicators (of the national
portal user orientation) is in front of Serbia, since both
these aspects are rated zero.

POSSIBLE DIRRECTIONS IN FUTURE DEVELOPMENT

The ratings for e-administration in Serbia can be
improved by adding new information and forms to the
existing internet sites. However, for a significant
development of e-administration to be achieved in Serbia,
it is essential to implement back-office applications that
would provide services for the users, realization of
registers integration of information from databases and the
inter-operability of applications that provide these
services.

The existence of the e-administration portal with, for
now, a modest capacity of state organs and local
administrations participation can barely be the pillar for
the further development of e-administration in Serbia.
Namely, according to the latest surveys, the participation
of local administration in the e-administration portal is
about 30% of the total number, whereas only around 30
state institutions have posted their services on this portal.
If seen from a critical distance and compared to the
situation in the past, this is a rather good result because it
represents a great improvement in the approximation of e-
administration to citizens of Serbia. Until recently, e-
administration was only debated about as a theory, whilst
no actual legislative measures were taken. In the last
couple of years, it can be said that there has been
extensive activity in the attempt to increase the presence
of IKT in the administration itself, but with the citizens as
well, which surely leads toward creation of the universal
e-administration. Legislative activity in this direction has
been intensive and the largest portion of documents has
been made(both legal and sublegal) so as to make this
strategy implementation possible; On the other hand, the
technical part of this work has taken a great intensity by
setting up a website of the e-administration than provides
citizens with services of state organs and local
communities. Certainly, we all have a long way to
achievement of the final goal, the creation of the universal
office for citizens at which they will address the
administration, but we have to state that Serbia is taking
truly serious steps towards its accomplishment.

One of the important conditions that must be met in
order to accomplish the goal is to attain the absolute
political concordance in the necessity and the need for the
universal e-administration; this is, to create a system and
accomplishment of the idea of the universal desk for the
citizens. The political will must be absolute in the sense
that all relevant political factors support this project both
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verbally and by concrete proposals and initiatives. The
largest part of this project implementation is to be taken
by the governing structure but it is also very important to
note that those political factors that do not participate in
the government are responsible for the success of the
project as well. This project is the absolute benefit for all
citizens and has to be the absolute priority and goal for all
political structures.

The realization of this project, the project of the
universal office implies a long and hard work. The work
must be done by all social factors with a special
contribution and engagement of the parties directly
involved in the relationship. A special contribution is
expected to be given by administrative organs (state, local
and nongovernmental ones), especially for the reason they
are directly and constantly connected with the citizens
who expect and demand realization of their rights and
protection of their interests. These organs are well
familiar with the situation in its very structure where the
problems are in organization, where they are in techniques
and where there are problems regarding legislation and
procedures. As a contribution form the other side, it is
expected from the citizens to be active since they
represent the other side in the process, the side that is
eager to reach the best and the most quality solution
possible. The citizens are rather familiar with the
problems they encounter when it comes to
“administration” and with the ways to overcome them. By
giving their proposals and sharing their experiences they
can help in making the system better organized and
improved for the common benefit.

VIL

E-administration is a segment that has been paid a lot
of attention to in the recent years and that is expected to
grow and expand more in the future. The awareness of the
organized adjustment of the ancient administration to IT
society in Serbia arose later than in European countries.
Nevertheless, the goal to reach a modern e-administration
can be achieved if examples of good practices in certain
countries are followed.

CONCLUSION

In certain domains, Serbia can be proud of its good
examples when it comes to application of all the principles
and rules for e-administration. Of course, the examples are
scarce but they should, nonetheless, be mentioned.
Primarily, what needs to be mentioned are the activities
performed in creation of the Central Register that can be
accessed by all authorized officers form all Serbian cities.
Next, what should also be mentioned is the Agency for
Business Registers and its activities regarding registration
of business subjects as well as its international cooperation
in the attempt to create a universal database of companies
on the EU level; Ministry of Internal Affairs and SMS
service used for making appointments for issuing IDs and
passports; the Tax Administration of Serbia, eUprava
portal etc.

The conclusion that can be made after the entire
situation analysis is that Serbia has been actively involved
in creation of a favorable environment for the
establishment of e-administration, as well as that measures
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have been taken for the purpose of realization of this
project. It is obvious that we are in the beginning of the
process but that we have a chance to progress rather
quickly and to reach a significant level according to
European criteria. Our advantage is reflected in the fact
that we have a good legislative regulative, high motivation
of the directly involved executives and participants of the
project and the great enthusiasm of the IT specialists who
are to complete the entire project in order for it to function
well. The last link in the chain that is necessary to direct
the project in the right way and at a satisfactory speed is
the political will and its uncompromising attitude that the
project must be realized for the good and the interest of
the entire society.
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Abstract - In order to remain competitive an enterprise
needs a flexible business process, which can adapt to
frequent changes that occur in the market, regulations or
internal goals. The essence of adaptability of business
process is applying and effective management of business
rules. Large enterprises distributed information systems are
used within operational and strategic processes. Complexity
of distributed information systems structure and
functionality brings risks of application business rules in
common practice. The purpose of this paper is to present
theoretical foundation as well as some software solutions for
distributed business rules management, and a critical
overview of risks of those systems.

. INTRODUCTION

Business processes are changing according to market
and regulatory impact, and therefore should be flexible
and accurate according to those impacts. Changes should
be adequate to required rules and needed performance
measurements, but also should be done in appropriate time
period. IT sector of an enterprise should provide flexible
software support to effective and efficient business
process at operational and strategical levels. Much
research has been made in theoretical and experimental
surveys about impact of IT to business processes
performances. The conclusions are similar, and one of
them is that impact of IT usage on organizational
performance rests on the application of sophisticated IT
tools in enterprise business processes. ([1])

Information system lifecycle depends on the lifecycle
of an enterprise. The essence of information system
development is model of an enterprise business domain —
business process and business objects that are involved in
those processes. Business design describes how that
business works — the processes that it performs; the
organizational structure of the people and finances within
that business; the business’ near-term and long-term goals
and objectives; the economic and market influences that
affect how that business achieves its goals; the rules and
policies that condition how the business operates. By
deriving the information system design from the business
design you can more easily drive changes into the
information system at the rate and pace of change in the
business design. Furthermore, the information system can
be used as a catalyst for change in the business design —
the information system can be used to monitor the state of
the business; it can report on how well the business is
doing in meeting its goals; and can be used to suggest
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changes in the business design to improve its efficiency at
achieving those goals.[2]

The critical part of business process modeling is
formalization of business rules and its involvement in
business processes which impacts software support to
those processes. Business rules are statements that reflect
policies, procedures, or other constraints on ways to
satisfy the customers, make good use of resources, or
conform to laws or industry regulations applications.
Specification of business rules as well as enforcement and
distribution of business rules in distributed environments
are very important part of business rules management.[3]

The objectives of this paper are literature survey in the
field of business rules, distributed information systems
and risk analysis, as well as presentation of software
support to business process management and its role in
distributed information systems. Risk analysis of using
business process management systems within distributed
information system is contribution of this paper.

Il.  BUSINESS RULES

The basic research interest and results in the field of
business rules come from several research and technology
communities [4]:

o Atrtificial Intelligence community - knowledge
based systems, inference engine, predicate logic,

automated reasoning systems, expert systems [5]

Databases research community deductive
databases, active databases (triggers, stored
procedures), extensions of ERM (entity
relationship model) for presenting events, actions

and conditions

Object oriented community — OCL (object
constraint language) with UML, Z- formal
language for specification, Active middleware

Business rules projects — whole business rules
lifecycle - discovery, analysis, modeling,
classification, articulation, formalization and
documentation, resulted in methodology, tools
and technologies based on Business rules
repository and Business rules engines

Internet and e-Commerce - B2B communication
and interoperability of heterogenic environments
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[3], XML as a widely recognized technology,
Web services, SOA, ontology, Semantic Web [6]

Business  rules engines technology and
commercial software — some software companies
focus on development of business rules engines as
standalone software support that could be
integrated in information systems of enterprises.
The most popular commercial software are:
QuickRules (http://www.yasutech.com),
VisualRules (http://www.visual-rules.de), Jboss
Rules (http://www.jboss.com). JBoss Rules and
QuickRules are in the class of EXPERT
SYSTEMS, and Visual Rules belongs to ACTIVE
SYSTEMS. [7]

“A business rule is a statement that defines or
constrains some aspect of the business. It is intended to
assert business structure or to control or influence the
behavior of the business.

From the business perspective, it pertains to any of the
constraints that apply to the behavior of people in the
enterprise. From the business perspective some of issue
categories pertaining to the behavior of people in an
organization include: capturing the rules that involve the
use of human judgment, looking at the components of
systems that are related to soft rules and seeing how they
come together to support business rationale, showing
workflows, processes etc. in terms of their relationships to
business rules, the process of acquiring, maintaining and
enforcing rules, other systems of classification such as
mandates, policies, guidelines and corporate culture,
industry rules and corporate rules, determining when rules
are ineffective etc.

From the information system perspective, it pertains to
the facts which are recorded as data and constraints on
changes to the values of those facts. That is, the concern is
what data may or may not be recorded in the information
system. A business rule from information system
perspective expresses specific constraints on the creation,
updating, and removal of persistent data in an information
system. The business rules described here control whether
or not such data may be created or changed and the
implications when this occurs.” [8]

The complete definition and basic features of business
rules are described in “Business Rules Manifesto — the
principles of rule independence”, by Business Rules
Group in 2003. Some of the main characteristics are:

e Rules are the most important part of requirements,
business models and technology models of an
information system. Rules are a vital business
asset. Rules are about business practice and
guidance and are motivated by business goals and
objectives. Rules  should arise  from
knowledgeable business people — they describe

part of the knowledge of a business process.

Terms express business concepts, facts make
assertions about these concepts and rules
constrain and support these facts. Rules are
explicit constraints on behavior and / or provide
support to behavior. They are not process or a
procedure and should not be contained in them.
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Rules apply across processes and procedures.
Rules define the boundary between acceptable
and unacceptable business activity. Rule violation
should be handled with business activities.

Rules should be expressed declaratively in natural
language sentences for the business audience.
Rules should be declarative, not procedural — they
should consist only of terms that describe
concepts from the problem domain and facts that
are included in constraints applied in business
domain over the facts.

Rules should be expressed in the way that they
can be validated for correctness by business
people, verified against each other for
consistency. Formal logics, such as predicate
logic, are fundamental to well-formed expression
of rules in business terms.

Rules need to be nurtured, protected and
managed. There should be cohesive and consistent
body of rules that are enforced across all relevant
areas of business activity. A rule is distinct from
any enforcement defined for it, i.e. rules should be
defined independently of responsibility of who,
where, when and how of their enforcement.
Business people should have tools available to
help them formulate, validate and manage rules,
to verify them against each other for consistency.

Application of business rules is adapted to
continuous change in business rules and software
that runs those rules should support continuous
change in business rules. Executing rules directly
from a rules engine is a better implementation
strategy than transcribing the rules into some
procedural form. A business rule system should
always be able to explain the reasoning by which
it arrives at conclusions or takes action. Business
rules should be organized and stored in such a
way that they can be readily redeployed to new
technology platform. Rules and the ability to
change them effectively are fundamental to
improving business adaptability. [9]

I1l.  ENTERPRISE BUSINESS RULES ARHITECTURE
Enterprise architecture [2] is essentially the integration

of business and technical architecture using a
comprehensive methodology and shared repository.
Business architecture is comprised of: business

strategy, security, business rules, enterprise decision
management, business object model and/or data model,
metadata, business process including  workflow,
orchestration and choreography, information architecture,
application architecture, analysis and project management
tools, business to technical alignment, organizational
structure, performance management.

Technical architecture, including data and security
architectures, consists of: infrastructure (network,
operating systems, enterprise service buses etc), database,
data-warehouse, programs, messages, design,
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development and deployment tools and environments,
integration tools and guidelines, standardization.

Enterprise Architecture

Business Rules
Lifecycle

Business
Architecture

Enterprise Decision
Management

Strategy/Policies — |

Decisions/Rules — Rules Capture

Decision Change
Dependency

I

Technical
Architecture

-
< =

Decision Change

Component Configuration Rules Deployment |

Figure 1. Enterprise architecture [1]

According to Enterprise Knowledge Development
approach [4], an enterprise business rules architecture is
structured through five sub-models:

Business vision model: Describes an overall
strategy of the business, focusing on goal
structure and problems that must be solved in
order to achieve those goals.

Business process model: Describes the processes
that are set to achieve the enterprise goals. The
business process model describes how the
enterprise processes interact, and clarifies the
processes inputs and outputs.

Business rule model: Describes and maintains
explicitly formulated business rules as well as
some of the rules that are implicit in other models.

Business actors and resource model: Focuses on
the structures of resources and their relationships
with actors, processes, goals and other
components of the enterprise model.

Business concepts model: Establishes a common
vocabulary for all the concepts that comprise the
business environment (e.g. products, services,
information resources, etc.). It helps to avoid
misunderstandings and different interpretations of
terms used in the business.
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Figure 2. Enterprise model with business rules submodels [4]
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IV. DISTRIBUTED INFORMATION SYSTEM

Distributed information system is collection of joined
independent computer systems acting like a single
coherent system [10]. Data processing in distributed
database systems can be executed on all servers
participating in this system. Information systems that
support distributed data processing in the distributed
database environment are Distributed Information
Systems (DIS) [11]. Basic reason for starting DIS
development is to provide better support for user
requirements from organizations that are situated in wider
geographical area. Comparing to the centralized IS
(Information System), DIS offers more availability and
better performance. Basic advantage of distributed
databases is its architecture, which is suitable for modern
decentralized organization of complex systems [11]. Each
part of these systems has high level of local autonomy and
requirement for local data storage. The unification of the
system is achieved through collaboration of different parts
of the system [12]. Concept of DIS is created as an answer
to problems that often appear in phase of development and
usage of integrated information systems with centralized
database. Those problems may be very long development
process, high expenses, management support, hard
modifications in real time etc. DIS consists of subsystems
that are feasible to develop and use independently, with
previously  designed  communication interfaces.
Decentralized database system enable high level of
security and easier data control, better performances in
data processing, better adaptability to local needs because
equipment and database is physically closer to the users.
DIS advantages are: higher fidelity and availability, better
system performance and easier system maintenance and
upgrade [12]. Disadvantages are that these systems
eliminate duplication of data in file maintaining process,
complicated coordination of processes and additional data
exchange increasing network traffic [13]. Basic
characteristics of DIS are [14]: resource sharing,
openness, concurrency, scalability, fault tolerance, local
autonomy of nodes, absence of a central node [12] and
transparency.

According to the technological base of distributed
database implementation there are homogenous and
heterogeneous systems. Homogenous systems are based
on the same DBMS type. Heterogeneous systems (multi-
database systems) require portability and interoperability
of DBMS of different types in a single functional unit,
need integration of various data sources in a single unit
developed in different technologies. There are several
technology approaches for data integration. One of them is
data warehousing, as a basis for OLAP (On Line
Analytical processing). Data warehouse collects data from
various physical sources [12]. Copying, extraction and
correction, transformation, loading and updating of data
create data collection. Software components, which
integrate various source data, are called middleware
application. The query is at first forwarded to the
middleware application, after that the query is forwarded
to the wrapper application for the appropriate data source
in order to get the requested answer. Modern DIS are
based on n-tier client-server architecture [12]; platforms
for e-business are based on web technology that enables
dynamic answers to user requests and ability to execute
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tasks on client (Java applet, Java Script, ActiveX) or
server side (Java Server Pages, Microsoft Active Server
Pages, Java Servlet). XML gives opportunity for
interoperability of heterogeneous data especially if they
are used within middleware in web service applications.

V. BUSINESS RULES IN DISTRIBUTED INFORMATION

SYSTEMS

To implement synergistic achievement between the
business and IT domains we need to employ a number of
capabilities:

e a formalism and language for capturing the

business design;

a methodology for translating the business design
into a set of information system artifacts to
implement that design;

an infrastructure for hosting those implementation
artifacts that is as flexible as the business itself
needs to be to changes in its marketplace;

a place for retaining the correlation between the
business design and the information system that
can be used to identify and fix failures in
executing on the goals and constraints of the
business design;

a means by which we can manage the system to
ensure those goals are met. [3]

The process of business rules implementation within a
distributed information system could be modelled through
steps, that deal with business rules (BR) as follows:

1. creation and definition regulatory bodies

/enterprise management create business rules

formulation — BR should be written (in a text
form)

formalization — BR should be formalized to be
more precise (predicate calculus, fuzzy rules...)

coding — BR should be coded for transfer (XML
format or other)

transfer — via Internet or intranet (FTP transfer or
other)

decoding - transformation of XML document to
structured text or database items with formalized
form of business rules — predicate calculus form,
or fuzzy form of business rules

archive — archive of texts with business rules in
file or database form

application — connection between software that
supports business process and business rules that
are in BR archive, so business rules can be
enforced during software operation mode

check the application — comparing business rules
requirements with data that are collected during
software usage within some time frame
(operational period)
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10. application report — reporting about enforcement
of business rules in using/reporting period, by
examination on database where data should be
stored according to business rules constraints

11. evaluation - measurement if business rules
applications give appropriate business process
performance  measurements  results, should

business rules be changed to adopt to the
acceptable level of business performance.

VI. XML FOR BUSINESS RULES EXCHANGE

The actual standard in data/rules exchange is XML
format. Communication between two business systems in
a distributed information system is based on special XML
format of business rule. XML formatted business rule
presents a media for exchanging business rules among
business systems. At the business system we have several
modules:

Enterprise organizational system database

e Business rules API for application in appropriate

software support of information system
Rule repository for rule storage

Rule monitor as a software engine for checking if
the data in a database is adequate to business rules
from a repository, i.e. it is for enforcing business
rules to be applied by checking the consistency of
data with business rules

Business rules generator — for presenting business
rules in XML format

Business rules parser — for getting the essence of
XML format of business rule so it could be stored
in BR repository and applied accordingly.

XML document has specific format for business rules
with  the structure as following tags/sections:
Business_rules tag, Rule name, Rule version, Business
action name, Start date, Retire date, Precedence, Success
Action, Success Rule Name,Failure Action, Failure Rule
name, Language (C), Database type (Oracle PLSQL),
Digital signature. It is clear that it is important changes of
rules are followed by versions, start date and retire date;
business rules require business actions on successful
accomplishment and on failure, and recognition of
business rules responsible entity/person is provided by
digital signature.

VII. RISK ANALYSIS OF BUSINESS RULES
MANAGEMENT IN DISTRIBUTED INFORMATION SYSTEM

According to elements of risk analysis for IT sector
[15], here we will present elements of risk analysis for
distributed information systems and application of
business rules management in distributed IT/IS
environment.

System characterization

e results: distributed information system of an
enterprise with decentralized databases and data

processing, that has implemented module for
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business rules acquisition, storage and application,
as well as distribution to other client-server
nodes...

e processes: development of distributed information
system, business process, business rules
management lifecycle, business rules distribution
and application

Threat identification

e threat sources: - internal (results, process),
external (users, other enterprises, viruses...)

e results: complexity of distributed information
system, integration of business rules management
system with legacy systems and client-server
applications that are developed according to
business process needs, formalization of business
rules (fuzzy rules/predicate logic rules)

e process: IT process vs. Business process
(parallelism of processes), accurate application of
business rules

Vulnerability identification

e system environment vulnerabilities: technology
changes and development, diversity of operational
environments, computer viruses, unauthorized
attempts to access the system...

Control analysis

e technology control: integration of heterogeneous
operational systems, centralization of business
rules dissemination

e organizational control: business organization and
strict role / responsibility determination

Likelihood determination

e First priority and likelihood of threat: internal
factors (business organization and technology)

e Second priority and likelihood of threat: external
factors  (technology  development,  virus,
unauthorized access...)

Impact analysis

e Loss of Integrity — application of constraints to
data entry according to business rules is needed to
be enforced at each node of distributed
information system. If any node don’t use the
same business rules, data integration from all
nodes could be influenced and put on threat.

o Loss of Availability — business rules constraints
include limited usage and functionality, and
application of business rules could make the threat
of loss of system functionality and operational
effectiveness.

e Loss of Confidentiality - protection of information
from unauthorized disclosure is needed because of
need for centralized or controlled access to
distribution of business rules to distributed nodes
of distributed information system of an enterprise.

If unauthorized access is under threat,
functionality and confidence in proper business
process software support is under risk.

Risk determination — the most important risk elements
threat/vulnerabilities are:

e Complexity of distributed information system
development and integration of business rules
management module

e Organizational distributed / centralized roles /
responsibilities

e External threats — unauthorized

technology development...

access,

Control recommendations

e Strong internal organizational role/responsibility
determination

e The importance of IT sector and its integration to
top management strategy plans

o Enterprise application integration tools and
technologies, as well as reliable technology for
integration of remote databases and operational
systems in distributed environment

e  User friendly tools for business rules management
within all steps from business rules determination
to business rules application evaluation.

VIIl. CONCLUSION

Enterprise is changing in the dynamic environment. IT
support is crucial for rapid adaptation to those changes
and for enabling continual function of every business
process. Business rules have the key role in the business
process to be supported by software solutions. Separation
of business rules from program code and database design
and active components enable handling business rules by
business staff, not by IT or other supporting staff at an
enterprise.

Business rules management software support consists
of software for rule capturing, formalization, distribution,
application, enforcement, reporting and evaluation. In
large companies that consist of many nodes of distributed
information system, it is very important that business rules
management module integrates within the functionality of
existing client-server applications that support business
processes.

Risk threat in distributed information systems is itself
a challenge for IT sector of large companies, since the
main feature if those systems are decentralization of
database and data processing. Business rules that are
distributed via special XML formatted documents give
another vulnerability to the whole system, since business
rules should all be applied at each node of distributed
system at the same time and should not make constrains
be limits to functionality of existing software practice.

Therefore risk management needs concrete activities
that are planned controls for threats not to harm
functionality and reaching an enterprises mission during
everyday data processing. These activities are included in
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business  design  through  strong  organizational
role/responsibility determination, integrative technology
for enterprise application integration and distributed
information systems of heterogeneous operating systems
integration, key role of IT sector together with
management sector of an enterprise, user friendly tools for
business rules management from business rules capturing
to evaluation of its application during operational and
strategic processes of an enterprise.
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Abstract - In this paper we present AntNet-r, a new
algorithm for routing in mobile ad hoc networks. Due to the
ever changing topology and limited bandwidth it is very
hard to establish and maintain good routes in such
networks. Especially reliability and efficiency are important
concerns. AntNet-r is based on ideas from Ant Colony
Optimization. AntNet-r is even closer to real ants’s behavior
that inspired the development of the ACO met heuristic
than ACO algorithms for N-P hard problems , Here we have
also focus on the network routing problem and survey
swarm intelligent approaches or its solution , and during
the course of the communication session, ants proactively
test existing paths and explore new ones. In simulation tests
we show that AntNet-r can outperform AODYV, one of the
most important current state-of-the-art algorithms, both in
terms of end-to-end delay and packet delivery ratio.

L

In this work we describe AnNe-r, a routing algorithm
for mobile ad hoc networks (MANETS) [3]. AntNet’s
design, which combines both proactive and reactive
components, is based on the shortest path behavior
observed in ant colonies and on the related optimization
framework of Ant Colony Optimization (ACO) [1]. It has
been experimentally observed that ants in a colony can
converge on moving over the shortest among different
paths connecting their nest to a source of food [2, 1]. The
main catalyst of this colony-level shortest path behavior is
the use of a volatile chemical substance called pheromone:
ants moving between the nest and a food source deposit
pheromone, and preferentially move in the direction of
areas of higher pheromone intensity. Shorter paths can be
completed quicker and more frequently by the ants, and
will therefore be marked with higher  pheromone
intensity. These paths will therefore attract more ants,
which will in turn increase the pheromone level, until
there is convergence of the majority of the ants onto the
shortest path. Local intensity of the pheromone field,
which is the overall result of the repeated and concurrent
path sampling experiences of the ants, encodes a spatially
distributed measure of goodness associated with each
possible move. This form of distributed control based on
indirect communication among agents which locally
modify the environment and react to these modifications
is called stigmergy [4].

INTRODUCTION

Here AntNet-r, the routing algorithm discussed, is
extention of Ant Colony Optimization (ACO) In this
paper we focus on the network routing problem . The aim
of intelligent network routing is to detect dynamic traffic
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and topology events, thus identifying network bottlenecks,
addressing them in an adaptive, intelligent manner.

II.  ANTNET-R : INTRODUCTION

In the AntNet-r algorithm, routing is determined
through complex interactions of network exploration
agents, called ants. These agents are divided into two
classes, the forward ants and the backward ants. Ants in
each set possess the same structure, but they are
differently situated in the environment, that is , they can
sense different inputs and they can produce different ,
independent outputs. Ants communication in an indirect
way, according to the stigmergy paradigm[[4], through the
information they concurrently read and write on the
network nodes they visit.

In AntNet-r, artificial ants move on the construction
graph Gc = ( C, L) with the constraint of never using the
set of links that do not belong to the network graph. Like
all ACO algorithms, AntNet-r exploits pheromone trails.
These are maintained in an artificial pheromone matrix Ti
associated with each node i of the data network. AntNet
maintains at each node i a sample parametric statistical
model Mi of the traffic situation over the network as see
by node i. Here T and M , illustrated in fig 1 can be seen
as memories local to nodes capturing different aspects of
the network dynamics. The mode M maintains absolute
distance/time estimates to all the nodes, while the
pheromone matrix gives relative goodness measures for
each link-destination pair under the current routing policy
implemented over all the network . Here it is summarized
as:

1. Each network node launches forward ants to all
destinations at regular time intervals.

2. The ants find a path to the destination randomly
based on the current routing tables.

3. The forward ants creates a stack, pushing in trip
times for every node as that node is reached

4. When the destination is reached, the backward
ants inherit the stack

5. The backward ants pop the stack entries and
follow the path in reverse

6. The routing tables of each visited node are

updated based on trip times
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Figure 1. Data structure used by ants in AntNet for the case of a node I
with Ni =| Ni | neighbors and a network with n nodes.

II.

In AntNet-r artificial ants move on the construction
graph Ge=(C,L)

Here the AntNet-r algorithm, whose high-level
description in pseudo-code is explained.

ANTNET : DATA STRUCTURE

procedure AntNet-1(t, teng, At)
input t % current time

input to,q % time length of the simulation

inpgt At %time  interval  between  ants
generation

foreach € Cdo

M <InitLocalTrafficModel

T <Ini'[NodeRou‘cingTable

While t <t.,q do

In_parallel
If (t mod At) = 0 then

Destination < SelectDestination

(traffic_distribution_at source)
LaunchForwardAnt(source, destinat
End-if

foreach(ActiveForward Ant[Source,current,destination] )
do
while(current # destination) do

next_hop < SelectLink (current,

destination,link_queues,T)
PutAntOnLinkQueue(current, next_hop)
WaitOnDataLinkQueue(current, next_hop)

CrossLink(current, next_hop)

Memorize(next_hop, elapsed_time)
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current < next_hop
end-while
LaunchBackwardAnt(destination, source,
memory_date)
End-foreach

foreach
destination] )

do

(ActiveBackwardAnt[source, current,

while(current # destination) do
next_hop<PopMemory
WaitOnHighPriorityLinkQueue(current,
next_hop)
CrossLink(current, next_hop)
from < current
current < next_hop
UpdateLocal TrafficModel(M, current_from,
source_memory data)
r < GetNewPheromone(M, current_from,
source_memory_data)
UpdateLocalRoutingTable(T, current, source, )
end-while
end-foreach
end-in_parallel
end-while
end-foreach

end-procedure

Informally, the AntNet-r algorithm and its main
characteristics can be summarized as follows:

1) At regular intervals and concurrently with data
traffics, from each network node artificial ants are
asynchronous launched towards destination nodes
selected according to the traffic distribution.

Artificial  ants  act  concurrently  and
independently, and communicate in an indirect
way through the pheromones they read and write
locally on the nodes.

2)

3) Each artificial ant searches for minimum cost path

joining its source and destination node.

4) Each artificial ant moves step by step towards its
destination node. At each intermediate a greedy
stochastic policy is applied to choose the next
node to move to. The policy makes use of (1)
node-local artificial pheromones, (2) node-local
problem-dependent heuristic information, and (3)
the ant’s memory.
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5) While moving, the artificial ants collect
information about the time length, the congestion

status, and node identifiers of followed path.

6) Once they have arrived at the destination, the
artificial ants go back to their source node by
moving along the same path as before but

opposite direction.

7) During this backward travel, node local models of
the network status and the pheromones stored. On
each visited node are modified by the artificial
ants as a function of the path they followed and of

its goodness.

8) Once they have returned to their source Node, the

artificial ants are deleted from system.

IV. CONLUSION

We have described AntNet-r, an ACO algorithm for
routing in MANETs. It is an algorithm, combining
reactive route setup with proactive route probing and
exploration. The algorithm seems to benefit a lot from
situations in which there are some regularities and
correlations which can be learned and exploited for data
transport and path discovery. The algorithm also shows
good scalability. In future work we will improve the
exploratory working of proactive ants. By extending the
concept of pheromone diffusion, more information about
possible path improvements will be available in the nodes,
and this information can guide proactive ants. This should
lead to better results with less overhead. We also want to
make the generation and forwarding of proactive ants
adaptive to the Network situation.
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Abstract - This paper presents most often used machine
learning algorithms for business decisions support. Machine
Learning algorithms, particularly decision tree generating
algorithms and reinforcement learning algorithms can be
applied upon data stored using XML technologies, in order
to support business decisions.

I.  INTRODUCTION

The management and use of information, as an
essential resource of a company, acquires new
particularities deriving from its use in supporting
decisions and from the continuous growth of the
complexity of the decision process.

The decision process is a an assemble of activities
driven by only one or several individuals facing an event
that generates more than one acting direction, following
the optimal direction, according to the value system of
the decision makers.

This paper presents most often used machine learning
algorithms that are used for business decision support.

II.  DECISION TREES

Decision trees are an easy applicable for classification
and prediction, the result being presented in a tree form
with automatically set logic rules hierarchy by exploring a
set of examples. The examples are similar to records with
several attributes and the rules are being established by a
detailed dividing of the assemble of examples, depending
on the content of the attributes.

Building the decision tree begins from its root, which
shows the available examples. The initial assemble is
divided into intermediary nodes. Each node is being
evaluated and is divided in other nodes if possible, until
the terminal undividable nodes are found. When
effectively processing data, the attributes are grouped in
two categories: dependent and independent attributes.
There is only one dependent attribute, also named target
attribute, onto which we are searching for influences from
the other attributes, the independent ones. From all the
independent attributes we select the one that has the most
powerful impact on the target field, the one that eventually
supports the division of the record assembly into the most
relevant sub-assemblies. For each of these subdivisions
we re-perform the analysis, using the same target field but
considering only the attributes that were left out in the
previous steps, and seeking for new subdivisions.

After the tree construction, the new data can be
included, at some amount of certainty, into one of the leaf
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nodes, depending on their attributes values, classifying
them or being able to perform predictions regarding them.

II.

One of the most popular methods used in developing
decision trees is CART (Classification and Regression
Trees). This one starts with seeking out the independent
variable which has values that allow the best division to
take place. For this we move on to calculating a diversity
index for the whole record assembly given an attribute.
The procedure describes the parse of the independent
attributes one by one and the evaluation of the diversity
decrease obtained by the division one would make based
on it. The variable that is retained as separation criteria is
the one that produces the best results. We are actually
looking for a binary tree. The attributes that have multiple
values raise, in these conditions, a supplementary issue:
regrouping the values as so the final division will lead to
only two subdivisions.

DEVELOPMENT OF DECISION TREES

IV. THE C4.5 ALGORITHM

A more recent algorithm is C4.5 proposed by the
Australian professor Quinlan. Unlike CART, which
generates only binary trees, a node can have here a
variable number of branches. Another difference would
derive from the treatment of nominal variables, which will
now have one branch for each possible value. The
precursor of this algorithm, the ID3, developed by the
same author, enjoyed a vast popularity and was used in
various computer products. This one uses for an
evaluation criteria of divisions the information gain
obtained, as well as the uncertainty degree removed,
concept that derives from Shannon's information theorem.

Because its usage comes in favor of numerous branches
to which a small number of records from the example set
will correspond, C4.5 uses the ratio between the total
information gain obtained by the corresponding division
and the information gain that is only due to the sub-
assemblies count it generates. The tree pruning is also
made in a different manner that the one CART practices;
the analysis is based also on the teaching data, without
having to invoke the test or evaluation distinct data.

In its informatics representation, the C4.5 can
automatically generate rules. Beginning with the complete
set, generated directly based on the tree, the application
follows a generalization chain meant to decrease the rules
count. For this purpose we remove certain conditions for
each given rule and we verify how this maneuver
increases the error rate. A series of other transformations
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can also be operated for this goal, as so, in the end, the
rule count can be smaller than the leaf count.

Decision trees are a standard Data Mining tool and
many of them are available in the C4.5 package. Decision
trees are generally preferred due to the comprehensivity of
their hypothesis and the efficiency of their learning and
evaluation.

Decision trees are usually binary trees with simple
classifiers associated to each internal node and with a
classification associated to each leaf. In order to evaluate a
T tree for an input x, the x attribute will be given to each
classifier. The outputs of simple classifiers associated to
the nodes determine a unique path from the root to a
certain leaf of the decision tree.

Decision trees are generally understood through a
descendant development procedure that begins with the
root node and chooses a part of the data that maximize a

cost function, wusually a measurement of the
subassemblies’ “impurities” that is implicit defined in the
moment of data partitioning. Afterwards the

subassemblies are associated to two decision trees. The
procedure is recursively applied to the child nodes and the
tree is being enlarged until a stop condition is met.

The C4.5 algorithm only generates binary trees, a node
having a variable number of branches. C4.5 is able to
automatically generate rules. Starting with the complete
set of rules, generated directly on the tree’s basis, there
will be a generalization part, in order to reduce the number
of rules. This way, for each rule certain conditions are
eliminated and the increase of the error rate must be
verified. A lot of other transformations can also be made
in order to decrease the number of rules.

The steps of the C4.5 algorithm are presented as
follows:

1) selects the attributes that have proven

the most quantity of gained information

2) given two classes P and N:

a) given a set of examples S that contain p

elements from the P class and n elements

from the N class

b) the information quantity required to

decide if a random example from S belongs

to the P or N class is defined in relation

(1):

p
p+n

3) assuming that by using an attribute A, a

set S will be partitioned in the following

sets {S1, S2, ...,Sv}
a) if S; contains p; examples from
P and n; examples from N, then the
entropy  or  the  necessary
information for the classification
of all the objects from all the S;
trees is (2):

L\ p.+n
E(A):;%I(pi’ni) 2

4) the codification information gained on
the A branch would be:
Gain(4) =I(p, n) - E(A)

4

2p+l’l ptn

)

1(p.n) log log

2
ptn
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C4.5 is an algorithm for the induction of decision trees,
being, as mentioned before, an extension of the ID3
algorithm which unlike C4.5 solves some problems such
as data extra-matching, treating continuous attributes and
attributes  with missing values, increasing the
computational efficiency. The C4.5 generates a decision
tree by recursively partitioning the data amount, using a
depth-first parsing strategy. The algorithm takes into
consideration all the possible tests for partitioning the
data and selects the tests that will lead to the best
information gain.

Considering the entropy concept as the “impurity” of a
set of training examples S, the efficiency of an attribute
for classification of these examples can be estimated. The
information gain measures the expected reducing of the
entropy caused by partitioning the set according to the
values of an attribute A (3).

1G(S,4)=H(S)- Y MH(SV)
veVaI(A) Card(S)
where Val(4) is the set of A attribute values, Sv is the
subset of S for which the A attribute has the v value, and
H(S) is the entropy of the set S with #n classes, each with a
pi appearance probability (4):

H(S):Z_pi log, p,

i=1
Another important feature of the algorithm is the
pruning of the decision tree, once the learning is done,
meaning that the tests that are not really helpful for the
decision problem are being eliminated. A later version of
the C4.5 algorithms is the C5.0, used mostly in
commercial systems.

3)

“4)

V.  REINFORCEMENT LEARNING ALGORITHM

Reinforcement Learning is a very interesting Machine
Learning algorithm. The idea of Reinforcement Learning
is very simple: an agent is exploring an environment and
acting upon it, and in the end it receives a reward or a
penalty. The agent will find out whether it acted correctly
or not, without having the reasons explained.

In Reinforcement Learning, also called learning with a
critic or rewarded learning, no hints are offered
regarding the expectations; the only feedback is that the
result will be categorized as correct or wrong. The
situation is similar to the one of a critic that only claims
that a certain thing is right or wrong, but doesn’t explain
it. Often the reward is being delayed.

The Reinforcement Learning algorithms are looking
for a way of action in order to maximize the reward. The
subject that has to learn isn’t told the direction to action,
as in most of Machine Learning techniques, instead it has
to discover which action might bring the most efficient
reward. In the most complex situations, the actions will
not only affect the immediate rewards but also the future
rewards.

The Reinforcement Learning technology is generally
used for solving the so called Markov Decision Problems
(MDP). The structure of a MDP consists in the following
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elements: the system’s state, the actions, the transition
probability, the transition rewards, a policy and a
performance measurement mode.

The system’s state is a parameter or a set of parameters
that are supposed to describe the system. If a system’s
state is modifying in time, it is called to be a dynamic
system. A dynamic system can be considered the queue
formed at the cashier in a store. In this conditions, the x
state, represented by the number of individuals that form
the queue, becomes x+1, if a new individual is joining the
queue, and becomes x-1, when an individual has paid and
leaves the queue.

Actions represent situations in which a system may or
may not fulfill one of the options it has available. We
consider an action a to be selected in the state i, and let j
be the next state. The probability of transition is
expressed by p(i, a, j) which depicts the probability of
transitioning from the state i to state j through action a.

The system will usually be rewarded when a transition
from one state to another is performed, reward described
by r(i, a, j).

The choice of the action in each state the system
transitions through is established by a rule. In certain
states no actions will be performed. The states in which
decisions should be taken are naturally named decision
states.

The rule for selecting an action must be designed as so
it would be capable of selecting the optimal action, thus a
means of measuring performance becomes available,
means we shall define as the medium reward for a rule.

If we have a rule 7 then 7(i) will be the selected action
by this rule for the state i. Let x, identify system state
before the s-th transition. The next formula (Gosavi,
2004) will describe the medium reward for the rule =
starting with state i, considering x,=i. The medium
reward, p,, expresses the sum of all immediate rewards
divided to the number of transitions (k), calculated on a
longer period of time.

k

8] St o =

. s=1
pPi = klgll & 5
E — the medium value of the sum above
i — the initial system state
n(xy) — the action in state x;

The limit in formula (5) is constant for any value of x;
if the Markov problem satisfies certain conditions, thus
we are going to have p; = p for any value of i. The goal of
Markov’s decision problem is finding a rule that will
maximize the medium reward.

MDP can be solved through the dynamic programming
method, which requires all the transition probabilities,
p(i, a, j), and the rewards r(i, a, j).

The SMDP (Semi-Markov Decision Problem) variant
requires an extra parameter that is the time span required
for each transition. The duration of transition from state
to state j influenced by another state x will be expressed
by (i, a, j). For SMDP the medium reward within the
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given conditions, using an initial state i, is defined
through the next formula (6).

E[Zk:”(xs,ﬂ(xs )ox,, ) = i:|
B St =i

THE Q-LEARNING ALGORITHM

(6)

P; = lim

k—o

M-t

s=1

VL

An example of Reinforcement Learning is the so-
called Q-learning algorithm, an extension of the
traditional dynamic, which allows an agent to learn some
rules from an arbitrary environment.

Q-learning eliminates the need of considering the
maximum in a set of integrals, succeeding to map values
(Q-values) from state/action pairs. Rather than
associating the value of a function, Q-learning will use
the so-called Q-functions. In every state there is a Q-
value associated with each action. This Q-value is the
sum of rewards achieved for performing the associated
actions and following the given rules. In the Q-learning
context, the value of a state is defined as the maximum of
a Q-value in the given state.

Having the estimated utility Q-function which
describes how useful an actions is, given a certain state.
QO(s, a) is the immediate reward achieved for performing
an action that leads to a maximum usability of the
resulting state.

The formal definition of the Q-function is the
following:

O(s,a) =r(s,a) +y max . (Q(s',a"))
where:

r(s, a) is the immediate reward,

y is the relative value of the delayed rewards
versus the immediate rewards (0 or 7);

sl is the new state following after action a;

a, all are the actions in states s and s[ .

The selected actions are defined by the following
function:

(M

®)

7(s) =argmax, O(s,a)

Q-learning represents an algorithm without predefined
learning rules. It can be demonstrated that for a sufficient
amount of training under any rule e-soft, the algorithm
converges with a probability of 1 towards a small
approximation of an action-value function for an random
rule-target group. Q-learning teaches optimal rules even
when the actions are selected from larger or even random
rules.

VII. CONCLUSION

In conclusion, from the point of view of storing data
for using it in a decision support system, the XML format
remains as elegant in structure as well as in utilization,
but it is not recommended for huge amount of data;
storage is possible in this case, but further processing of
these data becomes way to difficult compared to the
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alternatives involving database systems. A problem in
any given field of interest can be translated into a Markov
decision process and solved wusing this technique.
Reinforcement Learning is an extension of the classical
dynamic programming and covers a set of problems it can
solve. As opposed to the supervised learning,
Reinforcement Learning does not require I/O data. It is
foreseen that this kind of technology, combined with
others, will be able to finally solve problems that could
not be solved before.
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Abstract - The growth and sustainability of SMEs are
crucial to Serbia’s economic and employment growth. In
recognition of this, the Serbian Ministry of Economy &
Regional Development (MoERD) has developed and put in
place an excellent policy framework to support them.
Inevitably, due to the magnitude of the task, there have been
some difficulties with its implementation. Serbian SMEs
need solid practical support quickly but the MoERD’s
support framework will take time to realise its full potential.

This paper explores how the Serbian company
Inteleksija, which is being formed by the author based on
social enterprise principles, can rapidly adapt existing
ready-made technological solutions to assist in the

. INTRODUCTION

Over the last ten years, many excellent academic
papers, government and industry white papers and EU
reports have been written about the importance of
supporting enterprises, especially SMEs, in order to create
sustainable economic growth and more employment.
Many of these papers address the need for governments
and their associated agencies to provide a solid framework
to support the development of SMEs.

A policy framework has been in place in Serbia for
some time, and the most recent publication of it is the
Strategy for Development of Competitive and Innovative
Small and Medium-sized Enterprises 2008-2013, which
was written by the Ministry of Economy and Regional
Development (MoERD) and published in 2009. The
excellent strategy document sets out a number of
objectives to address this need.

This paper does not purport to be an academic paper.
Its intended purpose is to supplement the excellent
framework set out by showing how IT based services and
best practice methodologies can provide practical
solutions to some of the objectives of the Strategy.

The author, who lives and works in Serbia, draws on
many years of hands-on experience creating and running a
number of successful small and medium-size enterprises
in a variety of industry sectors in the UK, Europe, the
Middle East and India. He therefore has a practical view
of how three key IT based services and best practices
could quickly provide both the existing SME community,
and potential entrepreneurs from the student population,
with vital tools and competencies to build and manage
sustainable and successful businesses for the lowest
possible cost and in the shortest possible time.

implementation of the MoERD policy within a very short
timeframe. The paper will show how Inteleksija’s
partnership with three leading international service
providers can deliver e-learning technologies to deliver
entrepreneurship and best practice business training,
managed service datacenters to provide technology support
for SMEs and an hosted bureau service delivering Business
Process Management training, consultancy and software
tools adapted to meet the specific needs of Serbian SMEs.

Finally the paper shows how, with support from the
Serbian Administration and academic community, these
technology  solutions can  significantly  accelerate
implementation of the vital MoOERD strategy.

Il.  BACKGROUND TO SMES IN SERBIA

Although large enterprises are important to the Serbian
economy, SMEs are the real giants, and it is clear that the
Serbian administration has made substantial efforts over
the years to encourage entrepreneurship and to support
SMEs so that they can grow and thus create employment.

The 2009 EU SBA fact sheet reports that Serbian
SMEs represent 99.4% of all registered businesses, 57.3%
of employment, and 51.5% of value added.

TABLE I. SMES IN SERBIA — BASIC FIGURES
Enterprises [Employment ‘Value added
Serbla EU-27 Serbla EU-27 Serbla EU-27
Micro 68.235 84.9% 91.8% 135.899 13.9% 29.7% 2 11,4% 21.0%
Small 9.421 11.6% 6.9% 184.747 18.9% 20.7% 3 18.9% 18.9%
Medium-sized 2.350 2,9% 1.1% 240413 24,5% 17.0% 3 21,1% 18.0%
SMEs 81.006 99,4% 99,8% 561.059 57,3% 67,4% T 51,5% 57,9%
Large 523 0.6% 0.2% 418.794 42 7% 326% 7 48,5% 42,1%
Total 81.529 100.0% 100.0% 979.853 100.0%  100.0% 14 100.0%  100.0%
Data refer to the non-financial business aconomy (NACE C-I. K) and reprasant estimates for 2008.
Source: Eurostat, elaborated by EIM for EU27 figures, Institute of Economic Sciences, Serbia for country figures,

I1l.  EUROPEAN CHARTER AND SME PoLICY INDEX

The MoERD SME development strategy incorporates
the European Charter for Small Enterprises and the
associated framework takes into consideration the Small
Business Act (SBA) and its related policy index. In June
2009, the OECD issued a report on the progress of the
Charter’s implementation in the Western Balkans in the
form of the SME policy index, which is an analytical tool
that uses collaborative benchmarking to measure progress
in the ten dimensions of the charter listed in table 2 below.
These provide a useful framework for the purposes of this
paper and also relate back to the five pillars of the Serbian
MoERD Strategy which incorporates the SBA.
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TABLE II.

OECD SME PoLICY INDEX SCORES FOR SERBIA PER SBA CHARTER DIMENSIONS 2009

Policy Dimensions/Level

0 1 2 3 4 5

1. Education and training for entrepreneurship

2. Cheaper and faster start-up

=

3. Better legislation and regulation

4. Availability of skills

5. Improving on-line access

6. Getting more out of the single market

7h. Access to finance

8. Strengthening the technological capacity of SMEs

9. Successful e-business models & top class business support

10. Develop stronger and more effective representation for SMEs

N.B The results in dimensions 1 & 4 are not comparable to 2007 results

2007 . 2009

The indicators are structured around five levels of policy reform, with level 1 the weakest and level 5 the strongest. The
policy development path for each indicator is typically structured as follows:

Level 1:

Level 2:
area concerned;

Level 3:
Level 4:
Level 5:

There is no law or institution in place to cover the area concerned;

There is a draft law or institution, and there are some signs of government activity to address the

A solid legal and/or institutional framework is in place for this specific policy area;
Level 3 + some concrete indications of effective policy implementation of the law or institution;
Level 3 + some significant record of concrete and effective policy implementation of the law or

institution. This level comes closest to good practices identified as a result of the EU Charter

process and the OECD Bologna Process.

Table 2 above shows that Serbia has made good
progress in implementing the policy with significantly
increased scores across many of the 10 dimensions. Each
of these is a major undertaking and fully implementing
them and extending the full range of benefits to the SME
community is at best a medium to long-term exercise,
particularly regarding education and training, skills
availability and strengthening technological capacity.

In these highly competitive and challenging economic
times, many small and medium size Serbian enterprises
are struggling to survive, and there are many would-be
entrepreneurs in state universities and vocational schools
who lack the basic financial awareness, competencies and
basic business skills to successfully start a business and
put in place the strategy, IT infrastructure and business
processes so vital for sustainable growth. Despite the
progress made, entrepreneurial education for students and
relevant and practical help for the SME businessman is
still too far away.

There are practical solutions that can be implemented
immediately to fill these gaps, and these are described
below and are referenced to dimensions 1, 4 and 8 of the
OECD policy index.

A. Policy Dimensions 1 — Education and Training
For Entrepreneurship

The Serbian Government has an excellent and
comprehensive strategy for the development of
competitive and innovative Small and Medium-sized
enterprises. The most recent publication of the strategy
states that the five pillars of the strategy to support SME
development is based on the following three elements:™!

1) Concrete priorities for SME development;

2) The approach adopted in the EU regarding SME
support policy and the “Small Business Act”
(SBA) for Europe

3) Implementation of the principles of the
European Charter for Small Enterprises.

The European Charter principles relating to education and
training for entrepreneurship state that:!

e  “Europe will nurture entrepreneurial spirit and
new skills from an earlier age.

e General knowledge about business and
entrepreneurship needs to be taught at all school
levels.
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e Specific business-related modules should be
made an essential ingredient of education
schemes at secondary level and at colleges and
universities.

e We will encourage and promote youngsters’
entrepreneurial ~ endeavors, and  develop
appropriate training schemes for managers in
small enterprises.”

Implementing each of these principles is a
monumental task and whilst the MOERD strategy
document reports that Serbia has made significant
progress in recent years in developing a functioning
framework for SME support, it also states that:

“"Whilst the framework exists, implementing the
framework has not been coherent or sufficiently integrated
and has not been properly funded through budget
support.”

An analysis of Serbian education statistics confirms
the MoERD view that there is not yet enough specific
business related training, particularly in the State
universities which accounted for 80% of university
students in 20009.

TABLE Il1I. ANALYSIS OF BUSINESS RELATED STUDIES IN
SERBIAN UNIVERSITIES & VOCATIONAL SCHOOLS - 2009

%of Total  Business Business
% of  Number of
9
Faculties  Students Student Related  Students as %

Faculties Population Students Total Students

1
Business
No of No of
Institution Type Institutions Faculties _Re'ated
State Universities 6 80 5 6% 148,181 63% 19,971 13%
Private Universities 13 45 19 42% 38,927 17% 18,891 49%
State Vocational Schools 46 46 9 20% 41,876 18% 15,570 37%
Private Vocational Schools 16 16 8 50% 5,046 2% 3,013 60%
Grand Total 81 187 41 2% 234,030 100% 57,445 25%

1 Business related students include those that are on economics, organisational science, business administration and all other management and finance related courses
‘The raw data for this table was extracted from the Statistical Yearbook of Serbia 2010 and imported into a dbase, coded and analysed for the purposes of this report

The Serbian state education system is excellent and
provides first class economics, organisational science,
business and business management courses. However, in
common with most other European universities, these
only provide some business related knowledge to a small
percentage of total students. Developing a new full time
course for all students is likely to be a long and drawn out
process that may still only provide specific entrepreneurial
knowledge to a small percentage of total students.

Both the MoERD strategy and the EU SME policy
framework states that general business knowledge needs
to be taught at all school levels. Specific business modules
need to be an essential part of secondary and higher
education. Entrepreneurial spirit and new skills must be
nurtured from an early age.

There is a simple, practical, tried and tested and cost-
effective solution available in the form of e-learning,
which can supplement existing business-related education
by delivering a generic extra-curricula and internationally
recognised and certificated course to all secondary and
higher education students.

The e-learning platform and course content are
common to policy dimensions 1 and 4 and are described
in detail in section C below.

B. Policy Dimensions 4 — Availability of Skills

The principles of the SBA Charter for policy
dimension 4 covering availability of skills states that: [

“We shall endeavour to ensure that training
institutions, complemented by in-house training schemes,
deliver an adequate supply of skills adapted to the needs
of small business, and provide lifetime training and
consultancy.”

The MOERD strategy document incorporates this
principle within Pillar 4 of its strategy which recognises
that in a knowledge-based economy, the performance of
business organisations depends on ensuring that all
categories of employees possess current and up-to-date
knowledge and skills.

Therefore, the new global knowledge and
information-based economic system implies a strategic
role for the training function, and has significant
implications for the identification of training needs and
the delivery of training. ©!

Nowadays, businesses must analyse their training
needs in greater depth and train a larger number of
employees with different backgrounds in terms of
knowledge and experience, and they have to do so more
rapidly than in the past, while attempting to reduce
training costs to remain competitive in a complex and
changing environment. For their part, employees also
must be constantly in a learning mode, in order to
increase their knowledge and improve their skills. As a
result, training habits have to change, for both
organizations and their employees. Thus many large
enterprises have turned to e-Learning as a “best practice”
aimed at providing adequate training to their employees
[54(]) they can remain up to date and competent in their jobs.

The same is true of all enterprises including SMEs.
“Best practice” e-Learning provides an ideal low-cost and
fast-track solution to deliver business knowledge and
skills training for SME managers and employees. Such
training is vital in order to support growth and
sustainability of SMEs and will also greatly improve long
term SME survival rates.

C. Accelerating the Implemention of the MoERD Pillar
1 and Pillar 4 Strategies using e-learning courses

Some definitions of e-learning such as ‘computer
based training’ or ‘distance learning’ are misleading in the
context of this paper. A better definition is the use of
computer network technology to deliver information and
instruction to individuals. E-learning allows organisations
to deliver training and education via the web, and provide
relevant and targeted content anytime and anywhere,
offering learners a customised and interactive experience.

A number of empirical studies concerning e-learning
for SMEs show the following extensive benefits: &

e Flexibility — allowing the student and tutor to
choose the course time and location

e Customisation — content can be adapted to suit
groups’ differing needs
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No time limit — each student can learn at his own
pace

additional

Training material distribution
written materials are easily added

Evaluation — real time progress evaluation and
personalised tutor support

Cost — no cost for transportation, meals, lodging,
time away from work or additional tutors

Leading e-learning providers have developed hosted
platforms with the capacity to deliver high quality content
to many thousands of e-learning students concurrently.
Their sophisticated Learning Management Systems
(LMS) are easily integrated with any existing University
SCORM based platforms - (Shareable Content Object
Reference Model). Because they have been developed
over time they can be offered at a very low cost. The
business model for this service is high volume, low cost,
and with a large enough volume commitment, these
training courses can be offered for a very low unit cost per
e-learning student without the need for any capital outlay.

There are a plethora of excellent e-learning courses
available, but there are two initial course types most
relevant to meeting the immediate needs of the
entrepreneurial educational policy dimensions stated
above. These are business basics and financial awareness
courses for non-financial managers and the best practice
PRINCE?2 project management methodology.

1) Business Basics and Financial Awareness Courses

The Business Basics courses are relevant to all
students as well as key non-financial employees in SMEs
and covers key concepts of business basics. The training is
aligned to business objectives and focuses on helping non-
financial students, employees and managers understand
the financial implications of their business decisions and
actions on the organisations they work for.

The courses do not focus on providing accountancy
training. They give a foundation in business and finance
and provide the basic skills and knowledge of the
dynamics of a business that entrepreneurs will need to
develop their ideas into sustainable concepts.

These extra-curricular courses are already being used
to great effect by students in other European business
schools and institutions and by many thousands of SMEs,
large enterprises and other organisations around the world.

PRINCE2 Project

2) Best Practice Training
Management Methodology

The PRINCE2 project management methodology (as
opposed to project analysis and scheduling tools) applies
to the vast majority of business situations, and as such its
importance cannot be over emphasised. Anyone who is
involved in delivering a product or a service has either
project managed, or been part of a team that manages
service delivery or change. Project management skills are
relevant to any future or present employee, and as around
60% of the student population will work with SMEs, the
vast majority of SMEs would benefit from students
learning at least the basic methodology, principles and
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language of effective project management, in the form of
the PRINCE2 foundation course.

PRINCE2 is one of the leading internationally
recognised best practice methodologies. It is a structured
project management method developed by the UK Office
of Government Commerce (OGC) over many years. The
training focuses on the methodology of project
management rather than project scheduling, delivery and
analysis tools. Its popularity throughout the world is
largely due to the fact that it is truly generic: it can be
applied to any project regardless of scale, type,
organisation or culture. It is available in two forms; the
foundation course, which provides the basic knowledge
and terminology of project management, and the higher
level practitioner course, which gives the full range of
skills required to successfully manage large projects.

As with the Financial Awareness courses, PRINCE2
courses can be delivered in an hosted e-learning
environment, allowing student and SME users to learn in
an enjoyable and inspired way in as little as 10 to 20
hours. Both courses are excellent due to their high quality,
ease of use and low delivery cost and they provide the
student with an internationally recognised certification.
Many European businesses now insist that their
employees and sub contractors are PRINCE2 qualified.

These two courses, delivered in volume from a solid e-
learning platform, can provide a fast and low-cost solution
to assist in meeting the requirements of dimension 1 and 4
of the policy framework.

D. Policy Dimension 8 — Strengthening the
technological capacity of SMEs

The principles of the SBA Charter for policy
dimension 8 covering the strengthening of SMEs
technological capacity states that: [

o  “We will strengthen existing programmes aimed
at promoting technology dissemination towards
small enterprises as well as the capacity of small

business to identify, select and adapt technologies.

We will foster technology co-operation and
sharing among different company sizes and
particularly between European small enterprises,
develop more effective research programmes
focused on the commercial application of
knowledge and technology, and develop and
adapt quality and certification systems to small
enterprises. It is important to ensure that a
Community patent is available and easily
accessible to small enterprises.

We will foster the involvement of small
enterprises in inter-firm co-operation, at local,
national, European and international levels as well
as the co-operation between small enterprises and
higher education and research institutions.

Actions at national and regional levels aimed at
developing inter-firm clusters and networks
should therefore be supported, pan-European co-
operation between small enterprises using
information technologies enhanced, best practice
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in co-operative agreements spread, and small
enterprises co-operation supported to improve
their capabilities to enter pan-European markets
and to extend their activities in third country
markets.”

The majority of business start-ups that fail do so
within their first year, and depending on their sector,
between 45% and 62% will fail within their first four
years. A major contributory factor to this is a lack of
stable IT platforms and sustainable business processes,
both of which are essential to SMEs from day one to
support their start-up and expansion. Often these vital
foundations are the last thing to be considered, either
because of high set-up costs coupled with a limited cash
flow or in the rush to take the companies products or
services to market as quickly as possible.

To improve survival rates and support SME growth,
practical help can be provided in the form of provision of
specialist datacenters offering a subsidised managed
service to SMEs and the creation of a bureau service to
deliver business process management (BPM) tools and
consultancy adapted to meet the needs of SMEs,
particularly High Growth SMEs (HGSMES).

1) SME Datacenters

In today’s technology driven world, SMEs depend on
stable IT platforms, this is especially true of HGSMEsS or
SMEs with 10 or more employees. A modern business
cannot function without IT, but crucially, this does not
mean simply laptops and desktop computers but the
network critical physical infrastructure (NCPI), which are
the foundation upon which IT and telecom networks
reside as depicted in the graphic below:

NCPI is the foundation upon which
IT and telecom networks &
reside gc,«}‘ e S
= Power s “ %c%
= Cooling Py \l o
= Racks and physical structure %é‘ ‘ ? &
® Physical security and fire protection
= Management \&h
= Services \‘
@\0,% Services
Cabling — N oo Management
Power s Cooling Se’c"Jrity

As the graphic shows, NCPI comprises of power,
cooling, racks, security, fire protection, cabling,
management and services. If any one of these elements
fails (and they often do) the whole business is under
threat, and yet it is often the last thing to be considered
during the start-up or even the early expansion phases of a
business.

NCPI is the essential foundation for reliable IT
Business Operations, and once in place, the other three
building blocks of Information Technology (IT), processes
and people with the right level of skill and training to
support the operation of these systems can be added to
ensure reliable IT business operations are maintained.
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Reliable IT

Business

Operations
Rz Business

Operations
Process
Information Technology
Essential

N Foundation of
P Reliability

Unfortunately, putting this vital infrastructure in place
is usually cost prohibitive during the start-up and
expansion phases as there are so many demands being
made on very limited cash flow and working capital. The
practical solution is not for SMEs to invest in more IT
equipment that will require processes and skilled people to
maintain, but rather to create specialist managed service
datacenters designed specifically for SMEs, where the full
NCPI, IT, software as a service (SaaS), processes and
people are available on demand and at an affordable price.

The pricing models for these datacenters and (internet)
cloud based SaaS should reflect the extreme demands on
cash flow and working capital for start-up and expanding
SMEs and the author believes that part of the EU and
government enterprise funding allocated to supporting
SMEs should be directed towards subsidising this service.

2) Sustainable Business Process Management

Whatever an organisation’s size, standardised
processes must be at its heart if it is to prosper. They are
an essential management tool to optimise efficiency,
improve customer relations, lower operating costs and
substantially increase working capital and cash flow — the
life blood of any organisation..

Despite this, standardized processes are virtually non-
existent in the early phases of most SMEs lives, and they
are run haphazardly, with tasks being carried out as and
when they need to be completed with little regard for
process. Regretfully the majority of SMEs never get past
the initial stage of “Heroics” depicted in the Process
Maturity Journey graphic below and this is a major
contributory factor to the very high SME failure rates
during the first four years:-

The process maturity journey

.
e

Information is collected and managed

Process is at the heart of the organisation

Processes are measured—
Process becomes a management tool

Consistent ways of working are defined,
deployed and maintained

Step change
inreturn

T T T

Defined  Measured Improved

Heroics
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In order to create these processes, information must be
collected and proactively managed, and consistent ways of
working need to be defined, deployed and maintained.
Finally, when these basic elements are in place then
processes can be measured and improved, turning them
into one of an SMEs most valuable management tools.

This is where Business Process Management (BPM) is
essential. BPM is a structured method of monitoring,
analysing and improving end-to-end business processes
and relevant resources using current software and
technology. This methodology is used to great effect by
large organisations, but many SME operators are not
aware of the benefits of BPM and so remain attached to
older functional ways of thinking and managing, to the
detriment of their long term survival.

The solution is to encourage early adoption of BPM by
SMEs. This can only be achieved through making them
aware of its necessity and benefits, and by working
closely with the best BPM solution providers, adapting
their applications to focus on and meet the specific needs
of SMEs from start-up to maturity.

There are three steps to this end;

e Developing and delivering a content rich
short course on the principles and benefits of
BPM to higher education students and SMEs,
via the e-learning platform described above.

e Developing and offering an SME adapted
version of a leading BPM application.

e Providing SMEs with a subsidised hosted
managed bureau service that can offer on-
demand advice, consultancy and technical
support.

IV. CONCLUSION

Great progress has been made, both in the Serbian
academic community and government administration, to
put in place a comprehensive support framework for the
development of SMEs.

SMEs have the capacity to lead the way in growing the
emerging Serbian economy and in the drive for market
share of what is an increasingly competitive and hostile
global market. As shown in section 1 of this paper they
are the real giants of the Serbian economy but it is clear
that they need solid, practical support and they need it
now.

In this paper the author has presented solutions for
assisting the MOERD and academic community in
implementing the excellent Strategy for Development of
Competitive and Innovative Small and Medium-sized
Enterprises by delivering quickly, efficiently and cost-
effectively the competencies, skills, technologies and tools
that are urgently needed by SMEs.

To that end he has approached and is contracting with
three leading international service providers to deliver the
solutions set out in this paper. Each partner company has

responded with enthusiasm and optimism and are willing
to put both their funding and substantial development
resources behind the project against committed volumes.

These large, experienced and well established
international service providers will bring their knowledge
and expertise to the process of developing and delivering
each of the disciplines discussed in this paper namely:

e Ready made e-learning platforms delivering
entrepreneurial education for students and SME
skills training courses in business basics, financial
awareness and PRINCE2 project management
methodology

e Business  Process Management training,
consultancy, applications and software tools
adapted to meet the specific needs of Serbian
SMEs and delivered via cloud technologies

e The design and build of SME specific datacenter
managed services to provide the Network Critical
Physical Infrastructure, Information Technology,
cloud-based SaaS software applications, processes
and people that are so vital to SMEs for reliable IT
business operations.

The author is creating a Serbian company called
Inteleksija. Inteleksija is based on social enterprise
principles and is partnering with these leading
international service providers. It is dedicated to
delivering the urgently required supplementary education
and training for entrepreneurship to students and to
strengthening the competencies, skills, technological
capacity and competitiveness of SMEs in Serbia.

There is much still to be done, but the essential
ingredients are already in place. With the support of the
Serbian academic community and the Serbian Ministry of
Economic and Regional Development this vision can
quickly be brought to life.
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Abstract: While traditional testing methods are based on
testing of already existing code and functionality, First -Tests
approach, or Test Driven Development (TDD) approach writes
a test before implementation code is available. Small project
teams are introducing different kind of challenges and most
important are limited resources and time constraints. TDD
methodology offers better resources utilization, and claims that
quality is improved even a total time used for development is
shorter. Results of rresearch projects on TDD differ
significantly, what draws conclusion that involved IT
professionals skills and experience could be a crucial factor.
That what can be concluded is that TDD approach provides
better test coverage of implementation code and introduces
fewer software defects, and better software quality, than
software delivered by traditional approach. However, this
approach uses approximately more than 15% time for
development.

INTRODUCTION

The test-first concept has been introduced in the Extreme
Programming, an Agile development methodology created
by Kent Beck. Extreme Programming development method
originate from the experience that Kent Beck collected by
working as project manager 1996 on the Chrysler C3 project.
In 1999 he wrote a book “Extreme Programming Explained”,
where he presented this methodology that is combined from
already known best practice principles. This methodology
best fits to the small and mid-size teams.

Kent Beck is also known as designer of the automatic
unit test driving framework known as xUnit framework, or
today even better known as JUnit ,automatic unit test
framework, used by Java programmers or NUnit, automatic
unit test framework, used by .Microsoft, .NET programmers
(C# programmers for example).

In 2003 Addison-Wesley published another Kent Beck
book “Test Driven Development by Example”, that attracts
more attention to the test-first concept and replaced test-first
programming concept name by today widely used Test
Driven Development (TDD) name.
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The basic idea behind the Test Driven Development is
developing a test before implementation of requirement. The
first Section, “Test Driven Development”, describes this
approach.

The next Section, "TDD and a Small Development
Teams”, discuss benefits and drawbacks of using TDD
methodology, as well as pre-conditions and other tools that
automate development tasks and improves team productivity
and final product quality.

The Section “Conclusion” is a short discussion and
conclusion.

L

Test Driven Development (TDD) rules defined by Kent
Beck are very simple:

TEST DRIVEN DEVELOPMENT

1. Never write a single line of code unless you
have a failing automated test,
2. Eliminate duplications.

The first principle is fundamental for TDD approach
because this principle introduces technique where a
developer first writes a test and then implementation code.

Another important consequence of this rule is that test
development is driving implementation. Implemented
requirements are by default testable; otherwise, it will not be
possible to develop a test case.

Second principle is today called a Refactoring, or
improving a design of existing code. Refactoring also means
implementing a modular design, encapsulation, and loose
coupling, the most important principles of Object-Oriented
Design, by continues code reorganization and without
changing existing functionality.

A.  Test Driven Development Work-flow
The following picture illustrates a Test Driven
Development process:
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Picture 1: TDD workflow diagram

1) Requirement

Requirements in case of the Extreme Programming and
Agile development are managed differently than in a case of
the traditional approach, where can be used a lot of time and
huge communication overhead to specify requirements and
requirements  relations and interactions.  Extreme
programming splits development in the short iterations that
can last from one to three or four weeks. Each iteration
delivers fully functional software that adds new functionality
or improves existing.

A short iteration requires that requirements complexity is
reduced by dividing in the parts that can be completed in the
short development time. A short iteration requires also that
development starts very early, and there is no time to wait
that whole requirement specification is completed.

Even many Agile and Extreme Programming sites are
offering idealized pictures of the requirement management
based on the user stories, the time necessary to understand
requirement cannot be avoided. This means that even it is
possible to start development from the short user story,
communication overhead related to the understanding of the
requirement details cannot be avoid. The differences are in
the time used for specifying requirement and also in the
requirement size and complexity. TDD requires less time and
starts implementation as soon as some parts of requirements
are known

2) Write Automated Test
This is implementation of the first TDD rule:

Never write a single line of code unless you have a
failing automated test.

This means that before any line of the requirement
implementation code is written, an automated test code is
written. Automated test will fail because there is not existing
implementation code.
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Writing an automated test is not a spontaneous process.
A test is chosen from a tests list that is already created during
brainstorm sessions. This list contains a list of tests that
“verifies requirement and describes the completion criteria”.
(Newkirk and Vorontsov 2004)

3) Execute Automated Test

Because implementation code is not yet written and there
is existing only empty implementation method to avoid
compiler errors, a test will always fail.

The automated testing tool is precondition to implement
TDD. All tests or particular test shall be possible to execute
automatically. This requirement is very important because
developing small tests, step by step, can suddenly end by a
test suite or test suites that contain hundreds of tests that
shall be executed each time when implementation code is
changed or new test is added to the test suite. This kind of
testing is called Regression Test and this is very important
step in the Quality Assurance process.

4) Write Implementation Code

If test fails then Write Implementation Code should
provide implementation code that makes a corresponding
test case to execute successfully. The TDD considers a
passing test not useful and unnecessary. New test shall
always fail and cause changes in the implementation code.
These changes can introduce writing of new implementation
code or changes in existing code.

5) Refactoring

“Although refactoring code has been done informally for
years, William Opdyke's 1992 Ph.D. dissertation=> is the
first known paper to specifically examine refactoring,[&1
although all the theory and machinery have long been

available = as  program  transformation  systems.”
(Wikipedia_Code Refactoring 2011)

Removing duplicate code today is better known as code
refactoring. Code refactoring has been widely popular in
recent years and very popular book written by Martin Fowler
book “Refactoring Improving the Design of Existing Code”
(Fowler 1999) still can be used as a reference book that
contains a long list of refactoring techniques.

There are available different definitions and all agree that
refactoring is improving design of existing code. Refactoring
does not add new functionality or change old one.
Refactoring eliminates duplicates, makes code more readable
and improves code internal structure.

6) When to Stop TDD Iterations

If all tests are green (successfully executed) then on the
Figure “Test Driven Development workflow diagram” are
available three paths::

1. Refactoring.
2. Write Automated Test,
3. Stop Further Development.
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The first two are described in previous Sections.

The third possibility means that application development
is completed. Some authors are calling a Red, Green and
Refactor sequence a TDD pattern.

A decision to stop further development can be made
when all test cases from a test case list are implemented. This
means that all requirements are implemented and there is no
reason to use more time and resources.

II. TDD AND A SMALL DEVELOPMENT TEAMS

When IT professional hears about a small team, the first
association is a project size. And then come to his mind other
key words such as Agile development, Extreme
Programming (XP), SCRUM, Lean Methodology and cutting
development expenses too. The never-ending dream is to
create more by spending less money and time, and in the
same time improve quality of the final product.

A project size, is not decisive factor, even does not make
sense to create huge team to accomplish a small project.
Small in this case is measured by amount of money and
required resources. Today are huge project divided to the
small project teams where each team responsibility is
development of the particular component or even component
parts. That depends of the requirements and of the chosen
architecture, and project or component complexity. This
approach shifts complexity to the integration phase where
some or all components are assembled and created an
application.

A. Preconditions for Applying TDD

Clients and software companies hurry up to transform
requirements to the implementation and to see application
running, even it is already clear that requirements are
obscure as well as benefits of such implementation.

Too many times, clients and software companies are,
forgetting to implement proper Quality Assurance
procedures. Too often that is discovered when it is already
too late to correct it, without introducing delays and huge
expenses, because application software is already running in
production. Many times development is starting without a
proper test strategy, and even more often without sufficient
resources to test application properly from the very first
beginning.

Why? An answer is not easy to find. The most of
involved people would probably justify decisions by
expenses and available resources. Doing more by using less
becomes a motto that created many issues.

From managers point of view it is not an issue. It is just a
question how to force people to do more in the same amount
of time. All right, force is not very popular word. Motivation
is preferable word. And manager is not more manager, but
rather a coach. His main issue is motivating developers to
work hard and deliver perfect software for a fraction of time
that has been used yesterday? All right, perfect is too strong
word. No one is expecting perfect solution. Today a perfect
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is replaced by good solution and even solution. Make
something that works and then improve it in next iteration, if
it is next iteration.

This philosophy is not in conflict by best practice.
Software development is an iterative process and new
iteration should deliver new functionality or improve
existing. Delivery speed and shorten time to market become
key words. Robustness and flexibility are also often used,
but question is could it fit very well in case when speed is
important and resources and time are very limited?

If you ask a question is it possible to deliver robust,
flexible and good quality software quickly, you will today
get a positive answer as quickly too. Agile development is an
answer and too many people really believe that it is a right
answer.

I would not say that it is not possible in a small project,
where requirements are well understand, and implementation
team works together for a while, and role and responsibilities
inside of the team are well known. In case of complex
projects that involves remote components, more layers,
complex interfaces and complex data model and business
logic, it is not possible. To make it possible, complex project
shall be first divided to a number of a small and middle sized
projects or components. But complexity in this case is
moved from implementation to integration and it can be very
irresponsible to expect that integration will be a piece of
cake and works smoothly. In case of complex projects
divided to small projects are involved too many people and
too many small teams and very often these teams are spread
all around a world or are a part of different organization or
cultural environment.

In the small teams, there are not available sufficient
resources for implementing proper QA, and resources for
testing purpose are very limited too. In these teams, it
becomes even more important to automate testing and ensure
that by introducing new functionality the old one is not
broken. This kind of testing is called Regression Testing.
Regression testing has to be automated otherwise even in the
less complex project it will not be possible manually execute
all old tests and check all test results. In case of Agile
development method and TDD, iterations are very short and
can take just a few weeks.

Productivity and effectiveness of the small development
team hardly depend of the available tools and frameworks,
and process automation. Important advantage of the small
development teams are fast communications. The huge
development team introduces huge communication
overhead. In the small teams, this communication overhead
is set to a minimum. Disadvantage is limited resources, so
the same team member has to execute more different roles,
for example he act as developer and write a code and in the
same time test application and write a test code. In this case
there are basically two approaches, one called classic
approach where implementation code is written first and
then written a number of test cases to test implementation
and TDD approach, where first is written a test case and then
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implementation code In case of TDD the same person is
writing test case and implementation code.

Successful implementation of TDD methodology is
based on fulfillment of certain set of preconditions, and
availability of additional components and tools, and
frameworks for automate development process.

Preconditions can be summarized as:
1.
2.

Developers are able to act as testers

If there are testers available then testers should
be able to write a code and simple programs
(Beck 1996),

Project size is a small or middle-size project,

Requirements are known even it is not necessary
that are fully completed,

Developers familiar tools and

frameworks

are by

Applying TDD in the small development teams cannot be
effective without tools that automate development process.
Without tools, applying this methodology would probably
create  ineffective and cumbersome development
environment where benefits would be changed to pitfalls and
affect a quality of final product.

Requirement for automate development process are:

1. Development Framework and Automated test
framework that is able to execute test cases and
easily collaborate with development framework,

2. Automatic build procedures,

3. Continues integration,

4. Development and Test environments for each

developer — each developer should have own
development environment where is executed his
own test. When test and code are ready it is
merged to main project branch. Otherwise team
would introduce communication overhead to
find which changes corrupted test environment
and even more time to correct test cases.

In the small development teams time and resources are
always most critical factors. This shall be always considered
when existing framework or a tool want be replaced by new
one.

B. TDD and Standards and Practices

The TDD development approach, as well as any other
Agile development approach is based on short development
iterations. Iteration can last just a week or two and usually no
longer than 3-4 weeks. In the small development teams,
where developer and tester and QA manager is the same
person, it can be difficult to deliver good quality code on
both sides. Short time constraints are introducing additional
pressure on developers to deliver planned functionality and
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developers many times forget that testing is a first priority
task too.

In such case it is important to have standards, procedures
and supervision that ensures that every development team
member respect and implement it. TDD promotes a Test-
First approach and forces developers to write a test first, and
then implementation code.

Continues refactoring and improving of code design
removes duplicates and enforces modular design. These are
two most important TDD premises

But how many test cases will be developed and how
existing code will be refactored depends of a particular
developer, project team or company where development
process is completed. If company has well described
procedures and implementation standards, as well as control
mechanisms, then delivered code quality will probably
satisfy quality requirements. If any of these not exists, or is a
partially implemented, code quality will be unknown, and
depend mostly of developer skills and experience, as well as
of his personal motivation.

Processes and method purpose is to become independent
from human beings behavior and even skills. Processes and
methods are designed to provide standard quality despite
differences in human beings skills and experiences. Of
course, that this is only a theory. In praxes, delivered quality
can depends of a person and his skills, and experiences and
his personal motivation.

Tools and frameworks are important part of each
development and good tools and frameworks can
significantly ~ increase  developer  productivity and
effectiveness, as well as a quality of final product.

For TDD critical tool is automated testing framework. It
is a mandatory tool, and this tool should be able easy

integrate to an Integrated Development Environment
(IDE) framework. Today, this is not an issue, and on the
market are available different automated testing frameworks
known as xUnit family frameworks and these frameworks
are open sources and can be used free of charge. There are
also available different open-source IDEs where are
automated testing frameworks already integrated or can be
very easy integrated.

There are also available automatic build tools and
continues integration tools that are able to execute build
procedure in a predefined time intervals and execute
automated tests (Unit Tests) and report any errors to
developers by sending a mail notification.

A question is what is wrong and why delivered software
quality still vary and introduces number of defects that are
suppose to be discovered during development process?

An answer is that human beings are not machines and
cannot be programmed to repeat exactly the same task again
and again and keep motivation and hard work at highest
level every time and still be able to think creatively. Even
motivation is high, lack of knowledge and experience can
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cause a software defect. Internal project organization,
procedures, applied standards and processes management
can be critical factor and affect significantly final product

quality.

Different organizations developed standards that are
specific to software products and customers often require
that software product meet particularly standards as for
example government organizations can require that software
product meet ISO 9000 or CMMI standards. The most
popular standards for software development are:

1. ISO 9000 standard family,
2. Capability Maturity Model Integration (CMMI),
3. 1EEE 1298.

CMMI is very popular and many customers when
ordering a software project require that Software Company is
certified at least to CMMI level 3. The CMMI defines 5
different levels of maturity:

1. Level 1 Initial — poor process management,

quality and schedule unpredictable,

Level 2 Managed established process
management based on experiences from
previous projects and is by nature reactive ,

Level 3 Defined — project defines processes
from existing standards and is able to track a
progress, ; by nature is proactive and product
quality is predictable,

Level 4 Quantitatively managed — processes are
measured and quality goals are established and
measured during project duration,,

on

Level 5 Optimized.
improvement  based
measurements.

continues process
evaluation and

Each of these levels defines a set of documents and
procedures and processes that are applied during software
development process.

There is also important question what is testing purpose?
Verify that software functionality is working as expected or
try to break software and discover as many bugs as possible?
Test cases written by using TDD are in the first category and
usually further testing stops when all test cases are executed
successfully. The simplest reason is that further testing can
be expensive and reduce time for developing new features.

TDD is testing implementation code by using Unit Tests
and this kind of testing is a white box testing approach, what
means that tester, in this case the same person who
developed implementation code, knows very well internal
program structure. This is one of very often criticized TDD
approach, because quality assurance standards recommend
that developer and tester are different persons and that other
person than developer who write a code should test that code.
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Unit testing is just one of the tests that should be
executed before software is deployed. There are also
Integration Tests, System Tests, non-functional tests, such as
stress and performance testing and also test of build
procedures and deployment procedures, and these are not a
part of the TDD..

Writing a test code, as well as writing implementation
code, is error prone, and it takes time to design a test and
write a code. Test case code can also contain errors and
wrongly report test results. This can be caused by changing
implementation code or even refactoring, as a side effect
kind of error. The worst case scenario is when test case
reports successful execution, but should fail. This can be
caused by hard-coded values, for example.

Test maintenance can be daunting and time consuming
tasks in case when hundred of tests should be corrected
because requirement or design has been changed. Separating
test case from test data in this case can help a lot and reduce
test maintenance time significantly.

Even test tools are open source, that can be used free of
charge, time to use it on the real IT project is not free and
customers or IT company shall pay for it. Time spend on
development of the test cases cannot be used on
development of application functionality. These two, even
close related processes, and even simultaneously executed,
are executed in the separate time frames. This means that
more time spent on test development is less time spent on
application functionality implementation, and opposite.

Small development team means also a small number of
human resources. A size of a small development team is
from 3 to 5 people in average and one is a Project or Team
Leader. If only one is dedicated to a test activity, it means in
average 25% percentage fewer resources that can be used for
other activities. If two of peoples are used only for testing
activities it means that 50% less resources are used for
development activities.

Another important precondition for successful testing
implementation in the small development teams is
availability of automatic testing tools. Even test development
can be done by using simple test editor, test execution shall
be automatic.

The simple reason is that manual testing, especially in
case of full regression testing, is not possible to execute and
successfully complete under time constraints that are defined
as milestones for each software application.

Even many would advocate that software quality
delivered by Agile development methodology, is better or
the same quality as a quality of software developed by using
traditional development methodology, I suggest to use
common sense and estimate your chances in advance.
Important parameters that should be considered are:

1.
2.

Project complexity,

Target platform (it is suppose that development
and deployment under Windows will be easier
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than under Unix or,
Mainframe computer),

for example under

3. Technology requirements (an old technology,
emerging technology, mature technology, etc.),

4. Available tools (collaboration, development,
build, continues integration tool, deployment
and testing tools, frameworks, automatic testing
tools, builds, deployment tools),

5. Team size,

6. Team competence (age, experience, are they
already know each other or it is first time they
work together)

7. Project management,(competence, experience,
knowledge related to project requirements,
knowledge and previous experience by using
Agile development methodology, available
procedures and methodologies, available tools).

8. Client (it is an old customer or brand new
customer, how much support you can expect
from such customer, competence of the people
assigned as contact persons, testers and
customer representatives),

9. Motivation of all above mentioned and
dedication to project success. End user
motivation and dedication can be crucial, but if
it is not at good level, project management and
project team has important task to increase it in
positive direction.

10. Available time and resources,
11. Education and career development possibilities.

Even a TDD approach can deliver better software quality,
it cannot be achieved only by using TDD, without
implementing quality assurance and standards and
procedures that ensures that TDD methodology is properly
implemented.

C. TDD Benefits and Drawbacks

Wikipedia (Wikipedia TDD 2011) provides a list of
benefits and drawbacks that pretty well summarizes what
different authors present as TDD benefits. Following is a

short summary of benefits without long explanations
(Wikipedia TDD 2011):

e  Writing more tests,

e Debugging is rarely used because development is
using small steps and tests are developed before
implementation,

e TDD affects implementation code design,

e Implementation code is by definition testable,
because test is written before implementation,

e Even TDD requires more code to be written; total
development time (test and implementation) is
shorter,

e Automated test usually covers every code path,
e  More modularized design and loose coupling,

e  Number of defects is lower because of high number
of tests,

e Improved maintainability and further development.
Drawbacks of TDD are (Wikipedia TDD 2011):

e TDD is difficult to use in case of User Inreface (UI)
testing, database or service testing. In these cases Unit
Tests are often replaced by Integration Tests,

e  Management support is essential,

e  There is not separation of duties, the same developer
is writing a test cases and implementation code. This
can affect both, test and implementation code

quality,

e  Maintenance of tests cases overhead,

e Test coverage during initial development and any
next iteration can differ.

But to draw any conclusion about any kind of
methodology, it is necessary first to apply methodology on
real project and collect experience and then compare to
previous experience where is used another methodology.

III. CONLUSION

The first principle of TDD, “never write a single line of
code unless you have a failing automated test” is a
fundamental for TDD approach, because this principle
introduces technique where test is written before
implementation is available and is driving implementation,
and requirements are testable.

The second rule is requirement for continues code
refactoring. Eliminating duplication of code requires
continues source code inspection and changes that should
improve internal code design. Developer learns about code
internal structure and becomes confident to make changes. If
changes are necessary, than developer impact analysis and
estimations are in this case much more reliable.

Short development iterations discover requirements
misunderstandings very early and reduce expenses for
correcting these misunderstandings.

This approach raised very important question about final
software product quality, especially because a TDD
approach claims that total time used for development is
shorter. This means that cutting of development expenses
and shortening development time, would not affect final
software product quality.

Test-first approach leads to development of a small
portion of code and errors are discovered quickly without
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using debugger. Implementations code has fewer defects
what means that more time can be used for development of
new features and functionalities.

Conclusion is that TDD approach provides better test
coverage of implementation code and introduces fewer
software defects, what means also that delivered software

has better quality, than software delivered by traditional
approach.

Claim that TDD approach is using the same amount or
less time for project development cannot be confirmed and
according to research papers TDD approach uses
approximately 15% more time for development

Claim that TDD improves internal software design and
makes further changes and maintenance easier cannot be
confirmed. It seems that design primary depends of
developer skills and experience, as well as of implementation
of best practice and internal standards.
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Abstract. The package programs for modern working
agency, Directorate for traffic communication “RTC
Belgrade” realized buy Microsoft's database “Microsoft
Access 2003”. This package based on Direction for working
Agencies, rules and tariff that apply on traffic
communication in “RTC Belgrade”. Including more 50
tables forms and reports which enable fast and efficient
access for a data which necessary for work Agencies.

Introduction: Contemporary organization, technology
and business are inconceivable without computer support.
This paper presents a package of programs developed for
the operation of basic organizational unit of the new forms
of organization of the Directorate for freight traffic,
freight transport agency. The package of programs is
based on the Guidelines for the Agency, the existing
regulations and tariffs. It is built using Microsoft's Access
- perhaps the best program for the database. This created a
local database. Interconnect them, as well as linking with
other software packages that exist in the ZS-in order to
achieve better organization and efficiency of the Agency
and the Directorate, JZ

. FORMATION OF THE AGENCY FOR FREIGHT TRAFFIC

In accordance with planned legislative changes,
which are in the process of adoption in the Parliament of
Serbia adopted in accordance with the objectives and
policy of the Company for 2002. Year and the medium-
term future, in order to define the position of Serbian
Railways on market principles, in June months of 2002 in
the Directorate for freight traffic of the Agency are
organized on the ground in railway nodes Subotica, Novi
Sad, Pancevo, Ruma, Belgrade, Pozarevac, Kraljevo,
Zajecer, Nis, Uzice. The ultimate goal of this organization
is a systematic approach rail users perform the following
tasks:

e  Contacting the economy to supply transportation;

e Consideration of the transport needs of the

economy;

Processing of applications for of

transportation services;

users

Operationalization requires thee exploitation
sector of the economy over the station, and other
sectors and directorates,
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Preparing the elements of contracting activity in
the area of transport agencies;

Briefing and meeting service users with the
regulations and documents on the railway;

Monitoring the implementation of transport by the
agreement;

Addressing current problems in individual

transport users of transport;

Creation of conditions for establishing long term
business relationship with users of transport
services;

Providing guidance department and station ticket
offices;

Monitoring the financial implementation of the
contract of carriage with financial services in the
field of transport and services revenue in Belgrade
and Novi Sad, and creating conditions for the
updated and correct payment of transportation
costs in the station;

Contacting the Revenue Commissioners, Revenue
Control Department in Belgrade and Novi Sad to
address customer demands reclamations transport
services;

Make a user to the relevant sectors and the
Directorate for the completion of railway services,
necessary for the conclusion of the contract, or to
solve problems in the user -Railways.

Transport users were visibly pleased with the
establishment of such services on the railway to the
conclusion that it should have been done long before.
Over time, the Agency accepted in the company or where
the nodes are formed.

Il.  THE MAIN DUTIES AND TASKS OF THE AGENCY OF

THE DIRECTORATE FOR FREIGHT TRAFFIC

A more detailed job description is processed
Instructions on the Commaodity Agency Traffic a decision
in 2004. The business was transferred from the
Department of the STP or STP Section of the Directorate
and the Agency for freight traffic.
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A. Instructions on goods transport agency

This Instruction prescribes the technological processes
and operations in the collection, elaboration and definition
of offer and sale of the transport market, the proceedings
at the conclusion of the contract of carriage and other
activities related to the execution of freight transport.

Instruction is done in accordance with applicable
regulations governing the procedures prescribed in the
transportation of goods.

Provisions of the Guidelines are binding for the
employees of the agencies and apply to the commission of
ordinary and extraordinary activities in the provision and
execution of freight transport in the domestic and
international traffic.

Activities and tasks that are performed in the Agency
shall perform in accordance with legal regulations
governing the area of execution of transportation of goods,
tariffs and regulations governing the execution of freight
transport, for consistent work organization and
performance of the responsible agency head. Instruction
provides that the :agencies perform the following tasks:

1. Technical and administrative activities;

2. Recording conditions and monitoring capacity;

3. Recording data on the seats and addresses of the
users of transport, freight forwarding and customs
offices;

4. Marketing jobs;

5. Sales manager;

6. Logistics jobs;

7. Monitoring activities of payment of transportation
costs;

8. The preparation of monthly, quarterly and annual
reports and performance analysis;

9. Coordinating the work between the stations, the

Directorate's transport and other services in the
node;

The decision on transfer of the Department of STP
and STP in the first section of the Directorate and the
Agency for freight traffic

In order to better organization and functioning of the
transport process ordered by the Agency for freight traffic
perform the following tasks which were formerly the
responsibility of :the STP section 1 Monitoring statistics
on the carriage of goods

2 The operational organization for resolution of
disputed issues related to the repair of cargo, loading,
interference in the issue;

3 Monitoring the management of the school car
dispatcher, proposing priorities for the settlement of the
obligations created,;

4 Keeping records of the ensuing academic control if
properly charged;
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5 Minutes review and processing of irregularities Load
over and run schools (K-162) and assess school damages
(TK-37), as well as conducting safety investigation
proceedings;

6 Tracking the cause of why there has been a not
picked up wayhbills or invoices unpaid cell;

7 Monitoring expenditure and stock of seals by
stations;

8 Condition monitoring scale (accuracy, calibration);

9 In cooperation with transport and credit controller
will participate in a joint resolution of conflict situations
in receiving, transporting and issuing package;

I1l.  MAKING THE PROGRAM PACKAGE

A large number of requirements set Instruction are
almost impossible to perform well in the traditional
manner without the use of information systems. The cycle
of making packages for the management of quality
transport services can be divided into the following
phases:

1) Strategic planning of developing ideas about the
need for some software solution to making strategic
decisions about the beginning of development;

2) Analysis of general conditions of business
applications. It deals with the detailed analysis of
operating in an environment that develops software;

3) Design the business system. Creates a model that
involves all relevant processes, objects, or elements of the
transportation system that includes applications;

4) the technical design. Creates the database;

5) Construction. Creates the program logic, defining
the communication media and performs automatic
generation of code in one of software language;

6) Transition. It includes the transfer application to

real transportation system (chain or network), its
implementation and testing in real environments;
7) Production. The active application and its

maintenance, additions, alterations and improvements.

A. 1. Phase: Strategic Planning

The idea of creating packages for the Agency for
freight traffic occurred when the instructions appeared on
the work of agencies for freight traffic. From the
viewpoint of strategic planning, despite the fact that such
a package is needed ZS-in, with its interconnections with
the existing software (e.g. to track cars) would allow much
better operation Agency and the Directorate for freight
traffic.

B. 2. Phase: Analysis of general business conditions
apply
This phase was already done by professional staff of
the Directorate for freight traffic, which made the work of
User Agency and the design of a business system that is
the next stage.
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C. 3. Phase: Technical Design

Creates a database. Designing a database is carried out
in seven steps:

o Design the basic structure of the system is to
determine what to do in order to meet end user

requirements;
Project reports (output);
Design of data structures (fields);

Design tables and links between them.
Normalizing  database,  grouping  related
information which helps eliminate duplicate data
and provides better adaptability to future
amendments;

Designing fields (control accuracy of the data);
Design patterns (data entry);

Design menu (automate tasks).

IV. 4. THEBASIC STRUCTURE OF THE DATABASE TABLE

All the requirements for recording, reporting, and
operation of the Agency should "pack" in a certain table.
Imagine regular structure of the database and its tables are
considered the most important step in developing an
application that works with the database, it should be used
with forms and reports that are prescribed or create them.

A. Technical and administrative work

1 The book of protocol form (prescribed form - ADM
-1);

2 Reports on the OFFICIAL travel (prescribed form);

3 Statement of accounts (created account number,
date, store, company, etc.., A total of dinars,:report data
paid days notice);

4 Reports on the use of official old value of this
counter, the new value of this:cars (created report, data
counter, total mileage, total spent coupons, notice - the
relation of transport);

5 Requisition (prescribed form);
6 The records of fixed assets (prescribed form);

7 List of regulations and tariffs (prescribed form, Rule
650);

8 Working time (prescribed form);

9 Data on staff (there are several forms that lead
human resources department, but for the Agency created a
form with data:

* personal data date and place of birth, telephone
(post-office, mobile, e-mail), address and place of
residence, names of family members, identity card
numbers (cards, P-4, with a picture of the employee) and

* information on professional: career: starting date and
place of employment on the railway, education, school
ended and the place of school or university, jobs on the
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railway from the start and end dates of performing certain
tasks);

10 Job classification (prescribed form);
11 Data for communication with:

- Agencies;

- Sections in the node;

- Departments in the directorate and ZS-in (created
form - the form of contact for information regarding the
name and surname, title, education, mobile telephone,
postal, telephone, fax, e-mail, notes. This pattern was also
used in the form of transport users, customs, logistics,
stations, docks, workshops).

B. Recording and monitoring capacity of the state

1 Cells (created a contact form, with data from the
directory SPT 33): Station Code, opened for transportation
of passengers, baggage, merchandise packed in bales and
parcels fast regular transport, consignments, live animals),
as well as data related to the type of cells in terms of
working with car, the data whether the station workshop,
customs, disinfectants, credit, cargo depot station
equipment, the home of station wagons, transitional,
terminal, transparent), the prescribed form for the
technical capacities of cells and form that refers to the
siding as an integral part of the form cells.

2 Bars (pattern created on the basis of SPT 34, range
finders for the transport of goods) include: information
line number and axial length of the line pressure).

3 Trains (created based on forms from the booklet of
the timetable, the Registry of trains per side) is just thrown
AS column mode devices, and add the column maximum
length of train with respect to the useful length of the
track).

4 Kola (prescribed forms of the series of freight cars
with pictures).

5 Locomotives (basic technical
characteristics)

and operational

6 Workshops (contact form);
7 Piers (contact form);
8 Disinfection stations (contact form).

Recording of data on the seats and addresses of the
users of transport and freight forwarding customs
offices - the internal address

1 Customs (contact form);
2 Freight Forwarder (contact form);

3 Transport users (the contact form registration
number, VAT number, checking account, bank, customs,
freight:data  forwarding, JZ number of commercial
benefits, contract number, contract number on the central
calculation, note).
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D. Marketing and Sales Jobs

1 Transportation (created form transport, the type and
number of NHM:contains information about the user
goods, transport route, the distance tariff, the amount of
goods transported during the previous year expressed in
the car and tons, the annual need for transportation,
income generated in the previous year, whether the
transport import, export, domestic,: common, permanent,
seasonal, mass);

2 The classification of goods (a form created on the
basis of SPT 32: NHM data on goods and commaodities);

3 CONCESSIONS (prescribed form Guidelines for the
agency);

4 Contracts (the form prescribed by the Guidelines for
agency work);

5 Central billing (a form prescribed by the Guidelines
for the work of the agency);

6 Road, River, ..., transport (include contact details of
competitive modes, details of their capacity, the amount of
transported goods, the price at which goods are
transported, as well as data-defined pattern of transport);

7 Restriction (prescribed form);

8 Special items (a form prescribed by the Guidelines
for agency work);

9 Military transports (prescribed form for the Agency's
Guidelines).

E. Logistics Jobs

1 The scope of work (a form containing prescribed
information for monthly reports) - 4 tables, report realized
the commercial benefits and report on implemented
contracts;

2 Log K-162 (Instruction 162 prescribes the form
Bag);

3 School records (Form prescribed by the Directorate);

4 Expenditure and inventory records K-188 (a form
prescribed by the Directorate);

5 School records of damage (a form prescribed by the
Directorate);

6 The records of seals (a form prescribed by the
Directorate);

7 Page circuits (a form prescribed by the Guidelines
for agency work);

8 RID matter (a form prescribed by order of
importance of constant 1 / 2000);

9 K - 212 Notebook Control objections (a form
prescribed by Instruction 182);

10 K - 234 List waybills and invoices, (a form
prescribed by Instruction 182);

11 List of outstanding advances
(prescribed form Instruction 182);

and unpaid
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12 K - 308 the lack notebook (Instruction prescribed
form 163);

13 K - 309 Main excess notebook (Instruction
prescribed form 163);

14 A regulation box office records, etc. (created form);
15 Complaints of transport users (created form).

F. The preparation of monthly, quarterly and annual
reports and performance analysis

Currently there are 14 monthly reports to be submitted
to the Commodity traffic every month:

1 Table 1, Report on the overall scope of work loading
and unloading school and command consignments;

2 Table 2, Report on the overall scope of work loading
and unloading school and command shipments of goods
by type of goods and types of traffic;

3 Table 3, report on the overall scope of work loading
and unloading school and command shipments of goods
sidings;

4 Table 4, Report on the overall scope of work loading
and unloading school and command shipments of goods
by type of goods and types of traffic on sidings;

5 Report on academic dangubnini;
6 Report on the commercial benefits realized;

7 Reports on the execution of contractual obligations
transport of goods;

8 Report on the exposed K - 162;

9 Report on detention of foreign schools;

10 Report damage to cars by the users of transport;
11 Report on costs and bills signed by agency head;
12 Report on business trips;

13 Reports on the use of official cars;

14 Report on the working hours of employees in the
agency.

V. 5PHASES: CONSTRUCTION

Package for the construction of the Access 2003. This
was done because of the opportunities it provides, as well
as advantages over other similar tools.

Access 2003 is a system for database management.
Access stores and loads the data, displays the requested
data and automate repetitive tasks. With Access, can be
developed for data entry forms that are easy to use. The
data collected can be displayed in any form deemed
suitable, and can be assembled complex reports. Access is
a powerful Windows application for working with
databases - probably the best product for the end user and
the designer who has ever written. Can be used to transmit
data, copy and insert between Access and any other
Windows application. Most applications developed in
Access works with multiple interrelated tables. Work with
multiple related tables simplifies data entry and reporting
by reducing the number of redundant data.
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The package program (the "Agency") established the
53 tables, placed under the structure of the database. The
basis of "agency” made the three queries that extracts
information from a table in the "scope of work" for
creating reports on the implementation of commercial
concessions, contracts and the work of the sidings.

The package of "Agency" including five control
panels. The first control panel opens when pressing the
shortcut from the desktop and is the main display.
Pressing the appropriate command button can be opened
four dashboards. Pictures of command buttons and images
on the patterns chosen to associate the table in which data
are entered.

The basis of "agency" for each of 53 tables was made
a separate data entry form. All data entry forms for the
purpose and brings them to a table record.

These patterns are distributed over three switchboard:
1) Administrative information

2) Record review and updating of data

3) Operative data entry

4) Control panel Print report runs specially designed
macro. "Monthly report ", allows you to select report, his
view and print.

The package declaring "the Agency" fifteen statutory
reports, grouped by month, using specially made macros
can be viewed or printed.

Given the huge amount of data can make a large
number of reports. Access can not make any reports that
come up.

The package of "Agency" made a line across the menu
that can directly open the drop-down menu to a selected
table, report or form.

VI. 6 PHASE: TRANSITIONS

Although Phase Communications is not completely
finished, we have entered a phase of transition.

VII. INSTEAD OF A CONCLUSION

Finally, it should be noted that the developed set of
programs that significantly simplifies and speeds up the
work, providing greater safety and accuracy of data being
processed in the agencies for freight traffic. In addition to
linking with other existing computer programs and
applications in the ZS-in, this package can serve as a basis
for monitoring the performance of commodity traffic a
much simpler, faster and more modern way. It is clear that
the work program in this package is not completed, it is
possible its extension, improvement, improvement. But
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the foundation is set, and if nothing else, traced the way
for new computer applications in this field.

VIIl. CONCLUSION

Work Program and the work it describes were made
during 2003 and 2004. The paper was published in a
scientific journal professional: "Railways", number: 7-8,
2004. In relation to this work, the base is increased over
time: At first, made a number of reports that are in many
ways represent the data from existing tables. Reports that
show all the users of transport services that operate more
than 50 cars a year, the relationship of transportation used
to transport more than 50 cars a year, the type of goods
being transported more than 50 cars a year. Especially
interesting are reports that show the users' transportation
on an annual basis, by month (table and graph) and cells
with the same and so on.

Integral part of the database and could independently
work a package of programs that specializes in calculating
transportation costs, "RT 1", which was later made and
that should be part of the "Transportation Accounting™
which is under construction. Transportation Accounting
contains tables: K-501, K505, K511 etc. The package of
programs described in this paper shows the monthly
processing of data as it is currently working on the
"Serbian Railways JSC" Developed package is
significantly easier and faster to work, providing greater
security and accuracy of data processed in Section (OJ)
for freight traffic. These amendments should be automated
work stations. Data should be directly entered in the
consignment note; school records, etc. would be reports:
K-29 ¢, Business Diary transmission to the Treasury, K-
119 Notebook mapping, etc. The following pictures show
some "form" of these amendments. In the end I can only
state that the program does not use the "Serbian Railways"
(except of course in Lapovo) that the process of its
completion is not such a big deal, but when does one man
in all other environmental obligations, and when the
outcome of implementation " unlikely "it is unfortunately
our reality, such ... About the "Supplements” | hope to one
day write another work. These things would certainly be a
lot more to deal with people in the "Serbian Railways" for
the good governance of such a large system is almost
impossible without high-speed data processing using such
programs, all in the context of developments in the
railways of South East Europe.
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Abstract - Application of IT in business today is an
undisputable fact, and means of controlling and auditing
these technologies is a well known issue. Starting from the
assumption that management of a business organization
make their business decisions on the basis of information
delivered by accounting sector, the subject of this paper is
information accounting system, internal control and audit,
aiming to achieve more dynamic and effective presentation
of true and reliable financial statements, with adequate
protection and control of the information in order to
minimize the risk of financial problems, as well as
manipulative and criminal actions. Accordingly, this paper
gives an overview of information technology in modern
business on the example of accounting information system
with its subsystems, along with the role and significance of
internal controls and auditing.

Keywords - Information, Information Technology,
Information Systems, Business System, Accounting System,
Internal Control, Auditing.

I.  INTRODUCTION

Frequency and dynamics of changes that are
manifested in today's modern business environment seem
to be more numerous and faster than in any century of our
civilization. They have spread to all spheres of human
activities, including bookkeeping and accounting. In
previous periods, all documentation was on paper, and
now the job is done by accounting software. From the
entries in bound books, with or without logs, with or
without the documentation, we have witnessed the fact
that significant segments of the accounting function have
become virtual. More specifically, companies in today's
dynamic and turbulent environment are likely to operate
successfully in the gruelling race with competition only if
they possess well developed information systems within
which all business functions will operate. Information
system is a subsystem of economic agents, thus its
objective and functioning shall inductively be defined to
support and improve the operation thereof. Accounting
information system is a system of notes that the business
system creates and preserves with the purpose of
maintaining in-house accounting system. The purpose of
accounting information system is to accumulate data, i.e.
information that will help company management to
identify significant opportunities (chances) and problems
(threats).
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II.  APPLICATION OF INFORMATION
TECHNOLOGIES IN MODERN BUSINESS

The most powerful technology in the world today is
information technology. There is a proverb which has
become more of a principle "Those who possess
information are in possession of the world." And no
matter how true this fact and confirmed throughout
history, it can be described as such in modern business
world.' Today's developed countries have passed from
the stage of industrial and post-industrial society to the
next phase of development, so called Information
Society. Company managers use information technology
to provide information on raw material orders,
inventories, sales, payments, budget and other data
necessary for decision making. Systems of support in
supervision, control, decision making and planning, are
also increasingly used. An important feature of electronic
commerce is that it provides equal business opportunities
for big and small countries, or companies.

The goal of an information system within business
system is that all the employees have access to the
information they need in business decision making,
planning, execution and control. Today, there is an
increasing need for efficient information system for
managing all business system activities. The information
system includes in its operations people (participants),
data and information, software, hardware and procedures.
These five basic components make up an information
system. The first two components, hardware and software,
are those directly related to computer technology, and they
provide necessary equipment and tools for working with
data and information. The third component of information
systems, which is the subject of the information system
operation, consists of data and information. The fourth
component is the people who use information system, or
those who are engaged around its development and
administration. The fifth component is procedures, i.e. the
established rules of conduct and work related to
information system.

I "Hoode C. Margetts H., Informatization and Public Administration

Trends, Igniting, Fuelling or Dampening. National Institute of Social
Work Paper, London, 1999.
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III. ACCOUNTING INFORMATION SYSTEM

Quality of business policy management and business
decision-making within an enterprise business system is
conditioned by the existence and operation of an
integrated business information system. Accounting
information system, as a subsystem of integrated
enterprise information system, is not only connected with,
but also conditioned by other subsystems of information
system, which together form an integrated system. Other
subsystems of information system include: finance,
market research, planning, structural and technological,
operational - technical, checking, commercial, legal and
analytical.

The information system is different from other types
of systems, its purpose being to record and document the
operation of another system. The second system is target
system. An information system cannot exist without the
target system.

The accounting information system is a permanent
part of daily operations of a company. Each transaction
must be marked to make the financial statements or any
kind of unofficial reports that management can use for the
purpose of business analysis.

All business transactions must be recorded in the
accounting system. Management needs accounting
information in order to make good business decisions.
Given the fact that accounting is mandated to record all
business changes within a single business entity,
accounting information system must be connected to all
other systems within the subject.

In conjunction with other sub-systems, accounting
information system collects and processes data, then based
on them performs analysis, control, automatically prepares
financial reports, and performs financial planning. The
introduction of information technology has improved
analysis, monitoring and reporting to the largest extent.

Namely, they are parts of the accounting work that in
addition to accuracy must be done timely, which means
fast and automatic data processing, and this is what
modern technologies provide for. A good accounting
system allows the user to examine informal reports such
as out-of-date accounts receivable or reports on inventory
status. These systems can be created to provide
information on a form and within the deadline which
correspond to each individual user.

The purpose of implementing the accounting system is
to improve efficiency. If the system does not save time or
increase accuracy, it should be replaced.

Accounting affairs within an information system can be
grouped into’:

chart of accounts;

processing of financial changes;

creating all the recapitulation;

recap posting;

L=

2 Dr Rade Stanki¢, Dr Branko Krsmanovi¢, Business IT with Practicum,
Bijeljina Faculty of Foreign Trade, 2005, page. 123.
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5. control between general ledger and analytical
records;
6. various reports.

All the above functions are maintained by accounting
information system. System connections required to
record these transactions can be very complex. There are
main files from which information must be reviewed
constantly and there are a lot of new data which are
constantly being entered into the system and updated by
the main files. At the end of the process, everything has to
be sorted out accurately to provide precise and clear
accounting reports.

A. Accounting as a system

To understand accounting as an information system, it
is necessary to define components of accounting in more
details, as a general system:

1. Interconnectivity and Interdependence of the
System Elements - indicates that there is an
appropriate relationship between the elements.
Sorting general ledger log, preparation of
provisional and final balances, draft and
operation of chart of accounts, etc.

Variety of Elements Contained within the
System - means that each of the elements or sets
thereof have their own performance. They can be
divided or classified.

Holism of the System — means that the system
consists of all its elements as a whole. It is not
possible to see the system in a reliable way by
reviewing its elements or one element. Lack of
chart of accounts, general ledgers, documents,
etc.

The Aim of the System - every system has a
specific target or multiple targets. In accounting
information system (RIS), primary goal is to
produce quality information for business
decisions.

Inputs and Outputs of the System - every system
has input components based on which it produces
output components. Incoming data on business
events present inputs in RIS. Business
information for business decision-making is the
outputs.

Volatility of the System — the RIS is an
emphatically changeable system. Regulations
and internal regulations, as well as other
segments are being constantly amended.
7TFeedback within the System — feedback is built
into the RIS. There is a mechanism of permanent
control of all activities undertaken. This way the
system can be monitored and managed..
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Figure 1 Accounting as an information system
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Source: Gray and Needles, 2001, Financial Accounting, Banja Luka, p. 4

B. Information subsystem as organizational structure of
accounting

In the course of any organization of accounting
functions and consideration of the role of information
technology in it, it is necessary to point out that each of
the accounting functions has the following main groups
of accounting tasks and assignments, i.e. accounting
activities:

. bookkeeping;

. accountancy planning;
. accounting control;

. accounting analysis;

. accounting reporting.

N AW =

Figure 2 Accounting Information System Functioning
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1) Bookkeeping

Bookkeeping is an accounting activity whose
function is to monitor all business events in the company
at three levels. These three levels are:

1. analytical records;
2. synthetic records,
3. balance sheet and income statement.

The work technology is as follows: on the basis of
basic analytical records, synthetic accountancy prepares
the general ledger. Within the synthetic bookkeeping,
business changes are recorded on those analytical
accounts which are for practical reasons not kept in
separate analytical records. Upon completion of synthetic
bookkeeping, aggregate calculations such as balance
sheet, income statement and additional accounting reports
(annexes, report on capital change, etc.) are made.
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2) Accountancy Planning

Main components of accounting plan are:

fund and fund sources plan;
gross and net revenue plan;
planned cost price calculation;
gross and net profit plan;
estimated amount of investment;
depreciation cost plan;
operation expenditure plan.

Nk wh =

Each of these parts can be organized as separate
sectors of planning. The entire planning process must be
directly linked to other sectors within the accounting
function, as well as to the sectors involved in planning
being parts of other company functions such as
manufacturing, procurement, sales, finance etc. When the
accountancy planning has, in cooperation with all these
functions, gathered the desired information, it starts
processing the data in terms of making plans based on
previous information and comparison of actual to planned
values. The indicators obtained this way are used by
company management in making their decisions. These
decisions may be related to changes in product range,
changes in product prices, changes in variable costs,
changes in fixed costs and the like.

3) Accounting Control

Accounting control is a segment of overall control of a
business entity. Four target groups of accounting control
are:

1. incoming documents;

2. calculation control of performed posting and
accounting;

3. outgoing accounting documents; and

4. planned accounting size and indicators, reports

and information.

Accounting programs have a very important role in the
process of controlling accounting functions. One of main
accounting problems is finding errors in posting,
simultaneous posting problem, the problem of accounting
element integration, and update problem. These problems
are solved through control functions in the books, but with
the advent of information technology in accountancy, the
amount of work in this capacity has been reduced
significantly. This coverage is achieved with automated
posting transfer, automated analytics and synthetics,
automatic totals, automatic data comparison and the like.
Now, the problem of error and control has been reduced to
the original manual transaction entry into the computer.

4) Accounting Analysis

Analogous to the function of accounting control, the
function of accounting analysis is a part of overall analysis
carried out within a company. Accounting analysis deals
with accounting data, with reproduction process as one of
the main analysis subject. As shown in the scheme below,
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accounting include the

transactions:

analysis  can following

. analysis of costs and workload;

. analysis of gross and net profit;

. analysis of the accounted amount of investment;
. analysis of costs;

. analysis of assets and liabilities;

. analysis of gross and net revenue.

AN N W

Accounting analysis is a process of obtaining
constructive suggestions and guidelines for business result
improvement, through the process of studying data from
various accounting estimates and calculations. This is a
series of activities of analytical and comparative nature
done upon the data and values enshrined in various
reports.

The objectives of the analysis, in addition to
determining the deficiencies of reproduction process, may
be determination of financial situation and efficiency of
businesses, the discrepancies between planned and
established values, calculation of indicators, and
proposing measures for improvement of operations. To
obtain these results, all the data available to accounting
information system are used. This data is modified into
desired indicators in a special part of software which
contains formulae for calculation and analysis, and some
even provide written proposals with solutions to existing
problems.

5) Accountancy Reporting (information)

Final part of the accounting process is financial
reporting. Accountancy department uses these accounting
statements to present state of company business operations
to different users (other business functions, management,
business bodies, social bodies and other external users).
Since future business operations and success of the
company depend on business results, preparation and
presentation of financial statements is a very sensitive
area. Furthermore, taking into consideration the obligation
of financial statement publication, the significance and
timeliness of presenting this information is even greater.

Account informing and reporting may be done as a
whole or divided into segments. Whichever of these forms
observed, their development is easier with the use of
accounting software. Namely, it is about automatic sorting
and printing of almost all forms of accounting reports
based on daily entered data into the system.

IV. ACCOUNTING - INFORMATION SYSTEM
INTERNAL CONTROL

Internal controls are the IT policies, procedures, plans
and organizational structures designed to provide realistic
security for business objectives to be achieved, and
adverse events prevented, allocated and fixed.

Furthermore, internal controls create an organizational
plan for coordinating methods adopted within the
company to protect its assets, check accuracy and
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reliability of accounting data, promote operational
efficiency and encourage adherence to prescribed
managerial policies. Each system and process within the
company exists to satisfy certain business purposes. An
auditor must seek existence of risk to these purposes, and
ensure that internal controls are in the right place to
minimize these risks.

Therefore, internal controls are groups of
interconnected components whose properly coordinated
effects jointly support implementation of predetermined
goals of the information system. To achieve this, specific
organizational, basic and applicable controls are
implemented in all areas and levels of information system
functioning. There are three fundamental types of internal
controls, regardless of what type of auditing is in
question’:

* Prevention / Protection Controls. The main task of
prevention / protection controls is to identify problems or
adverse events before they occur, predict them and using
preventative measures try to stop them, along with
constant monitoring of information system operations.
Typical examples of preventive controls are recruitment of
educated and skilled workers, establishing the
organization of bodies used for information system
monitoring (IT of the Steering Committee), establishing
information system internal audit department, raising
awareness of constant needs of audits and controls,
assigning duties and responsibilities, and creation of a
handbook on information system security policy.

* Detective Controls. Detective controls are those
which identify and detect errors or problems in any part of
the information system. Typical examples include various
basic controls of information systems, incoming data
controls, authorisation controls, physical and logistics
control of access to information system, checking licenses
for the systems, precision control, process control, data
control and the like.

* Corrective / Reactive Controls. The aim of these
controls is to minimize the effect of errors and problems
that can compromise the information system. As soon as a
threat to this control is noticed, special instructions are
implemented, thus the detected errors or threats can be
corrected. The procedures of copying and archiving the
data, data transfer controls, and controls of key equipment
are just some of common reactive controls.

Internal control of accounting information system is
implemented so the organization can:

1.  protect assets from excessive wear and tear, fraud
and inefficient use;

2.  ensure reliability of accounting information;

3. ensure compliance with management policies;

4. evaluate the work of organisation section
managers.
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The main objectives of information system internal
control processes are*:

o to save property of the information system
(security objectives);

to ensure integrity of the information system and
its immediate environment to the highest possible
extent, including the work of system software,
network management and operation of the system
itself;

to authorise entry;

accuracy and completeness of transaction part of
the system;

reliability of all activities related to information
processing;
and the

accuracy, completeness security of

outgoing values;

the highest possible integrity of the database;
compliance ~ with  customer  requirements,
organizational procedure and objectives, legal and
other regulations (harmonization goals);
development of procedures and rules to implement
in case of an incident, whose main task is to enable
continuity of operations with minimal losses and

expenses (business continuity), as soon as
possible. Successful companies often prescribe
additional requirements regarding business

continuity goals.

Primary role of auditors, in addition to management of
advisory services, is ensuring that all operational controls
function and work efficiently, as well.

V. AUDIT OF ACCOUNTING INFORMATION
SYSTEM

Information technology audit is a process of collecting
and evaluating the evidence and data based on which
performance of information system can be estimated. An
audit of information technology and systems determines
whether IT resources in use support current business
objectives and what degree of future goals of business
development they support efficiently, as well as maturity
of management, and control of information systems at
different hierarchy levels. This type of audit can be
considered quite young "science" that has been developed
as an increase of or support to financial audit.

An inevitable point in information system audit is also
assessment of effectiveness of information system internal
controls. Internal controls, in terms of information system
auditing, represent a system that prevents, detects and
corrects adverse effects and processes in the IT
environment. Management of the company, along with
information system management, is directly responsible
for implementing and evaluating the effectiveness of
internal controls within the information system.

A common mistake is to have special information
systems, with isolated control environment separate from
the system internal control. The reason leading to this
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opinion and interpretation is misinterpretation of business
risk (false, unauthorized and unreliable use of information
systems), which the company may face. It is therefore
very important to audit information systems as they often
represent the relationship between information systems
and overall business objectives.

Main concern and obligation in the course of auditing
information systems are to check data integrity, as well as
integrity of any system that processes, reports or maintains
the data. The role of information technology auditors is to
assess and evaluate stability of data and information
generated by the computer, analyzing specific programs
and their output. An audit of information technology will
also be used to support financial statements and reports.
Auditors observe abilities of controls in information
systems and any related operations, in order to guarantee
system reliability.

Information technology auditing covers various types
of audit needs and different areas of activity’:

Technical IT audit - which covers
infrastructure, data transmission and
communications data, as well as compute
centres.

O

Application IT Audit - which covers business
and financial areas.

Organizational IT audit - which covers
management of information technology
controls.

Development and Implementation IT audit -
covering specifications, requirements, design
and development, and implementation.

Legal IT audit - covering national and
international standards.

Information technology auditing is an
assessment of the IT, practices and operations
which ensure integrity of the entity’s
information. Such assessment may include
evaluation of effectiveness, efficiency and
cost effectiveness of the practices that are
computer based. The audit assessment of

systems, practices, and operations may
include one or both of:
1. assessment of internal controls

within the information technology

environment, to ensure validity,
reliability and security of
information;

2. assessing the efficiency and
effectiveness of information
technology environment in economic
terms;

An IT auditor is the person who needs to know
characteristics of user roles in the information system,
further on to work out assessment of the environment
within the organization, at the same time evaluating
successful performance of any system. Audit of
information technology is an essential part of the audit
because it, as such, supports auditor's decision on the
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quality of information processed by information

technology and systems.

VI. CONCLUSION

Modern society is no longer called "industrial" or
"consumer” but the "information society”. Especially in
the economic sphere, possession of information,
possession and use of information technology, are
becoming increasingly important.

Accounting process involves collection, processing
and presentation of data. All these activities are now
covered by relevant information and software packages
that automatically perform recording, transmission,
calculation, clustering, analysis, control plans, deviations
from plans, and preparing financial statements.
Introduction of this type of work in accountancy has led to
multiple benefits that appear in the form of decreased
workload, reduced percentage of problems, increased
efficiency of data, better clarity and dynamics. This has
raised the entire accounting sector to a lot higher level and
made the job of mere recording the secondary one,
whereas the creative and meaningful part of accountancy
has become primary.

Internal controls are a set of procedures shaped by the
administration, management and other employees with the
purpose of obtaining a reasonable proof that
organizational objectives will be achieved, risks foreseen,
detected and minimized in time. Company management,
in cooperation with information system management, is
directly responsible for the design, implementation and
evaluation of internal control system effectiveness within
the information system.

Auditing and monitoring the systems that support
business processes is imposed as an imperative of
successful business and performance of business
activities. The role of information technology audit and
control has become a mechanism for ensuring the integrity
of information systems and financial reporting in order to
prevent financial problems promptly and minimize
potential risks.
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Abstract - The implementation of various
electronic subsystems in different kind of on-road and of-
road vehicles is constantly expanding. Accordingly the new
vehicles, instead of being mechanical systems, become
advanced mechatronics systems which development and
testing call for a new approach. Possibility of using data
available on vehicles network seems to be extremely
powerful tool on it.

The paper deal with new approach for service load
data measurement and acquisition as a helpful tool in
development and testing of different mechatronics vehicles’
systems. Based on complexity of the system and different
communication protocols on the vehicles’ networks it was
found as extremely practical solution to make approach
which will be based on standards which are widely accepted
by the industry. The new approach is based on the
hardware and software platform oriented to the main
vehicle controllers with the task to acquire data which exist
on the network and which are relevant to the transmission
service load. The said hardware as well as software utilities
have to enable computer based monitoring of the vehicle
systems behaviour and in that way to be the tool for new
vehicles development.

The new system was tested in real service. It was found that
system can enable significantly less time of vehicle
instrumentation before testing and accurate data
acquisition.

I.  INTRODUCTION

The one of the most important factor which
impacts the new product development, including it’s
testing is duration of development activities. It is of great
importance to reduce the time from the initial technical
specification of the new product till the moment of
lunching its’ serial production. That task is mainly
oriented to the development engineers which are under
great pressure to satisfy market driven dements for fast
and reliable new product design.

Many new designed vehicles’ have to be in
application with already installed advanced mechatronics
systems. Simply speaking, if an existing vehicle would be
placed in the service conditions which can be expected
for the new vehicle then it can be used for service load
measurement and acquisition which would be reference
input for the new vehicle under development. It is of
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great importance to analyse possibility for controllers
which are the parts of vehicle’s mechatronics systems.
Simply speaking, collecting the service load based on
standard electronic enables faster and more reliable new
product development and validation.

The system which was developed for service
load data acquisition on vehicles fitted with CAN bus is
presented in the following text.

Il. CAN BASED SYSTEM FOR SERVICE

LOAD DATA ACQUISITION

The concept of the system is based on common
situation on nowadays vehicles already fitted with
electronic networks which are in use for data
interchanging among different vehicle’s controllers and
their instruments (Fig. 1 - top). In spite of the fact that
there are a few protocols which are in use on vehicles’
networks it is of importance to be noted that all of them
are based, mainly, on the same physical layer which is,
nowadays widely accepted by all producers. That is
physical layer defined through ISO 11898 or frequently
named as CAN 2.0B. As itis given in Fig. 1 - bottom, all
data which has to be transferred through this layer have to
be organized in frames which start with SOF (Start of
Frame) character, followed by 29 bits CAN identifier,
RTR character, Control Field, 0 to 8 byte Data Field,
CRC Field, Acknowledge Field and EOF (End Of Frame)
bits.

From the message format is clear that data of
interest for service load would be placed in Data Field.
But, to be in position to use those data a few problems
have to be solved. Those problems are mainly related to
the CAN identifier (ID).

As it is defined by 1SO 11898 CAN ID has to
be 29 bits long. But, different protocols use that identifier
in different ways. For transmission load investigation it is
of importance to be oriented to the protocols which are
dominant for engine and transmission controllers. As per
situation in the market those controllers are mainly based
on SAE J 1939 protocol. SAE J 1939 is a protocol with
all 7 layers, but for the first two layers (lower two layers)
it takes definition from ISO 11898 i.e. CAN 2.0B bus.
Before establishing data acquisition from CAN bus it has
to be analysed in which way SAE J 1939 uses CAN’s
identifier (Fig. 2b). In brief, in J 1939 the first 3 bits of
ISO 11898 Identifier (ID) are in use for priority (000 for
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the highest priority and 1111 for the lowest priority). The
next 18 bits are in use for PGN or Parameter Group
Number.

The PGN is the key element for understanding
possibilities for service data acquisition from the existing
vehicle’s network. Actually, all data which have to be
sent to the CAN bus are organized in the groups. For
example, all data relevant for the electrical transmission
controller would be placed in the data message
(according to the SAE J 1939 terminology: PDU i.e.
Protocol Data Unit) in which PGN would be 61442 and
61445. Data available in messages (i.e. messages Data
Fields) with stated PGN(s) would be: transmission
selected gear, transmission actual gear ratio, percent of
clutch slip, transmission input shaft speed, etc. It is clear
that lot of data significant for transmission service load
are already available on the vehicle bus in the messages
with appropriate PGN’s.

Out of data messages with PGN(s) related to the
transmission controllers, there are other messages of the
interest. Those are mainly the messages from engine
electronic controller, retarder controller, axle controller,
etc.

TERMINATION

AW

&,

ENGINEN CONTROL
UNIT

ENGINE

TRANSMISSION
CONTROL UNIT

. - -

= = - T\ CAN2.0B
29Bit 16 Bit 2pit MESSAGE
CAN 1D RC Fleld FORMAT
F R Frame
3 it

|CANBUS |

TRANSMISSION

FORMAT OF THE CAN
IDENTIFIER IN
ACCORDANCE
TO SAE 11939

8Bit

TERMINATION

Format

Fig. 1.: Common configuration of the vehicle’s CAN bus (top) and the
message format (bottom).

It is clear that for the concept of service load
data acquiring is essential to be familiar with the PGN
concept. Unfortunately, the concept of PGN and
establishing CAN identifier is not as simple as said
above. Strictly speaking, PGN has 4 parts: Reserved bit,
Data Page bit, PDU Format - 8 bits and PDU Specific - 8
bits. Also, it has to be recognized that PDU Specific can
be defined in two different ways based on the value of
PDU Format: as the Destination Address (for PDU
Format values 0 to 239) or as Group Extension (For PDU
Format values 240 to 255). All of this makes approach to
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the messages on the CAN bus (PDU) very complicated
and can cause a lot of problems.

DATA
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Fig. 2.: Hardware and software components developed through the
project (meaning of numbers and abbreviations are given in the text).

As it was explained, defining the proper PGN is
not sufficient for successful data acquisition i.e. acquiring
of data of interest from the CAN bus. It is also important
to know the position of the value of interest in Data Field.
The Data Field is 8 bytes long and encloses different data.
Their allocation in Data Field must be known for proper
data extraction.

Based on explained concept of data flow through
CAN bus it is obvious that first interest in establishing
the system for data acquisition has to be oriented to
providing of adequate software tools for PGN, CAN
Identifier (ID) and Data Field evaluation.

To reduce problems i.e. to enable easier service
data acquisition through CAN bus the project which
results are given in this paper considered development of
a few software and hardware components which are listed
below.

1. CAN ldentifier (ID) Calculator — software
component,

2. Professional CAN Terminal — software
component,

3. Watch Dog (WD) — hardware component,

4. Extension Module (EM) — hardware

component.

The scheme of functional interdependence of the
developed components are given in the Fig. 2 where
components are marked with appropriate numbers as
given above.

The first of developed components is “CAN
identifier (ID) Calculator”, with the structure as in the
Fig. 3. Through varies data bases it provides support in
defining CAN identifier from different standards
including SAE J 1939. The user has to approach to the
date base trough Excel (Fig. 3, path mark with 1). The
data base can be searched in different ways including
searching based on data of interest such as engine torque,
engine rpm, etc. In that way user can find out the value
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which he is interested in to monitor or to acquire from the
bus. Once when the value of interest is defined the
software defines PGN and other parts of 29 bit identifier
(Fig. 3, path mark with 3) in accordance to the previously
explained rules. In that way the user is in position to
know which message has to be grabbed from the
communication on the CAN bus and to be in position to
extract appropriate value(s) from the data field in that

_DATABASES

message (i.e. from PDU).

SAE J 1879 B CAN 208 INDETIFIER CALCULATOR

Fig. 3.: CAN Calculator; top — the software structure; bottom — the
monitor page which provide support to the user to calculate CAN 1D

based on SAE J 1939 protocol.

Since data are organize in 8 bytes Data Field,
for successful monitoring, it is essential to be known the
position of the data of interest within Data Field. Last two
columns in the data base (see Fig. 4, columns marked
with “StartBit” and “EndBit”). In this way the first
software component which is developed in this project
enable to user the full support related to the messages on
the CAN bus even without his deep knowledge of the
protocols.

The next part of the data acquisition system
developed for the project was dedicated hardware (see
Fig. 4 - top), named WD. Actually that is Watch Dog
type hardware with the following basic specification:
Microprocessor based mother board
128 dedicated memory slots,

Two CAN based gates,
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One Ethernet gate,

Memory block for application programs, etc.
(see Fig. 4 - top).
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Fig. 4.: Configuration of the hardware components: top — WD (Watch
Dog); bottom- EM (Extension Module).

The WD hardware was initially programmed
with parameter free software developed in this project.
The software drives WD to continuously listen the traffic
on the CAN bus. Once when WD starts it work it asks
for the values for parameters. Those values have to
enable WD to know CAN identifier(s) of interest, part of
the data field which has to be extracted from the message
with defined identifiers as well as to enable to WD to
know in which memory slot the extracted value has to be
downloaded. This process is visualized with red lines in
Fig. 4 (top) and explained with more details and trough
example related to the transmission related data, later in
the text (see Fig. 7 and text in the chapter 3).

Once when user defines all parameters WD
performs operation of grabbing data of interest from the
CAN bus and places values of interest in the memory
slots. The on line monitoring and data acquisition of the
values are available through the Ethernet gate.

The third part of the developed system is
software which enables WD programming, on line data
flow monitoring and data storage for post acquisition
evaluation. That software product, named “Professional
CAN Terminal” (main user page of the software given in
Fig. 5) has specification as follows:

Automatic allocation of WD within local
network,

Definition of parameters which defines data of
interest from CAN bus,
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e Monitoring of ongoing communication in real
time and data storage,

e  Possibility for sending messages to the CAN
bus.
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Fig. 5.: “Professional CAN Terminal” software — the main monitor
page.

The second hardware component which was
developed in this project was “Extension Module” or EM
(the configuration given in Fig. 4 — bottom). The EM,
among others, performs two essential services:

¢ Analog to digital conversion of the analog
values and

e Broadcasting CAN based messages with
converted values.

The necessity for development of the module
comes from the circumstance that not all values of
interest were available on the CAN bus. It is common
situation that there are some values of interest for
acquisition which are broadcasting by no one electronic
control unit connected to the vehicle’s bus. In such cases
there are two possibilities for acquiring data of interest:
(i) to use separate (additional) data acquisition system or
(ii) to provide the system which will measure the value(s)
of interest and make up the PDU(s) with Data Field in
which data of interest (measured values) would be
incorporated. The second noted way has some advantage.
It enables utilization of the already existing data
acquisition system which is oriented to the CAN bus, for
acquisition of all needed data and makes needless any
additional measurement and acquisition unit.

In this project the second of two stated
approaches was used.

I1l. CAN BASED SYSTEM APPLICATION

As it is noted in the introduction, one of the
important advantage of data acquisition through CAN bus
is to provide accurate service load data for the system
which has to be developed, by using data from already
existing systems. This chapter deals with that kind of the
new data acquisition system application i.e. its
application in designing a tractor transmission.

For the purpose of designing the new
agricultural tractor transmission it was necessary to make
in detail investigation of gear box input power (actual
input rpm and torque) as well as front and rear axle input
toque and rpm. All those data was needed as the input
for precise design calculation of the new tractor

transmission.
REC. MODEM; HOST COMPUTER AND
PROFESSIONAL CAN TERMINAL SOFTWARE
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Fig.6: System for service load data acquisition trough CAN bus: top —
configuration of the system, bottom left — EM built in the tractor;
bottom middle — GPRS modem built in the tractor, bottom left —

installation of the WD unit.

It was found that tractor with close the same
specification as the new tractor which had to be
developed existed on the market. Based that the existing
tractor was “CAN based” it was found as cost and time
effective to provide transmission service load data by
utilization of CAN based data acquisition system on
existing tractor. Consequently, it was brought out as
possible to avoid making of the prototype of the new
tractor for the purpose of service data investigation.

The existing tractor was instrumented in the way
that WD was installed on its CAN bus (see Fig. 6). For
real time data monitoring WD’s Ethernet port was
connected to Ethernet port of GPRS modem i.e. it was
establish data channel from CAN bus to GPRS network.
Monitoring station was fitted on the local computer with
Professional CAN Terminal software and with another
GPRS modem (receiver).

For acquiring data which were of interest for this
investigation and which were found as missing in CAN
bus traffic (broadcasted by no one ECU on the network)
the Extension Module (ED) was connected to the bus.
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Since the front axle input torque was not-broadcasted
value of interest the additional front axle torque
measurement line was established on tractor’s propeller
shaft and the analog signal from the toque conditioning
unit was directed to the EM.

Before data acquisition, it was necessary to find
out appropriate PGN(s) part of Data Field in PDU(s) and
ID for the values of interest. That was done with
previously developed CAN Calculator software. The
following text gives in detail explanation of that process.
Given explanation is of general importance since it
provides guidance for other researcher and facilitates
their work on data acquisition htrough CAN bus.

For the engine speed which is (when the
vehicle’s clutch is engaged i.e. while the transmission is
loaded) equal to the transmission input speed, the relevant
PGN is 61444 and 2 bytes long data of engine rpm starts
in 4™ byte in Data Field. It was found that engine control
unit on the tractor had address 0. Based on SAE J 1939
i.e. with help of CAN Calculator software it was found
that corresponding CAN identifier which of interest as ID
= 00DEO0400, . The whole process can be visualized as
it was given in Fig. 7 and represented in symbolic way as
follows:

Engine speed:

Priority Level: 3 >>> 1D = 011000000000 N g
PGN: 61444 4. 00F004 = xxx001111000000000 100X in
Source: Ogee = D= X000000OOO0XXXX00000000,;,

Result ID =217056256.= 00DEQ400)

Start position in Data Field: 4™ byte

Length: 2 byte

Note: “x” replaces 0 or 1 i.e. bit can be set or reset.

The next value of interest is engine torque or
transmission input torque which is broadcasted by the
engine electronic controller, with the same PGN. The
calculated output torque of the engine is transmitted as
indicated torque in percentage of reference engine torque.
Consequently, from CAN calculator software it was
found that the ID of the message which contents data
relevant for torque was 217056256 or given in-deal:

Engine torque

Priority Level: 3 >>> 1D = 011000000000 N g
PGN: 61444 4. 00F004 = xxx001111000000000100X0000K K
Source: Ogee = D= X0000000OO0XXX00000000,;,

Result 1D = 2170562564, = 00DE0400

Start position in Data Field: 2™ byte

Length: 1 byte

Even the torque level is transmitted in
percentage of reference engine torque one can easily find
out the actual torque. That is possible based on the engine
characteristic which is always defined in ECU memory as
rpm/torque matrix. The matrix can be given in one of
three modes. Mode 1 provides a complete curve of speed
and torque points while modes 2 and 3 provide a partial
curve of speed and torque points and a separate end
speed governor characteristic. Data from the matrix
loaded in ECU can be asked by sending the request with
PGN 65251.

Here, we have to recall the part in which the
Professional CAN Terminal software was described. As
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one can recognize in given specification of that software
it’s main purpose is to help in WD programming, to
enable monitoring of the traffic on the CAN bus and to
support data acquisition. But, as it was given in the
software specification, it also has capability to send
messages to the CAN bus. Here it is clear the purpose of
that (sending request with PGN 65251).

Before starting data acquisition it is essential to
send request with PGN 65251 to CAN bus. That request
would be served by engine control unit. The ECU will
replay with message with multi-data field (total length 39
bytes) which will be matrix data. Only in that way one
will be in position to find out torque value (in Nm). The
actual torque level would be find based on torque value in
percentage which would be transmitted with ID
00DEO0400;, as explained above and from the data which
would be enabled trough request with PGN 65251.

The next values of interest were actual or
engaged gear ratio and actual transmission range. Taking
together, those two values give information of overall
transmission ratio. Both are defend in data field of the
messages with the PGN 61445, as follows:

Transmission actual gear ratio:

Priority Level: 6 >>> 1D = 1105000000000 K00
PGN: 614454, 00F005 = x:x001111000000000201X000000X g
SOUICE: 2gee = 2= XXOOONXKXO000001 0y

Result 1D = 418383106y,= 18F00502;

Start position in Data Field: 2" byte

Length: 2 byte

Transmission current range:

Priority Level: 6 >>> 1D = 1105000000000 K00
PGN: 614454 00F005 .= xxx001111000000000L01X00000K g0
SOUNCE: 2 =2pe= XXAOOOOXOOOXXX00000010,;,

Result 1D=418383106q.= 18F00502;

Result 1D=418383106q.= 18F00502

Start position in Data Field: 7" byte

Length: 2 byte

In, addition, it was needful to provide data for
real tractor speed. That is extremely important since
there is no other way to find out wheel slip (and to give
input do design time for development of differential
locks) out of measuring the real vehicle speed and each
wheel rpm.

Real vehicle speed value, in nowadays tractors,
is provided based on GPS based Doppler transducer
which broadcast measured value to CAN bus with PGN
65256 in according to concept as given bellow. The
priority and position of the data in data field are:

Navigation-Based Vehicle Speed (real tractor speed):
Priority Level: 6

1D=12 0X000OOOOKONNK iy

PGN:652564= 00FEES;,=x¢x001111111011101000X000000%sin
Source: 10ge Arec XXO0000OO0XXXX00001010,;,

Result 1D =419358730 .= 18FEE80A

Start position in Data Field: 3% byte

Length: 2 byte

A few other values of PGN are also taken in
consideration during the development but we will not
discuss them here.
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IV. VERIFICATION OF THE SYSTEM

This section deals with verification of the system
results of measurement conducted with the previously

explained system.
e
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Fig.7: Concept of the measurement.

The agricultural tractor with service mass of 2850 kg,
mass distribution front : 1250kg, rear: 2600 kg, rated
engine power of 66 kW at 2250 rpm with transmission
concept 6x2 gear ratio forward, 4 WD and with it’s own
CAN bus was fitted with Watch Dog (WD) hardware,
Extension Module (EM) hardware and GPRS modem as
given in the Fig 6. On the “receiving” side it was
establish server with installed “Professional CAN
Terminal” software and receiving GPRS modem.

The vehicle was submitted to the two types of tests:
Regular service application (haulage, in field
operation, etc.) as per predefined scenario and
Non regular service application i.e. special tests
created for in detail investigation of CAN based
acquisition system’s capability.

To enable verification of the new data acquisition
system the conventional measurement (taken as a
reference) of gearbox input torque and rpm was
conducted simultaneously with measurement done with
the new system. The reference measurement was done by
implementation of full bridge strain gauge arrangement
for toque measurement (at the output gearbox shaft and
propeller shaft for front axle) and inductive transducers
for rpm measurement (at the input gearbox shaft) as well
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as multichannel signals conditioning unit (HBM’s
Quantum). The position of the transducers installation
was selected based on available space for their
installation.

The testing according to the first service condition
(regular service application) was conducted with the
purpose of defining the transmission input torque service
load distribution. Actually, it was necessary to provide to
design team information related to the percentage of
particular torque level in total service life of the
transmission.

It was found that the system is capable to enable
accurate measurement with close to no preparation of the
tractor. Thanks to GPRS connection it was possible to
make no limitation on area where the tractor will operate
as long as GPRS network is available.

It was found that suggested concept is extremely
powerful. Without implementation of suggested concept
(software and hardware developed in this project) the
preparation time of the tractor was 2 weeks (because of
complexity of torque measurement in the gearbox). In
addition, disassembling of equipment and assembling
transmission after measurement regularly took one
week. With implementation of CAN based hardware and
software for data acquisition the preparation time was a
few hours, only.

V. CONCLUSION

The CAN based approach in monitoring of the
vehicles’ mechatronics systems can significantly reduce
time for wvehicle instrumentation and enable to
development engineer to make whole testing in the
already existing vehicle before making the prototype of
the new vehicle or system under development.

The concept is accomplished by building up
dedicated hardware and software. Totally two hardware
and two software components were developed. The
results of initial testing of all developed components
indicate their good performances.

Trough initial testing of the development
platform it was accomplished accurate monitoring.

VI. REFERENCES

[1] Olaf Pfeiffer, Andrew Ayre, Christian Keydel (2008)
Embedded Networking with CAN and CANopen.
Copperhill Media Corporation, Greenfield,
Massachusetts, USA

[2] Wolfhard Lawrenz (2007) CAN System Engineering:
From Theory to Practical Applications. Springer, New
York, NY, USA

[3] Wilfried Voss (2008) A Comprehensible Guide to
J1939. Copperhill Media Corporation, Greenfield,
Massachusetts, USA

[4] Konrad Etschberger (2001) Controller Area Network.
IXXAT Automation GmbH, Weingarten, Germany

[5] Dominique Paret (2007) Multiplexed Networks for
Embedded Systems. John Wiley & Sons, Ltd., Chichester,
West Sussex, England



International conference ICT for Small and Medium Enterprises, September 22, 2011.

ERP : Myth or Fact?

N. Ugrinoska
Central Cooperative Bank / Head of Project Management Office, Skopje, Macedonia
Licensed COSMO www.cosmoinnovate.com.mk trainer for KNOW-HOW training program
nina.ugrinoska@cchank.mk

The main idea for this presentation comes from the rumors
about benefits of ERP. Usually companies are not
concentrating on the real needs, and try cutting the costs no
matter of results. Even ERP is a “cost” for most of them.

Necessitate of ERP is to implement complete control over
the company, having processes and data availability,
integrity and confidentiality at any time. Having this
implemented, reduce of the costs is essential result.

. INTRODUCTION

ERP stands for Enterprise Resource Planning. ERP is
a way to integrate the data and processes of an
organization into one single system. Usually ERP systems
will have many components including hardware and
software. In order to achieve integration, most ERP
systems use a unified database to store data for various
functions found throughout the organization. Enterprise
resource planning (ERP) is a company-wide computer
software system used to manage and coordinate all the
resources, information, and functions of a business from
shared data stores. An ERP system has a service-oriented
architecture with modular hardware and software units or
"services" that communicate on a local area network. The
modular design allows a business to add or reconfigure
modules (perhaps from different vendors) while
preserving data integrity in one shared database that may
be centralized or distributed. The term ERP originally
referred to how a large organization planned to use
organizational wide resources. In the past, ERP systems
were used in larger more industrial types of companies.
However, the use of ERP has changed and is extremely
comprehensive, today the term can refer to any type of
company, no matter what industry it falls in. In fact, ERP
systems are used in almost any type of organization - large
or small. Today's ERP systems can cover a wide range of
functions and integrate them into one unified database.
For instance, functions such as Human Resources, Supply
Chain Management, Customer Relations Management,
Financials, Manufacturing functions and Warehouse
Management functions were all once stand alone software
applications, usually housed with their own database and
network. Today, they can all fit under one umbrella - the
ERP system.

II.  MYTHS AND FACTS

The biggest myth of ERP is that it is no more than an
upgraded version of old systems. Most of the SMEs think

Cosmo Innovate Center, Skopje, Macedonia
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like this. But it is not true. Some of the common myths
vis-a-vis integration of the software is easy job, transfer of
data is unidirectional, copying data in software
integration, it can increase the efficiency of the business, it
has magic box- can generate any type of report or can take
any decision.

Latest ERP is good for your organization, it will
reduce the IT staff - but in actual things are totally
different which is discussed below.

MYTH: “Our project is not progressing as planned
because it lacks management commitment”

FACT: Progress is often not achieved because of
management burn-out. People involved can be cynical by
promises made and expectations that were built-up by
overzealous vendor reps, consultants who collect very
expensive fees as the project lingers and IT personnel
who were looking for big budgets and the opportunity to
rub shoulders with the “big boys.” When management is
made aware of the process, and understands that there are
no silver bullets in ERP or quick fixes, then expectations
don’t run amok and progress can be measured in a real
and meaningful manner. A  successful ERP
implementation can provide a realistic ROI.

MYTH: “Our system went live in just a few months”

FACT: It is more likely that the financial part of the ERP
went live in a few months rather than the whole system.
Corporate financials are fairly straight forward to
implement. Also, in most organizations the financials are
already “under control.” An ERP system’s biggest added
value is not in the financial area, but rather in other parts
of the operation and perhaps in tying those other parts
into the financials. Modeling and effectively managing
operations in an integrated ERP system may take years to
implement. In fact, it is an ongoing process. Ultimately,
the system must be flexible enough to accommodate
operational changes indefinitely.

MYTH: “Once we finished getting our ERP system up
and running, our expenses went down drastically.”

FACT: Outside consulting fees may have been reduced
and the initial costs for setting up the system are paid off,
but companies often fail to take ongoing internal
implementation investment into consideration. In the
words of one CIO, “we planned for $600,000 and a 6
months project; we reached both and then stopped
counting.” An ERP implementation extends over long
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periods of time, and any worth its salt will take years, not
months.

MY TH: “Consultants are professionals who can guide the
selection process and manage the project while
maintaining an objective stance.”

FACT: We believe that anyone reading this already
knows the facts.

MYTH: “Comparing ERP functionality lists is a good
practice for initial screening of vendors for your project.”

FACT: Functionality lists are of marginal value in the
selection of potential ERP systems. A single line in a list
may represent a world of functionality in one software
packages and very little in another. Even if the desired
functionality is fully supported in the software, actually
making it work for your specific needs may make
implementation complex and cost prohibitive. Referrals
in your industry are a much better yardstick. As the
implementation team is just as important as the software
in terms of successful projects, referrals from industry
representatives regarding the implementation team are the
second most valuable indicator.

Many industry leaders have believed on the evasive
nature of ERP benefits. But how real is the issue of ERP
benefits realization? To find out, it helps to look into some
key statistics from ERP benchmark study. The study,
which focuses on companies across the globe that have
implemented or are in the process of implementing
various ERP packages, reveals some interesting points:

e 30% of those surveyed did not realize any sort of
staff reductions after go-live

e 18% did not measure benefits after go-live

o 28% had some type of problem or operational
stoppage after go-live

Surprisingly, only 18% of companies did not measure
post-go-live benefits (in other words, 82% did indeed
measure). Besides almost 100% of the companies that
have implemented ERP, does not measure post-
implementation benefits. Second, the fact that 28%
experienced stoppages seems somewhat alarming. It does
highlight that at least 1 in 4 companies have operational
problems and/or stoppages because of the disruptions
caused by ERP. So what does this all mean? First, the
results show that ERP benefits are by no means
guaranteed. Second, the risk of ERP disrupting an
organization's core operations is a significant business
risk. These factors are clearly areas that will affect the
ROI of the investment in ERP and should be carefully
managed as part of an overall ERP Benefits Realization
plan.

I1l.  ADVANTAGES & DISADVANTAGES

There are a number of powerful advantages to
Enterprise Resource Planning. It has been used to solve a
number of problems that have plagued large organizations
in the past. At the same time, it is not without a number of
disadvantages. Being able to weigh the two will allow a
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company to decide if this solution will properly meet their
needs.

Advantages of ERP:

In the absence of an ERP system, a large manufacturer
may find itself with many software applications that do
not talk to each other and do not effectively interface.
Tasks that need to interface with one another may involve:

e design engineering (how to best make the
product)

e order tracking from

fulfillment

acceptance  through

e the revenue cycle from invoice through cash
receipt

e managing interdependencies of complex Bill of
Materials

e tracking the 3-way match between Purchase
orders (what was ordered), Inventory receipts
(what arrived), and costing(what the vendor
invoiced)

e the Accounting for all of these tasks, tracking the
Revenue, Cost and Profit on a granular level.

Change how a product is made, in the engineering
details, and that is how it will now be made. Effective
dates can be used to control when the switch over will
occur from an old version to the next one, both the date
that some ingredients go into effect, and date that some
are discontinued. Part of the change can include labeling
to identify version numbers. Computer security is
included within an ERP to protect against both outsider
crime, such as industrial espionage, and insider crime,
such as embezzlement.

Disadvantages of ERP:

Any problems organizations have with ERP systems
are due to inadequate investment in ongoing training for
involved personnel, including those implementing and
testing changes, as well as a lack of corporate policy
protecting the integrity of the data in the ERP systems and
how it is used. Limitations of ERP include:

e  Personnel turnover; companies can employ new
managers lacking education in the company's ERP
system, proposing changes in business practices
that are out of synchronization with the best
utilization of the company's selected ERP.

e Customization of the ERP software is limited.
Some customization may involve changing of the
ERP software structure which is usually not
allowed.

e Re-engineering of business processes to fit the
"industry standard" prescribed by the ERP system
may lead to a loss of competitive advantage.

e ERP systems can be very expensive to install
often ranging from 30,000 to 500,000,000 for
multinational companies.
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ERP vendors can charge sums of money for
annual license renewal that is unrelated to the size
of the company using the ERP or its profitability.

ERPs are often seen as too rigid and too difficult
to adapt to the specific workflow and business
process of some companies—this is cited as one
of the main causes of their failure.

Systems can be difficult to use.

Systems are too restrictive and do not allow much
flexibility in implementation and usage.

The system can suffer from the "weakest link"
problem—an inefficiency in one department or at
one of the partners may affect other participants.

Many of the integrated links need high accuracy
in other applications to work effectively. A
company can achieve minimum standards, then
over time "dirty data” will reduce the reliability of
some applications.

Once a system is established, switching costs are
very high for any one of the partners (reducing
flexibility and strategic control at the corporate
level).

Resistance in  sharing  sensitive internal
information between departments can reduce the
effectiveness of the software.

There are frequent compatibility problems with
the various legacy systems of the partners.

The system may be over-engineered relative to the
actual needs of the customer.

Conclusion:

The success of the system is fully dependent on how
the workers utilize it. This means they must be properly
trained, and a number of companies have attempted to
save money by reducing the cost of training. Even if a
company has enough money to implement ERP, they may
not be able to successfully use it if they do not have
enough money to train their workers on the process of
using it. One of the biggest problems with ERP is that it is
hard to customize. Very few companies can effectively
use ERP right out of the box. It must be modified to suit
their needs, and this process can be both expensive and
tedious. Even when a company does begin changing the
system, they are limited in what they can do.

IV. ROI

ERP covers a multitude of topics, all integral parts of a
very expansive and comprehensive process. In learning
what it’s about and how it works, there are some central
features one must understand.

Business process reengineering: ERP is about leveraging
a company’s information, as well as the information
resources of partner companies, in the pursuit of more
efficient ways of doing business. In general, a company’s
business processes already leverage existing resources
and information availability optimally in order to achieve
the most efficient operation possible. But by
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reconfiguring information resources, combining and
extending applications, and partnering with other
companies in the sharing of information, new possibilities
emerge in terms of how business processes (such as
manufacturing, order processing, and inventory control)
may be implemented. Making business systems better is a
central ERP objective.

Database integration: Most traditional businesses store
information by business function. Financial information
is in an accounting database, customer data is in a
customer database, and so on. ERP calls for the
integration of databases into a super-database that enables
logical links between records that traditional applications
would not require but that process-oriented ERP
applications do require. Often, ERP platform software
simply creates convenient and easily maintained bridges
between existing databases rather than requiring the
awkward generation of new databases from old.

Enhanced user interfaces: ERP applications, in general,
cease to be stand-alone and become steps in a process.
Often, a user interface will initiate down-line processes,
in addition to its primary function, in highly efficient
ways (such as the triggering of updates in down-line
databases when a record is changed in the database the
user interface is using). It is also often the case that ERP-
integrated databases offer wider reporting options via
application interfaces than conventional systems do. It is
important to learn what options are useful and how this
extended reporting may be enabled.

Data transport between companies: As the Internet
continues to blossom, the sharing of strategic information
between partner companies and logistical data between
companies partnered in supply chains is increasingly
important. The enhanced databases and interfaces of an
ERP-based company are made all the more valuable if
partner companies are invited to the party. So a broad and
detailed knowledge of the various data communication
options is essential to an ERP designer.

Extended and distributed applications: What exactly does
it mean to extend an application or to share in a
distributed application? Basically, a conventional
information system is much like a farm covered with
ponds: you go to a particular pond and scoop out a bucket
of water in order to water your plants. In an ERP
environment, the ponds are all converted into an
irrigation system: the water is routed to the section of the
farm where it’s needed. And this includes sharing water
with neighboring farms. An extended application has
ancillary ~ functions; a  distributed  application
accommodates many users—even if the users have
different needs and are all making use of different
portions of database records. It is essential to understand
how to facilitate this varied use of common data and to
familiarize yourself with how a particular development
environment can enable it.

V. SMALL BUSINESS

Despite aggressive cost cutting, middle-market
enterprises still consider pressure to reduce operating costs
as key to their business strategies. Yet these businesses are
in the market for new technology — specifically customer
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relationship management (CRM), an area in which either
slight increases or significant investment over the next two
years is most often designated.

ERP for small business calls for voluminous
investments. The amount was fairly affordable to small
business entities. There is no doubt or two say about its
benefits. But the question that kept ringing in the market
was can everyone afford it. The answer was a stubborn no
initially but not anymore. ERP outsourcing, Open Source
ERP's and ERP applications designed for S.M.E.'s (Small
and medium Enterprises) have successfully overcome the
above said limitations.

Enterprise Resource planning was a term restricted
purely to elite class. This scene was witnessed in the IT
market for some long time ever since ERP was
introduced. The large organizations went ahead with ERP
process unmindful of negative consequences, not to forget
mentioning the fact that they took every proactive
measure to curb the same. Needles to say firms were
interested in serving such large players. So the fate of
Small and Medium enterprises remained unanswered.
ERP for S.M.E's remained a mere dream. It so happened
that the number of larger companies without ERP turned
out to be nil. Thanks to the awareness created by vendors
and IT researchers. No doubt companies were initially
hesitant lot and apprehensive on just hearing the word
ERP. However the industry proved them otherwise. Then
came a stage where a company could not exist but without
ERP. Even if their performance was satisfactory they were
not able to gain any competitive advantages. This
explanation of how goliaths adapted to ERP has lot of
significance in studying their intervention with S.M.E.
These bigger companies were not providing the required
business to ERP vendors. Even though there are many big
companies the number of vendors was always greater in
multiples. This means only the best could strike deals and
there was no possibility for mediocre or average vendors
(in terms of performance).The best players also found that
they had none to serve after a point of time because almost
every company in the market successfully established
ERP (whether on the first or further attempts).

So they had to naturally look for greener and fresher
pastures. S.M.E.'S was the only answer. The next question
was how to provide best services at an affordable cost and
still make profit. In this case the vendors had to be worried
only about the number of sales they could make and not
the quantum of profits because the number of vendors was
few and far between when compared with the number of
S.M.E.'S choosing to go for ERP. As the saying goes
"necessity is the mother of Invention" vendors had to
devise cost effective applications to meet the demands of
the Small and Medium enterprises. This was the origin of
ERP for S.M.E.'S. This benefited them in terms of
business .On the other hand the firms enjoyed greater
benefits by making use of this application. Hence ERP
and S.M.E. was weighed on the same scale.

The key things driving small businesses to ERP seems
to be 1) growth of the small business sector, and 2) more
focus on the small business market from ERP software
vendors. Most of our small business clients are
considering or implementing ERP because of their rapid
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growth and the corresponding strain it puts on their legacy
systems. In addition, large ERP vendors that typically
focused solely on the Fortune 500 market are now
developing lower-cost solutions with more appropriate
functionality for smaller businesses.

A third and final possible reason is because many
niche ERP players have entered the marketplace to
provide functional solutions for specific industries. Open
technologies such as .net have reduced barriers to entry
into the ERP market, so many smaller, industry-specific
niche players are able to fill the voids left by the big ERP
companies at a lower cost.

Although this increasing focus on small business is
good for companies with limited capital budgets, it also
poses additional risks. Now, there are more choices than
ever, and some vendors' products are much more proven
than others. So small businesses should be especially
thorough when evaluating and selecting an ERP package.
They should engage in a vendor selection process that
ensures they choose a solid software package that
provides a strong ROI to the company.

S.M.E.'s are becoming the popular choice of ERP
vendors. There is an increasing awareness of ERP in
S.M.E. market. It has practically helped to unravel the
myth that ERP is exclusively meant to business empires.
ERP and S.M.E have become important part of enterprise
studies.

VI. EFFECT & ESSENCE

ERP (Enterprise Resource Planning) systems are used
in the organizations for information integration and
aligning & streamlining their processes for delivering high
value to the customers. Through its very use, it influences
manager's jobs and the organization structure as well.

ERP has significant impact on the organizations and
has tremendously changed the way of manager's job and
organization structures. ERP implementation on five
dimensions of Manager's job (autonomy, use of power,
delegation, people skills and privileged information), five
dimensions of organizational structure (specialization,
formalization,  centralization,  standardization  and
complexity of work flow) and on the flexibility of
organization has been effected by the use of ERP in
organisations of all levels.

ERP is an outcome of 40 years of trial and error. It has
evolved as a strategic tool because of continuous
improvement in the available techniques to manage
business and the fast growth of information technology.
Prior to 1960s, the business had to rely on the traditional
ways of inventory management to ensure smooth
functioning of organisation. The most popularly known
amongst them is EOQ (Economic Order Quantity). In this
method, each item in the stock is analysed for its ordering
cost and the inventory carrying cost. A trade off is
established on a phased out expected demand of one year,
and this way the most economic ordering quantity can be
decided. This technique in principle is a reactive way of
managing inventory.

How does an ERP system make it all happen? The
essence of it is the fundamental premise that the whole
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being greater than the sum of its parts. The traditional
application systems, which the organisations generally
employ, treat each transaction separately. They are built
around the strong boundaries of specific functions that a
specific application is meant to cater. For an ERP, it stops
treating these transactions separately as stand-alone
activities and considers them to be the part of the inter-
linked processes that make up the business.

VIl. IMPORTANCE

ERP is a Rising Need of Enterprises. It is a strategic
tool helping an organization to gain and edge over its
competitors by helping in successfully integrating its key
business  operations, synchronizing, planning and
optimizing the resources available in the existing
extremely competitive environment.

Its use has a much broader scope in today's world

rather than of just planning the use of the enterprise
resources.
Organizations (especially those which are borderless) face
many difficulties in quickly making out the information
required. The integration of the business processes
improves coordination between bodies, streamlines,
workflows and processes and benefits them in terms of
retaining and satisfying customers by delivering their
orders "just-in-time" and keeping them well informed
about their orders' current status rather than keeping them
waiting for just a small piece of information. ERP has the
effect of making an enterprise more time-sensitive.
Another benefit is of better marketing opportunities. ERP
penetrates one segment after the other and addresses
solutions to many debacles existing in an enterprise.

VIIl. PLANNING & IMPACT

The success rate for implementing not just MRP and
ERP systems but all large software packages has never
been very good. In survey after survey, in the USA,
Europe and elsewhere, less than one third meet the basic
criteria set out at the start of the implementation. Too
many software engineers know how the software works
but do not know how to integrate it into the business in a
way that delivers real business benefits. With enterprise
resource planning (ERP) packages costing hundreds of
thousands, many costing millions, this failure rate is
frightening.

The question is - how can you minimise the chance of
failure or, more difficult, rescue a package that is not
delivering sufficient business benefits to justify the cost of
implementation? The good news is that, when properly
implemented, an ERP package can be the most cost
effective project a company has ever seen.

ERP failure cannot be tolerated by organizations as it
involves great money. On the contrary ERP success makes
great money. Selecting a new ERP system can be time-
consuming and risky — but with the right strategy and
tools, the selection can be turned into a positive change.
Here are some steps to help identify the best solution for a
company. The following elements acting in combination
or individually results in good planning and choosing the
best posssible ERP solution:
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ERP implementation can positively affect the process
capital of a company: process capital can positively affect
customer capital and customer capital ultimately affects
business performance. Companies implementing ERP can
build process capital to meet the challenges of the
competitive market environment.

ERP'S impact on its stakeholders: Impact of ERP on
the role of managers or organization or stakeholders can
be best studied and understood if the subject is analyzed
right from the implementation stage. Nevertheless it has a
strong influence on the business process itself as soon as it
is gripped and decides major issues for employees,
customers and other stake holders. It is better to analyze it
in this context rather than debating on "How will ERP
impact the accounting Profession?"

Impact during the Implementation Process: ERP has a
significant impact right from the time it is conceived in the
organization. Firstly it facilitates the members in the
organization to arrive at a consensus though after a
detailed and deliberate discussion. It paves way for
restructuring which would not have otherwise happened in
organizations sticking to traditional and conventional
values. ERP is an eye-opener for such organizations
because they get to realize the nuances and edge involved
in modifying the business process. This would not have
happened but for the intervention of ERP. Organizations
disclose vital information in the public domain which was
otherwise considered confidential and not meant for
dissemination. All this happens in the implementation
process as this it is the time the seeds sown (FOR ERP
Intervention) gets shaped in this phase. Nevertheless the
impact of ERP on managers is noteworthy.

Impact on Departments: It brings about interactions
and tends to nurture healthy relationships among
departments in organizations which would have otherwise
remained isolated. The problems of coordinations faced
by each department are made known to the company.
They can arrive at a better means of doing things on such
group discussions. It is therefore necessary to study the
impact of ERP on all departments rather than restrict it to
issues like "How will ERP impact the accounting
profession™?

Impact on the organization as a whole: The ERP
consultant will able to identify the flaws and guide the
organization in devising better procedures. It helps
organizations to adapt and adjust to change right from the
implementation process.

Impact on Employment: It throws job opportunities to
many individuals, whom the organizations hire at the
implementation process. They even realize the need to
retain them on permanent rolls once ERP goes full-
fledged in the organization. The good news is that it gives
another room of employment for the existing IT
professionals in the country. They were able to update
themselves on ERP modules and continue serving the
organization in terms of enhancing user interface with
ERP applications.

Impact on the nature of Job and information access:
ERP has directly and indirectly helped to redefine
functions in the organization. Anything that people
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wanted to know about the company was available by a
click of the mouse. There was no more relying on the
department of internal communications even for single
information. Outsiders don't have the hassle of obtaining
permission and following stringent procedures to access
information. IT has helped vastly and so it is not necessary
to ask exclusive questions like "How will ERP impact the
accounting Profession™?

Impact on the individual employees: ERP provided
more freedom, authority and responsibility to the
individual employees which were mutually beneficial to
the management. Each employee became more aware of
his/her function while ERP has given the confidence to
execute it individually and successfully. Above all it
resulted in transparency and accountability. The tasks of
employees became totally independent as ERP succeeded
in doing away the need of exclusive interdepartmental
dependence in order to elicit information. This has
resulted in easing the process of handling and answering
customer queries and undertaking clientele orders.

Conclusion: A one phrase explanation for the impact
of ERP would be "Simplifying Complex Process”. One
has to have an idea of the above issues which will help in
understanding the impact of ERP on the role of managers.

IX. REASONS & BENEFITS

Many people say that ERP is the future, that it is
completely necessary nowadays. The following are the
reasons to implement an ERP software system in an
organization.

Enhance productivity, flexibility and customer
responsiveness: From quote to cash, an integrated
business system helps you get product out the door faster.
ERP gives you the tools to maximize the efficiency of
business processes across the entire enterprise. Forecast
demand to suppliers. Increase on-time delivery. Automate
the shop floor. Decrease lead times. Increase order
capacity. Make commitments you know you can keep.

Enable new business and growth
strategies:Undertaking new business strategies requires an
infrastructure that can handle the demands of an industry
that is increasingly dependent on technology. Updating
and integrating your business processes with an enterprise
system enables you to take on more business and grow in
new directions. Connect multiple plants. Take advantage
of the Internet and wireless technology to connect to
customers and partners. Introduce new product lines.
Mobilize your sales force.

Eliminate costs and inefficiencies: Using an enterprise
system to standardize your business processes can
dramatically improve your company’s bottom line. Better
resource management results in more inventory turns.
Management of your vendor relationships reduces costs
for purchased items. More efficient scheduling on the
shop floor reduces downtime and overtime. Improved
customer service leads to repeat business.
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Expand your knowledge of key business data : An
ERP system integrates all business management functions,
eliminating contradictory information from disparate
systems. Reports, graphs and charts on key business data
can be automatically generated to provide a higher level of
business performance visibility, with the drill-down
capability into details behind the data that you’ve always
dreamed of.

Extend your business using the Internet:Taking your
business onto the Internet can give your company a
competitive edge. Web-enabled technology allows you to
access information, sell product, run business processes,
and communicate with your customers and partners at any
time and from anywhere in the world.

Help reduce operating costs: ERP software attempts to
integrate business processes across departments onto a
single enterprise-wide information system. The major
benefits of ERP are improved coordination across
functinal departments and increased efficiencies of doing
business. The immediate benefit from implementing ERP
systems we can expect is reduced operating costs, such as
lower inventory control cost, lower production costs,
lower marketing costs and lower help desk support costs.

Facilitate Day-to-Day Management: ERP programs
are being developed and updated all the time. With so
many different types on the market, companies should
make sure they do due diligence and try out different
packages before choosing one to use. Some of the
programs even offer mobile capabilities so that you can
always have a finger on the pulse of your business
activities from your pda. With real time capabilities and
the ability to be able to see what is going on with your
company as it happens, ERP systems are handy when you
deal with high volume. With an ERP system, your
company will never have inventory shortages or wasted
time spent transferring files. You can test out an ERP
system before buying it and see how it will work with
your business.

Support Strategic Planning: Strategic Planning is "a
deliberate set of steps that assess needs and resources;
define a target audience and a set of goals and objectives;
plan and design coordinated strategies with evidence of
success; logically connect these strategies to needs, assets,
and desired outcomes; and measure and evaluate the
process and outcomes." Part of ERP software systems is
designed to support resource planning portion of strategic
planning. In reality, resource planning has been the
weakest link in ERP practice due to the complexity of
strategic planning and lack of adequate integration with
Decision Support Systems (DSS).
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Abstract - The Internet as a locomotive of the modern
economy directly affects the work and operations of
financial institutions. Thanks to the revolution of
information and telecommunication technologies from the
early nineties up until now, Web technologies as tools enable
better implementation of the Customer Relationship
Management (CRM) concept as a business strategy and they
improve communication with customers aimed at collecting
information about customers to increase their satisfaction
and loyalty, making the relationship with them better,
longer and more profitable.

The scope and purpose of this paper is the development of
Electronic Customer Relationship Management (e-CRM) of
banks based on the classical concept of CRM in banking
operations, which are viewed through the prism of the key
generators that affect the development of the concept. To be
more exact, the research effort of this paper is focused on
defining the architecture of CRM concept in general, the
development from CRM to e-CRM, the analysis of
conditions for the application of e-CRM, the benefits that
are realized by applying this concept and implementation
stages of e- CRM.

The results confirm the positive impact of two factors,
experience with computers and web technologies, which
affect the implementation of e-CRM concept as a strategy in
banking. In addition, the results confirm the role of digital
points of contact and engagement of clients as a condition of
e-CRM concept.

. INTRODUCTION

The main goal of any company’s marketing activities
is satisfaction of its end consumers’ and business clients’
needs. Whether it is a traditional business or e-business,
companies should always take into account this fact. This
distinctive feature of marketing is especially prominent in
modern day business environment, where one of the basic
parameters of successful business is the quality of the
relationship with clients, whether they are buyers,
suppliers or other participants in business procedures.
Companies have to know the needs of their customers,
their habits, desires, in order to increase their loyalty in
dynamic market competition. There are various studies
about the need to create customer loyalty and to retain
existing customers, and almost all of them refer to the fact
that it is necessary to spend much more time, effort and
money to acquire a new customer than it is necessary to
retain relationship with the existing one. The convergence
of computer and telecommunication technologies
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improves the development of electronic networks and web
sites. These web technologies help overcome many
traditional problems connected with marketing services
especially when the banks are concerned. Many authors
examine websites in the context of integrated marketing
that allows a greater understanding of the web as a
commercial medium. In their research they (1) suggest
that the advertising, sales and customer services over the
web are main activities of e-commerce directed at
consumers. In their research, they also (2) identified five
points where companies can use the web as: market
awareness, customer support, sales, advertising and
electronic information service. There was also one more
model of analysis and classification of e-business
strategies proposed, (3) the one from a seller’s perspective
.The model describes four virtual business spaces: virtual
information space, virtual communication space, virtual
distribution space and virtual transaction space. | was also
suggested (4) that the success of e-commerce will depend
on site design, its modeling as an e-customer relationship
management. CRM (Customer Relationship Management-
CRM) is a business and communication strategy aimed at
gathering information used to increase customers’
satisfaction and loyalty, making the relationship with them
better, longer and more profitable.

The knowledge of strategic marketing and internet
technology is necessary for its successful implementation
and the ultimate goal is to identify opportunities for
establishing profitable relationships with clients, to form
relationships and maintain profitable relationship with
customers. As the banking industry and related markets
inevitably come to the stage of maturity, clients have
wider choice and are less loyal to one and the same
bank. In order to avoid a price war, banks are left with
only one option and that is to improve the level of their
services, personalize them, so that the cost of switching to
another bank would be unprofitable. CRM represents a
key lever in the process of reorientation of the bank from
organization -centric into customer-centric, and in that
process, the most important part is the organization and
analysis of the data and information through the Data
Warehouse (Data Warehousing - DW), Data Mining (Data
Mining - DM), Online Analytical Processing (On - Line
Analytic  Processing - OLAP) and Clickstream
Analysis. The above mentioned methods are the main
development directions of business intelligence. These
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methods in interaction with appropriate internet marketing
strategies and some other web technologies lead to
constant improvements of bank websites through which it
is possible to electronically manage client relationship.

A. Research objectives

The scope and purpose of this paper is the
development of electronic customer relationship
management (e-CRM) of banks based on the classical
concept of CRM. Many authors suggest that the attitudes
and motivations of consumers are the key factors which
influence the acceptance of new technologies based on
internet as a global service. Therefore, the objectives of
this study focus on the research of:

DATA AND VARIABLES

e Engagement of clients as the basic precondition of

e-CRM concept using web technology;

The impact of demographic, psychographic and
behavioral characteristics which affect the
adaptation of e-business in the spirit of
implementing e-CRM concept;

The methodology and research approach are based on
qualitative and quantitative research. Qualitative research
was conducted by surveying 128 people in four cities in
Bosnia and Herzegovina from November 2009 to March
2011. The respondents were asked to answer the questions
about the use of electronic banking. The questions in the
survey are based on the use, attitudes and adaptation of
citizens to e-banking and mobile banking as part of e-
business activities which develop through the web and
digital points of contact with customers through which e-
CRM can develop. The comparison of attitudes of users
and non-users of electronic and mobile banking relying on
factors such as technology, safety, convenience,
experience with online transactions, the possession of
credit and debit cards are the digital points of contact with
customers, and through them it is possible to implement
the complete architecture of CRM and e-CRM concept.
Guided by the architecture of customer relationship
management Fig.1. main points for the development of e-
CRM were analyzed through the following questions:

e  Convenience of electronic banking;
o Simplicity of use of internet transactions;
e  Access to the website of the bank;
Location of internet access;

The security of internet transactions;
The use of debit / credit card;
Experience with computers;
Experience on the world wide web;
Personal banking experience;

Influence of reference groups
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Figure.1. The architecture of customer relationship management

Source: Author’s interpretation

The responses in the survey were evaluated by five
points of Likert scale from Fully agree to Totally
disagree. Data were collected by statistical random
sampling technique and by analyzing the degree of
interdependence of one and several factors - regression
and correlation, t-test, wusing statistical software
STATISTICAT.

The proportion of male and female subjects was
approximately the same in this poll, with 53% male and
47% female respondents. Most responses were collected
in the age group of 25-34 (participation in the survey,
57%) with secondary education (as employees 65%), age
group 35-44 (participation in the survey, 20%) higher
education (managers and senior managers 94%). The
survey shows that a high rate of younger population has
shown willingness to use the electronic banking services
in comparison to older population who answered the same
questions. One third of respondents are users of electronic
banking (33%) of which 71% are male and belong to the
age group of 25-34 years (71%). Factors and the current
attitudes that affect the use of electronic banking as part of
e-business are emphasized according to the basic issues
that constitute the survey.

Education. The results have shown that education as a
category does not significantly affect the use of electronic
banking and the attitude on electronic commerce.

Consciousness. The Results of the survey pointed out
confirmed differences between users and non-users of
electronic banking in terms of their level of awareness
about this banking service. The results have shown that
people who do not use electronic banking, are not aware
of what this service can provide. So, one third of
respondents were aware of the benefits of electronic
banking, while two thirds were not aware of the benefits
that electronic banking can offer.

Owning credit / debit cards. The results have also
shown and proven the difference between users and non
users of electronic banking in terms of possession and use
of debit / credit cards. Debit / credit cars are elements
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which lead to use of more advanced electronic services
such as Internet banking and Mobile banking.

Views of users and non-users of electronic
banking. The views of users and non-users of electronic
banking were compared on the basis of attributes that
were identified in the literature as convenience, simplicity
of use, service access from any place and at any time,
trust, security and hacker attacks. Judging from the t-test,
there were no significant differences, except in the
categories of confidence and security. These factors have
confirmed a significant difference between users and non-
users of online banking.

Security. Hackers and fraud were a major obstacle in
using electronic banking and online banking products.

Previous experience with web technologies and
personal banking. Literature suggests that the previous
experience with computers and new technologies
preceded the positive banking experience which led to
adaptation of online and mobile banking. The results have
confirmed two factors, experience with computers and
web technologies. T-test has showed and confirmed the
differences between online banking users and non-users in
terms of results that were based on previous experience
with computers and web technologies.

The influence of reference groups. Respondents in one
part of the survey were asked to evaluate the degree of the
importance of reference groups, with five-points of Likert
scale. The results showed that the reference groups did not
have a major impact on the adaptation and use of online
banking products as e-banking segments.

Ill.  RELATIONSHIP OF CRM CONCEPT WITH OTHER

MARKETING APPROACHES

A. Marketing and CRM concept

Building a long term relationship with customers is
essential for sustainability of any business and the same is
true for online business. During the last decades, the direct
marketing, relationship marketing, one to one marketing
and database marketing were combined to create a
powerful new marketing paradigm. This paradigm is often
called customer relationship management - Customer
Relationship Management (CRM). Direct marketing
provides marketing tactics for the delivery of marketing
communications and sometimes the product itself to
individual consumers. Relationship marketing theory is
the concept about market sharing on the level of the
individual. One to one marketing is a unique dialogue
between companies and individual customers or customer
groups with similar needs. Approach known as one to one
marketing, in theory, is regarded as management on
individual basis. But due to the cost of management
relations at the individual level, many companies will
apply CRM using approaches that automate services,
develop relationships with specific clients or groups rather
than with individuals. Today, adapted messages can be
sent via e-mail, recommendations and promotions through
the website. Delivering relevant messages includes
companies in the development of long-term relationship
with each client in order to understand better the
customers' needs and then provide services that meet these
individual needs. The interactive nature of the internet,
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together with e-mail communication provides an ideal
environment in which relationships with clients can be
developed.

Customer relationship

management
Direct Relationship Database One on One
Marketing Marketing Marketing Marketing

Figure 2 Relations between CRM and other approaches of
marketing relationships.

Source: Dave Chaffey, Fiona Ellis-Chadwick, Richard Johnston,
(2009), Internet Marketing, fourth edition Prentice Hall, pp. 330.

Marketing database predicts technological solutions,
allowing access to the vast amount of data related to
customers that enhance the strategic and tactical
marketing opportunities. Databases provide the basis for
storing information about the relationship and provide
information for improvement of personalized services.
This online approach to CRM is often known as electronic
customer relationship management e-CRM. Customer
relationship management (CRM) is an approach in
building and maintaining long-term business contacts with
clients.

IV. CHARATERISTICS, TECHNICAL INFRSTRUCTURE
AND APPLICATIONS OF E-CRM

A. Basic features of e-CRM

E-CRM is based on the use of digital communication
technologies to increase sales to existing customers and
encourage further use of online services. Electronic
customer relationship management involves plans on how
digital technology and digital data can support the
management of customer relationship management. Some
authors argue that those engaged in e-commerce should
follow this concept as the basis of their work because it
provides adequate benefits. From the perspective of banks,
benefits of e-CRM are reflected in, at least, three aspects,
and those are:

e achieving greater cost efficiency,

e achieving wide customization of marketing

messages

improving and increasing the depth and wideness
of relations with clients.

Achieving cost-effectiveness is evident in accessing
client’s address. Traditionally, targeting customers
through the mail is often based on the mailing list which is
prepared in accordance with the appropriate criteria, but
that means that all clients are contacted in the target
market. For example, companies that want to acquire new
customers can use zip codes to target the area with the
appropriate demographic structure, but population can
vary within one postal district. The result of such targeting
can be poor response rate, perhaps even lower than
1%. Internet has the advantage that the contact list can be
created on its own through bank website visits where
customers express interest in the products and
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services. During the process, customers can register and
leave their name and address. The website visit and
content search indicate target customers. Thus, the
concept of gaining new clients and establishing
relationships is essentially different from the traditional
concept of CRM because it involves attracting customers
to the web sites, where the bank offers registration and it
continues to maintain relationships with those clients.

Mass customization of marketing messages is
achieved through technology that allows you to send
customized e-mails at a much lower cost than direct mail
and personalization, customization of web pages can be
done to meet customers’ requirements.

Improving and increasing the depth and wideness of
relations with clients is based on additional information
supplied when needed. For example, through their
websites, banks may provide more information on
financial trends in future periods, on investments both
local and global. The nature of the relationship with
clients may be changed through frequency of contact.

It is important to emphasize that e-CRM can not be
separated from the traditional CRM, the two need to be
seamlessly integrated. The CRM and e-CRM are not just
about the technology and database, it is not just a process
or a way to order some parts, they require a complete
analysis of the client's culture throughout his life. Based
on the variables which were examined in this study, we
have come to conclude that three basic types of customer
data should be considered and those are:

o Information on personal profile. This data include
contact details and characteristics for profiling
customers, such as age and gender (B2C),
industry sector and individual roles in the

purchase (B2B).

Details of transactions. These data represent a
record of each purchase-transaction, including
purchases of specific products, quantity, category,
location, date, time and channel where it was
purchased.

Data about communications. These data represent
a record of customers who were targeted by the

campaign.
B. Technical infrastructure and applications e-CRM
For e-CRM architecture, electronic technical
infrastructure  integrates requirements for customer

relationship management through the use of bank website,
quality management of e-mail lists, data mining, quality
control and management of online customer service
experience.

Using the site increases the number of bank clients and
manages relationships with clients through the conversion
from offline to online customers. Quality Management of
e-mail list refers to the coverage of e-mail address and the
integration of customer profile information from other
databases, which allows targeting. Data Mining improves
targeting and customizes the online services which are
intended for the customers. Quality Management of
Online Services Clients who make a certain transaction
for the first time, should have a good experience in order
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to repeat it. Managing multi-channeled customer
experience involves the use of different media as part of
the transaction process in certain points of customer’s life
cycle. Basic e-CRM applications in banking are based on:
sales force automatization (application of tools for
organizing and recording site visits by clients),
management of customer service (the representative in the
contact center responds to customer requests based on
internet accessed information data base, products and
services, interests and previous queries), campaign
management (management of advertising, direct mail, e-
mail and other campaigns) Fig.1. Taking into account the
record of site visits to banks by their customers, track of
all transactions via electronic cards, result in one more key
element of e-CRM concept, and that is customer
engagement. Taking into account the rapid increase in
fragmentation of online media, customer engagement in
the implementation of online services or transactions is
one of the leading elements in the implementation of e-
CRM concept. To engage customers in an online context,
it would be wrong to limit the understanding of
engagement in the context of how much one spends time
on the internet or turns into some other activity. An
engagement represents a repeated customer interaction
that fosters emotional, psychological or physical
investment of a client in the product or the service. Client
engagement has three parts that can be measured in online
and offline form, such as participation, interaction and
influence.

Participation is reflected in the visit to a particular
website, time spent on the website, number of web pages
visited etc. In our study participation as the first phase of
client engagement is mirrored through the contact points
with customers achieved on the basis of previous
experience with web technologies, personal banking and
attitudes of banking customers.

The interaction is formed by commenting on blogs, the
frequency of reviews written on the website about a
product or a service, comments about the service based on
previous experience. In our study, the interaction has been
confirmed as the second phase of the customer
engagement through the use of web technology for online
transactions.

The influence relates to measures which provide
recommendations, content forwarded to friends, etc. In
this study, the influence of reference groups is the third
address, which is used to enhance customer engagement.

Permission marketing is a concept that supports e-
CRM throughout customer’s life cycle and as such,
represents an application of e-CRM.

Permission marketing is a concept of marketing in
which customers agree to be involved in the marketing
activities of the bank, wusually as a result of
incentive. Consumers are usually bombarded with an
average of 500 marketing messages per day, with
occurrence of the internet and digital TV systems, this
number has grown to over 3000 per day. From the point of
marketing organization, this leads to dilution of
effectiveness of messages which are sent by the
company. Therefore customers pay less attention to the
supply of companies, they lose patience and expect a
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reward for their attention, time and information. In
practical situations, we imagine that users / potential
customers want to connect to the company via internet
technology and to agree to accept further communication
with the company, this approach is called an opt-
in. Access to opt-in is a legal requirement in many
countries. When customers / potential customers do not
want to share information with companies and do not want
to be part of the marketing activities of the company, such
an approach is known as an opt-out. Selection of an opt-in
communication is based on the client, because:

o the client selects content (news, information about
products and services, events, etc.)

o the client determines the intensity of information
received (daily, weekly, monthly, quarterly,
annually),

e the client determines the channel through which to
receive information (e-mail, direct mail,
telephone, SMS),

e the client sets the text format (HTML or plain
text).

V. CONCLUSION

E-business offers much more possibilities than the
traditional business, as well as opportunities to create
relationships with customers using the concept of CRM. It
is true that this concept has its own uniqueness reflected in
certain  prejudices and a certain amount of
uncertainty. The paper presented an example of just one
segment of the customer relationship to CRM concept in
the field of electronic banking which is also the most
fertile ground for the development of e-business. The
current electronic market in B&H is relatively small. The
research shows that even in urban population use of e-
banking is 33%. The findings from the survey show that
the awareness of end consumers and business consumers
in B&H about e-commerce is extremely small, viewed
through the prism of financial industry. The finding also
shows big difference in development of electronic
commerce between B&H and EU. Consumers regard the
use of e-business as risky, they fear hackers in particular,
and frauds. There are also the questions of trust, use of
plastic cards, awareness, experience with computers and
experience with web technologies. In line with these
findings, e-business in B&H must be developed in the
spirit of applying standard and electronic CRM. The use
of customer relationship management - CRM model using
web technologies represents a  fundamental
advantage. CRM and e-CRM integration in the
architecture of long-term business strategies of the
company should give visible results in low costs, repeated
transactions, the transition from offline to online visitors
and becoming loyal customers of the company's online
products or services. A key activity for the
implementation of CRM model is to enhance client
engagement through points of contact, both offline and
online. Banks can influence the awareness about products
and services and other elements that will improve
retention of clients which is one of the main bases of
efficient business.

In the future, the concept of CRM will be much
broader and more comprehensive in order to keep pace
with increasingly sophisticated clients, and clients who are
willing to participate in creation of final products and
services. This concept will be extended to manage
relationships with consumer communities, suppliers, state,
business partners and other organizations. Banks will have
to consider options and strategies that will sustain in the
market and be competitive at the same time, to achieve
satisfaction of all parties in the relationship.
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Abstract - Forex market (Foreign Exchange Market or FX)
is the on-line market with a set of operations related to the
purchase of one foreign currency for another. On the
currency market pricing has a global character, as investors
from around the world at the same time enter into on-line
contracts primarily through brokerage platforms. Forex,
unlike conventional stock market, has no particular
limitations, so the trading of the currencies takes place on-
line, literally in all places and at all times. Technical analysis
(T.A.) is a form of market analysis of securities based on the
study of price and trading volume in the past, with the aim
of formulating a view on future developments. Using
appropriate methods, the aim of technical analysis is to
identify pricing trends in the stock market, futures or
currencies.

The aim of this study was to analyze the real example,
through a case study, and test the applicability of different
methods of TA. Also, the aim was to analyze the effects of
various methods measured through financial result — profit
in the process of trading.

L INTRODUCTION

Forex market (Foreign Exchange Market or FX) is an
online stock exchange, where supply and demand for
foreign currencies is met, i.e. where foreign currencies are
sold to participants [1]. Forex is characterized by a large
number of participants, a lot of different types of currency
trading and non stop working hours during working days.
Large number of participants and continuous operating
hours provide high liquidity of the market. Participants in
this market are large commercial banks, investment funds,
insurance and pension funds, individual investors. Due to
the size of individual transactions and high financial
requirements, until recently, the currency market was not
available to "small" investors, so the trade was made
between Dbanks, dealers, and occasionally large
speculators. Today, with the help of leverage, one can
enter into the large positions with a relatively small
amount of capital, so this market has become more liquid
than ever and available to large numbers of participants [1,
2]. The Forex market currencies are traded in pairs, each
pair consisting of two different foreign currencies. The
dollar is the most traded currency. Regardless of whether
buying or selling, the dollar participates in the 89% of all
transactions in the foreign exchange market. The euro is
the second most traded currency with 37%, while the yen
is in the third place with 20% [3, 4].
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There are different types of analysis of market trends [5,
6, 7]. In this paper, the technical analysis is applied to
Forex market data.

The aim of this study was to test the specific examples
of all methods of technical analysis, and the comparative
analysis in the real trading. Special emphasis in this paper
is placed on an active approach to Forex, in the long run,
and with no discontinuity. The effect of all types of the
results to individual decisions will be explained in detail
in the paper.

This paper is organized as follows: After introduction,
in second section is explained purpose of technical
analysis and shown five methods that we used the most in
our case study for the recognition and use of price
formation. In this section we analyzed the basic terms for
trading in the Forex market, such as time of trading, the
calculation of rates and types of orders. Third section
brings our journal of trading, where is demonstrated
difference between used methods and realized profit based
on it. We presented daily trading, in which the practical
knowledge of technical analysis is applied to trading in
Forex. We offered our opinion concerning electronic
trading on the stock markets and technical analysis in
general. The forth section is reserved for conclusion and
future research.

IL

Technical Analysis (TA) is a form of market analysis of
securities based on the study of price and trading volume
[7]. Using appropriate methods, the aim of technical
analysis is to identify pricing trends of the stocks, futures
or currencies [8]. TA analysis is a process based on the
past prices of stocks, futures and currencies, with the aim
of formulating a view on future developments. Technical
analysis is based on the assumption that all the
information from the previous period is relevant to the
behavior of the participants, and can be used in the
present and future. TA concludes that the future behavior
of market participants can be drawn from their behavior
in the past [9, 10].

Although there are many technical analysis tools used in
the Forex market, this paper describes those who are
considered "important" and are commonly used in TA. It
is very important that the analysis of the market is
reduced to a small number of important tools, because
their excessive number may offer misleading, giving a
large number of false signals. The aim of TA is to give a

TECHNICAL ANALYSIS
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clear picture of price movements in short time, avoiding
the use of complicated and complex methods based on
mathematics. The reason for this approach is that
financial markets are very dynamic, changes occur in
short periods of time, and speed decision-making is of
great importance.

Technical analysis is quite subjective and open to
different interpretations. Although the interpretation of
the charts is a standard, if two different technical analysts
are watching the same chart, they will often see different
shapes and draw different conclusions. They will, in their
own way, have a logical explanation for everything that is
happening, but they will make their conclusions in
different way [1, 6, 9].

The main disadvantage of technical analysis is that it is
often delayed, because while we analyze a trend there is a
possibility that its greater part has already passed, thus
changing the relation between risk and earnings. The
other thing is the reliability of indicators, which in
different range of currency pairs and different time
periods do not show the same results. What is the most
important is to track market trends with the use of
standard indicators. This is used by most retailers, and it
allows to predict in which direction the market is going
and to facilitate decision making [5, 7].

In this work, the following formations and methods were
used. Firstly, we used formations of trend changes and
formations of trend extension. Formations of trend
changes that were used are: Head and shoulders, Jump
start strategy, two-peak formation, double bottom, triple
peak and triple bottom, rounded top and rounded bottom.
The wused formations of trend extension were:
Symmetrical triangle, Ascending triangle, Descending
triangle, Flag formation, Pennant formation, Signal 1-2-3
formation. Than, the Gaps were analyzed. Afterwards, we
used Japanese candlesticks formations: Japanese
candlesticks, Long day, Short candle, Marubozzu,
Spinning Tops, Doji, Hammer and Hanging Man,
Engulfing formations, Harami, Morning Star, Evening
Star, Three White Soldiers [11, 12].

Fibonacci method was used, as well as Elliott wave
analysis. Indicators of future price movement that were
used in the study are: Moving Average, Exponential
Moving Average - EMA, Bollinger Bands, MACD,
Relative Strength Index (RSI), Parabolic SAR, The
Average Directional Index ADX and Stochastic Indicator
[11,12].

2.1. The most used TA methods

In our research we used more than ten different TA
methods, but the next five are the most used. These
methods are explained in short:

a) Head and Shoulders

Head and shoulders formation is very famous one. It can
be recognized by the following movements in the market:
"The primary trend" - it is very important to define the
primary trend in its growing. If this first trend is not
recognized, we should not expect the formation of the
contours of the head and shoulders. “Head and shoulder”
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formation in real trading of the currency pair EUR / USD
is shown in the Figure 1.

Neck line //U s
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Head and shoulders formation, shown in real trading EUR /
UsD

“Left Shoulder" - during the uptrend, the price reaches
the peak at one point and then begins to fall, forming a
left shoulder contours. However, the fall in prices during
this period does not jeopardize the primary trend.
"Head" — from the lowest point of "left shoulder" a sharp
rise begins, to the highest point where the performance of
the primary trend breaks: this is top "head". After
reaching the peak, the price suddenly drops breaking
through trend channel, to the lowest point, which is in the
bottom level of "shoulders". That point also represents
the starting point of the "right shoulder" and it can often
dramatically threaten the primary trend.

"Right Shoulder" - is another cost recovery, but its peak
is lower than the top of the "head," and most often can be
found at the top level of the “left shoulder."

"The neck line" - a line in the graph drawn by connecting
the two lowest points of the break between the shoulder
and the head. This line can have a positive or negative
slope, or it may be horizontal.
”Scope” — is a mandatory part of this outline. It can be
measured using indicators or one can only analyze the
amount of volume; ”Break of the neckline” - the "head
and shoulders" formation can not be considered complete,
up to the moment of completion of a declining trend
while the right shoulder does not break the neck line.
The support line transforms into the resistance line - and
that happens after the “break of the neckline".

“Price target” - after breaking support line ("neckline")
the planned price decline will be revealed by measuring
the distance between the "neckline" and top "head". This
distance is then subtracted from the "neckline" in order to
obtain the lowest expected price.

b) Pivot line
Pivot lines are used to identify important support and
resistance levels. Pivot line and its levels of support /
resistance are areas where the changes in the direction of
prices can happen. They are particularly useful for "short-
term” traders who wish to take advantage of small
changes in price. Pivot lines can be very useful, since
many currency pairs generally vary between these levels.
Pivot line is used by traders who trade in the range-
bound, as well as retailers who are waiting for breakout
of the market. When trading in a range, a trader uses
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pivot line to identify sharp trade points, and then places
an order for purchase near the line of support, as well as
an order for sale near the line of resistance.

Every day, the market has an opening price, closing,
highest price and lowest price for the day. These are the
basic information needed to calculate the pivot levels,
Figure 2. Since many traders follow pivot levels, the
market often reacts to them. This gives us the opportunity
for successful trading.

W il
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Figure 2. Trading with Pivot line

Advices for trading using the Pivot lines are as follows:

If the cost is at PP, expect a move to R1 or S1

If the price is at R1, expect movement to R2 or back
towards PP,

If the price is at S1, expect movement in S2 or back
towards PP,

If the price is at R2, expect movement on the R3 or
back towards R1,

o If the price is at S2, expect to move back to S3 or S1,
e If there is no significant impact of news on the
market, the price will usually move from PP to S1 or
R1,

If there is a significant impact on the market news,
prices will go through the R1 or S1, and will reach or
R2 or S2, and even R3 or S3,

R3 and S3 are a good indicator for the highest
achievement during the volatile days but can
occasionally be exceeded,

Pivot lines work well on the “sideways” markets
because prices will be most likely in the range
between the R1 and S1 line.

In addition to a strong trend, prices will fly through the
pivot line and will continue to move forward.

¢) Channel
Forex trading in a channel occurs when the price over
time oscillates between two parallel lines that are formed
around the trend, Figure 3.

Figure 3. The formation of channels and the movement of prices in the
channel.
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When the price touches the line of resistance (upper line
of the channel), it can be used to enter into the short
position, ie. selling. Otherwise, if the price touches the
support line one should enter into the long position, i.e.
purchase because we expect that the price will grow.

d) Gap
Gap is an empty space between two neighboring candles.
The upper gap occurs when the highest price in one
period (High) is lower than the lowest price in the next
period (Low), while the lower gap occurs when the
lowest price of the first period is higher than the highest
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Figure 4. The gap in real trading

It should be noted that one of the rules for trading
currencies is that each gap tends to close with a
probability of 80%. In Figure 4, examples are shown for
the upper and lower gap, and its complete “closing” in the
future, in two of the three cases, for the currency pair
EUR/ USD.

e) Fibonaci
Italian mathematician Fibonacci became famous when he
discovered a simple series of numbers that create
indicators for describing the natural proportions of the
Universe. These indicators derive from the following
sequence of numbers: 1, 2, 3, 5, 8, 13, 21, 34, 55,
89,144... Each number represents the sum of the two
preceding numbers: 1 +1=2,142=3,2+3=5,3+5=8
and so on. Properties that we observe in Fibonacci
numbers are as follows:
* If we divide any number from that row with the
following number, we will get the result of a number of
0.618. For example, if we divide 34 by 55, we get the
result 0.618.
« If we divide every second number, we will get the result
0.382. For example, if we divide 34 with 89 = 0.382.
These indicators are called the "golden mean".

Exactly these indicators are important when using
Fibonacci levels:

Fibonacci Retracement levels:
0.500, 0.618, 0.764

Fibonacci Extension Levels: 0, 0.382, 0.618,
1.000, 1.382, 1.618.

0.236, 0.382,

[ ]
[ ]
Fibonacci Retracement levels are used by traders as a

place where their position will be opened for trading.
Retracement Fibonacci levels act as support and
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resistance levels, depending on whether the main trend is
ing or decreasing, Figure 5.

Figure 5. Rejection rates from one of the Retracement levels
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Figure 6. Assessment of Extension level of reached price

Fibonacci Extension levels are used to define levels for
gaining a profit, or as a place where the trend is expected
to stop, Figure 6. Extension levels are equal in their
importance with Retracement levels, because if the trader
fails to close the position in time, it risks losing the gain
that came from a well-chosen Retracement levels.

III.

The practical application of knowledge of TA is shown in
the following Journal of Trading. The diary was made
between 1.11.2010. and 02.12.2010. and is mostly linked
to the currency pair EUR / USD. After initial growth,
which is a logical continuation of the upward trend in
October, a large depreciation of the euro followed against
the U.S. dollar (about 1200 pip) with a slight
consolidation of the market during the mid-month.
During trading it was observed that the price movement
often does not follow the given pattern. Price was often
stopped on the pip or two of taking profits or immediately
after the opening position and then changed direction,
making less profit or even a loss. Afterwards, the line is
strongly pushing its way to taking profits and went far
beyond the level that we set forth. Tables I-VI show data
from the above mentioned currency trading based on
different TA methods.

JOURNAL OF TRADING

TABLE L. TRADING WITH PIVOT LINES — PIVOT LEVELS, CHART:
5 MIN, TYPE: BUY LIMIT.
Opening S/L Closing
. 9.11.2010 . 9.11.2010
Time: 9:50 1,3890 | Time: 10:09
Price: 1,3900 T/P Price: | 1,3918
Volume: | 1lot 1,3918 | Profit: | 18 pips
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The trading platform used in on-line trading was
MetaTrader 4. The total number of orders was 38.
Currency pairs for trading were mostly EUR/USD, and
AUD/USD. In the following section, we will show some
of the trading orders, technical analysis applied to those
orders, and profit/loss statements, Tables I-VL.

TABLE II. TRADING WITH FIBONACCI LAVELS — CHART: 5 MIN,
TYPE: BUY.
Opening S/L Closing
. 9.11.2010 .| 9.11.2010
Time: 12:02 1,3947 | Time: 13:07
Price: 1,3961 T/P Price: 1,3947
Volume: | 1 lot 1,3973 | Profit: | 14 pips

The market experienced a sharp jump after which a
mild fall appeared, and then rise again. By using
Fibonacci levels we determined the price growth and its
stopping at 1.3976. As a profit point we put the level of
1.3973. Price has reached 1.3972 and came back,
activating the S / L, Table IL.

TABLE IIL TRADING WITH MACD — CHART: 5 MIN, TYPE: SELL.
Opening S/L Closing
. 4.11.2010 .| 411.2010
Time: 2318 1,4221 | Time: 0:02
Price: 1,4213 T/P Price: | 1,4221
Volume: | 1 lot 1,4207 | Loss: | 8 pips

We observed downward 1-2-3 formation, confirming
with the MACD and ADX indicator, where the sellers are
predominant. The price was, in a few moments, very close
to T/P line, but it was not touched. This was followed by a
sudden rise in the price by about 40 pips at 1.4250, which
led to the loss, Table III.

TABLE IV. TRADING WITH HEAD AND SHOULDERS — CHART: 15
MIN, TYPE: SELL.
Opening S/L Closing
. 24.11.2010 .| 2.12.2010
Time: 2241 1,4221 | Time: 14:59
Price: 0,9816 T/P Price: 0,9706
Volume: | 0,1 lot 0,9525 | Profit: | 110 pips

For trading was used the currency pair AUD / USD.
On hourly chart formations were observed head and
shoulders, while the 15minuts chart formed symmetrical
triangle. We have waited for the breakout of the triangle
on the bottom of the confirmation of a downward trend.
After breaking the bottom line, there is a strong trend of
continuation, and the S / L moved to 0.9706. In a period of
several days, price has reached a level of 0.9538 (only 13
pips from the T / P) and the price has then returned in a
different direction and at the level of the new S / L the
account was closed, Table IV.



International conference ICT for Small and Medium Enterprises, September 22, 2011.

TABLE V. TRADING WITH DOUBLE TOP FORMATION , CHART: 5
MIN, TYPE: SELL.
Opening S/L Closing
. 24.11.2010 .| 24.11.2010
Time: 16:25 1,3367 | Time: 16:50
Price: 1,3367 T/P Price: 1,3352
Volume: | 2x 0,5 lot 1,3335 | Profit: | 15+13 pips

Double top formation, the account was opened on the
size of one lot. At the level of 1.3352 half of the orders
were executed, and half have been left to possible
activation by T/P. Price has failed to achieve projected
value, so the account was closed at 1.3355, Table V.

TABLE VI. TRADING WITH MACD — CHART: 5 MIN, TYPE: BUY.
Opening S/L Closing
. 1.11.2010 .| 1.11.2010
Time: 1:49 1,3962 | Time: 1:49
Price: 1,3972 T/P Price: 1,3978
Volume: | 1 lot 1,3978 | Profit: | 6 pips

MACD line crossed the slow signal line, joining the
Long position. S / L set to the previous five-minute
minimum. T/ P below the R2 pivot line, Table VI.

The overall results are shown in Table VII-IX, and in
Figure 7. In Table VII, the data from the online trading on
Forex is shown; while in Table VIII the success rate is
shown. Taking the total number of 38 orders, maximum
loss and profit per unit of trading is shown in Table IX. Of
38 positions, the 32 completed as positive with a gain of
622 pips, the other 6 positions have brought a loss of 70
pips. Profit at the end of monthly trading was 552 pips.

TABLE VIIL THE TOTAL NUMBER OF TRADING OPERATIONS.

The total number of positive tradings: | 32 | 622 pips

The total number of negative tradings: | 6 70 pips

Sum: 38 | 552 pips

TABLE VIII.  SUCCESS RATE.

Position Type Number | Success rate

Long positions: | 14 71,42%

Short positions: | 24 91,66%

Total: 38 84,21%

TABLE IX. MAXIMUM LOSS AND PROFIT PER UNIT OF TRADING.

The maximum loss on a single trading: | -18 pips

The maximum gain on a single trading: | 110 pips

Average trading: 14,53 pips
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Figure 7. Journal of Trading; Blue line - number of pips per trading;
Red line - total number of pips.

In Figure 7, the course of trading is graphically
presented, with parallel changes in the number of earned /
lost pips, for summary and individual trading (number of
pips per trading and the total number of pips).

IV. CONLUSION

In this paper is presented implementation of the
several Technical analysis methods, based on real
environments. All trading was realized on Forex online
trading, during one month.

The journal of trading was made between 1.11.2010.
and 2.12.2010. and its mostly related to the currency pair
EUR / USD. After initial growth, which is a logical
continuation of the upward trend in October 2010, a
decline in the value of the euro against the U.S. dollar
happened (about 1200 pips) with a mild consolidation of
the market during the mid-month. During trading it was
observed that the price movement often takes place with
the specified pattern. Price sometimes stopped for a pip or
two of taking profit, or soon after the opening position,
and then changed direction, making less profit than
expected or even a loss, while others put a strong line
break to take profits and went far beyond the traced level.

In the opening of positions, the most attention was
given to recognize the formation and continuation of a
trend change formations, pivot lines, gaps, Fibonacci
levels and the use of standard indicators, and a choice
between market and entry orders. When closing the
position, depending on the situation, a combination of
Stop Loss and Take Profit orders is made, and in some
situations where an estimated price movements could
increase in the expected direction, we set Trailing Stop (of
the size in the most appropriate time). The profit at the
end of monthly trading of 552 pips shows that TA can be
very useful for making decisions on the Forex online
trading.

Our future work will be addressed to more intensive
research based on some new methods, and comparison
between different methods from the point of efficiency.
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Abstract - Small and medium enterprises (SMEs) have great
impact on economy of every country and small business
sector is one of the fastest growing sectors of the economy.
SMEs are becoming more dependent on information
technologies (IT) for their operations. IT is a form of
organizational resources that can be transformed into a
valuable, rare and not easily imitable asset. The asset then
makes the base of competitive advantage and high business
performance. Researches in IT implementation have
primarily focused on large corporations, but results of the
researches may not be fully applicable in small and medium
enterprises and there is a need to investigate specificity of IT
adoption and implementation in SMEs. Therefore, this
paper researches the most important issues and challenges
in adoption and implementation of information technologies
in small and medium enterprises. Also, the paper treats
problems of adoption, implementation and use of
groupware technology.

. INTRODUCTION

Small and medium enterprises (SMEs) make a great
part of economy in every country. For example, in the
United States, SMEs make 99.7 percent of all firms and
employ 60-80 percent of new employees annually, over
the last decade. Also, in the USA about 600,000 new
SMEs are established each year, although more than
500,000 existing SMEs are closed. The crucial question
for SMEs is how to survive in today turbulent
environment and competition. [1]

In comparison with large companies, SMEs have
limited resources and little influence on the market. Their
survival depends on their ability to take full potential of
the resources and adapt quickly to market changes. IT is a

driver of operational flexibility and competitive
advantage, and may help SMEs to be more flexible, to
survive and  succeed. Also, information and

communication technology (ICT) infrastructure is deemed
important in supporting operational, tactical and strategic
goals of enterprises.

However, many studies showing the positive effect of
IT resources engagement on enterprise performance have
been conducted in large US-based firms. Small number of
researches have been focused on use of information and
communication technologies in SMEs and the issues
related to IT adoption and implementation in SMEs. IS
(Information Systems) theories and practices developed
for large organizations may not be fully applicable in
small and medium enterprises. Challenges, opportunities,
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and management issues of IT implementation in SMEs are
uniqgue and deserve special attention of research
community.

Considering the need for new researches in that
specific field of IS, the paper has a focus on adoption and
implementation of IT in SMEs with brief view to
groupware technology. The paper is organized in five
sections. In the second section, prior researches on IT
implementation in SMEs are briefly presented. In the third
section, a model of IT adoption and implementation in
SMEs with factors influencing on the adoption and
implementation are described. In the fourth section, the
main issues in implementation and use of groupware
technology in SMEs are analyzed. The final section is
dedicated to concluding remarks.

Il.  PRIOR RESEARCHES ON I T IMPLEMENTATION IN

SMES — A BRIEF REVIEW

Information technologies can improve enterprise
business performance and competitive advantage. This is
particularly a fact if enterprises use IT on innovative way
to compete with their rivals. However, adoption and
application of the new technologies is a very complex and
difficult task. As we previously mentioned, a great
number of studies and researches is dedicated to IT
adoption and implementation in large enterprises, but
studies of IT implementation in small and medium
enterprises are very rare. In addition, small and medium
enterprises have specific attributes influencing process of
IT implementation that requires special attention and
investigation.

SMEs differ from large enterprises in many aspects.
For example, large firms have greater scope of operation
and compete in diverse markets, have a better ability to
allocate IS development costs on larger units of
production, and have internal 1S development technical
staff. All the aspects and attributes typically are not related
to SMEs.

On the other hand, SMEs have their own specific
attributes. For example, in small enterprises, decision
making is centralized in one or two persons, bureaucratic
procedures are minimal, standard operation procedures are
not well established, long-term planning is limited, and
there is greater dependence on external services for IS
operations. Therefore, the problems and opportunities in
SMEs considering IS implementation are unique and
require a special focus.
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Traditionally, SMEs have been the slowest in adopting
modern information technologies. Large enterprises make
high level of investment in hardware, software, hiring and
training IT professionals. SMEs usually lag behind large
firms considering adoption and implementation of
advanced IT products. However, the decreasing cost of
storage and processing hardware and the increasing
number of software applications designed for SMEs
eliminate barriers that prevent SMEs from adoption of
new IT. In recent years, SMEs invested a significant
amount of resources in IT implementation.

A recent survey [2] shows that IT environments of
SMEs are no longer based only on desktop PCs. Over
75% of SMEs have more than one server and the majority
of SMEs have distributed IT infrastructures. Also, the
literature on SMESs suggests that the enterprises can make
benefit from using IT. For example, IT enables SMEs to
manage better their customer bases, keep information
about customers in a more organized manner and also
share knowledge within the organization more efficiently.
Other benefits of IT that SMEs can achieve include: cost
reduction, improved profitability, better customer service,
enlarged market scope, and tighter interorganizational
relationships ~ with  trading  partners.  Information
communication has become an important factor of success
in the Internet age. Communication technologies such as
e-mail, the Web, interorganizational systems (I0S), and
electronic data interchange have dramatically changed
business processes.

A common theme in many studies about IT
implementation in SMEs is the importance of contextual
and organizational factors in achievement of business
success. The studies try to find answers to following
questions: What kinds of organizational, contextual, and
other factors influence IT success in SMEs? What makes
one enterprise more innovative compared with other
enterprises? For example, there is some evidence that the
organizational size is just one important factor in making a
firm innovate and adopt new IT. [3]

There are several investigations that explore the
factors influencing the adoption of communication
technologies in SMEs. One investigation [4] evaluates the
impact of six factors (perceived usefulness, cost,
compatibility, top management support, competitive
advantage, and size) on the adoption of communication
technologies. Data is collected from 207 firms and the
results of data analysis reveal that competitive advantage,
top management support, and size are important
determinants of adoption of communication technologies.

A study [5] of drivers of IT adoption in 188 small
retail businesses reveals that owner's perceived relative
advantage and firm's willingness to innovate have an
impact on potential IT adoption in SMEs. In another study
[6], authors investigated factors that affect IT success in
SMEs. Examination of 150 SMEs have showed that
respondent's awareness of IT and attitude toward IT are
critical factors in their use of new IT.

Mentioned research [3] analyses factors that determine
conditions for Electronic Data Interchange (EDI)
implementation. Research question in the research is:
Under what conditions SMEs are likely candidates for the
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information technology implementation? The four distinct
factors influencing on the conditions are: internal/external
business and technological environment, organizational
readiness and trading partner support, financial impact,
workflow productivity. Although the research is related to
the specific IT, the four factors are clearly robust and
could potentially be applicable to any information
technology implementation in the small firm context.

In next section, we try to define a comprehensive and
integral model of IT adoption and implementation in
SMEs. The model shows the four major domains or layers
with all important factors influencing IT adoption and
implementation.

IIl. A MODEL OF IT ADOPTION AND IMPLEMENTATION

IN SMEs

The four major domains or different layers influencing
adoption, design and use of information technology are:
individual domain, technology domain, organizational
domain and environmental domain [7]. The main goal of
information technology adoption and implementation in
an organization is to enable employees to complete
various work tasks. Primary elements in the domain are
the individuals and the tasks that need to be completed.
The technology domain at the next layer provides the tools
and information for the individuals in order to do their
work tasks. The information technology is implemented in
the specific organizational context. Thus, various
characteristics of the organization influence IT adoption
and implementation. The organizational context is deemed
a domain separate from individual domain. Organizations
are described as a collection of individuals working to
accomplish a business objective with a common set of
rules, procedures, and value systems. Collective vision
and belief regarding information systems of organization
may not be the same as that of the individuals within the
organization. Because of that, there is a need to
differentiate the organizational domain from the
individual  domain  influencing  adoption  and
implementation of IT. The final domain in IT adoption
and implementation model is external environment.
Organizations react to the environment by innovations in
data processing and analyzing in order to compete in the
marketplace. Model of IT adoption and implementation
with four domains and all factors influencing the adoption
and implementation in SMEs is shown on figure 1.

Individual Domain. It is difficult to describe clearly
the effect of individual characteristics on IT
implementation because the technology is implemented
across multiple individuals. Individual factors such as
demographics are useful in studying individual-level 1T
implementation. There are many various demographic
factors such as education, job tenure, cognitive style, and
IS expertise and experience that influence IT adoption and
implementation. Also many studies have researched user
involvement and user training as factors of IT
implementation success. Some studies considered these
factors as an individual variables while others considered
the factors at the organizational level. The context of the
study determines which approach (individual or
organizational) will be accepted [8].
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Individual domain
Inovativeness of CEO
IT knowledge of CEO

Technology domain
Compatibility of IT
Relative advantage of IT
Complexity of IT
Trialability
Observability

Cost of IT

IT adoption and
implementation in SMEs

A

Organizational domain
Size of arganization

Top management support
Product champions

IT knowledge of employees
Information intensity

Environmental domain
Environmental uncertainity
Competition intensity

Figure 1. Model of IT adoption and implementation in SMEs

In a small and medium organization, CEO (Chief
Executive Officer) is wusually the owner of the
organization and the main decision maker. Therefore,
characteristics of CEO are essential in decision making on
adoption and implementation of IT. Technological
innovations and changes depend not only on factors such
as business size or market forces, but also on the abilities
and preferences of CEO. CEO can belong to two groups
of managers: adaptors and innovators. Adaptor searches
for solutions that have been already tried and understood,
while innovator seeks solutions that have not been tried
and that are risky. CEO willingness to innovate in IT
domain impacts on the other members of organization to
adopt easily new technological innovation (for example,
new software application, new hardware device, new
procedure in data processing etc.)

Second characteristic of SME’s CEO influencing IT
adoption is his or her technical knowledge. The lack of
necessary skills and technical knowledge can be a serious
obstacle to IT adoption and implementation. Overcoming
of the obstacles will lead to greater likelihood of the
innovation adoption. CEOs in SMEs often lack basic
knowledge of IT and consequently they are not aware of
IT potentials. Education of these CEOs about the benefits
of IT will lead to greater readiness for IT adoption.

Technology Domain. Innovation/technology
characteristics are very important factors influencing IT
adoption/diffusion in an organization. An individual forms
an opinion toward the innovation on basis of the
characteristics. The opinion leads to adoption or rejection
of innovation and, if the decision is to adopt, the
implementation of innovation will be done. The
perception of the potential adopter toward an IT is the
main determinant of the IT adoption.

Tornatzky and Klein [9] identified three variables that
are related to IT adoption: compatibility, complexity, and
relative advantage. Other studies [10] have also included
other variables such as cost, trialability, and observability
Compatibility is positively related to adoption of an
innovation. Compatibility is the degree to which an
innovation is consistent with the existing values, past
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experiences, and needs of the receivers. Compatibility has
organizational and technical aspect. Organizational
compatibility means that the innovation should be
compatible with the organization’s values and beliefs,
while technical compatibility is related to work practices
and system interfaces. If the IT is compatible with existing
work practices and existing software/hardware products,
the SME is more likely to adopt it. Complexity is the
degree to which an innovation is perceived as relatively
difficult to understand and use. Ease of use of computer
systems is positively related to adoption of innovation,
while the perceived complexity of the IT has negative
effect on decision to adopt the IT. Technology acceptance
model (TAM) is often used in studies of the impact of
ease of use (or complexity) and perceived usefulness (or
relative advantage) on IT adoption and usage. Relative
advantage is the degree to which an innovation is
perceived as better than previous solution. This factor
from technology domain is positively related to IT
adoption. The positive perceptions of the benefits of IT
make an incentive for a SME to adopt the innovation.
Trialability is the degree to which an innovation may be
experimented, while observability is the degree to which
the results of an innovation are visible to others. However,
trialability and observability are factors that are hard to
measure. Finally, the cost effectiveness of the innovation
is a significant variable in analyzing IT adoption and
implementation.

Organizational Domain. The impact of various
organizational factors on IS implementation is obvious
because most of information systems are implemented in
an organizational context. The organizational factors that
are important to study are: degree of top management
support, existence of a product champion, organizational
size, IT knowledge of employees, information intensity
and communication channels. We have already mentioned
user training and user involvement which can be
individual factors and organizational factors as well.

Top management support and commitment sends
strong signals within the organization, reduces or
eliminates political barriers in IT adoption and provides
resources for IT implementation. Product champions play
a critical role in propagation of the innovation to the
decision makers, developing an implementation plan,
facilitating resource allocation, and removing barriers to
implementation. Considering the impact of organizational
size on IT implementation there is a threshold level
beyond which size is not an important factor. Larger
organizations have more resources and technical expertise
to facilitate IT implementation. However, they have more
bureaucratic practices and resistance to change that
smaller organizations may not have. Small businesses
have scarce of resources because they operate in following
conditions: a highly competitive environment, financial
constraints, lack of professional expertise and high
pressure of external forces. These unique conditions cause
constraints on financial resources, a lack of internal
technical expertise and a short-range management
perspective. Consequently, SMEs face more obstacles to
adoption of IT than large organizations. Even among
SMEs, if an enterprise is larger, it is more able to hire
people with specialized skills, such as knowledge of IT. In
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addition, larger enterprises have more potential to use IT
than smaller enterprises, because of their larger scale of
operations

IT knowledge of employees in a SME has positive
effect on IT adoption and implementation, but SMEs
usually have lack of specialized IT knowledge and
technical skills. Problems with developing the necessary
skills and technical knowledge may cause that SMEs
postpone adoption of the innovation until they provide
sufficient internal expertise. Thus, if employees of SMEs
have IT knowledge and skills, the enterprises are more
willing to adopt IT. The degree to which information is
present in the product or service of enterprise reflects the
level of information intensity of that product or service.
Similarly, we can measure information intensity of
business processes by determination of degree to which
information is present in business processes of an
enterprise. SMEs in more information-intensive sectors
are more likely to adopt IT than those in less information-
intensive sectors. For example, financial organizations like
banks and insurance companies are more information-
intensive, because their main functions are related to
processing of financial information. Greater information
intensity can make CEO of a small enterprise to think of
IT as the main competitive weapon and that increases
probability of IT adoption. Finally, the use of various
communication channels to get information for adoption is
a significant factor that impacts on IT adoption/diffusion.

Environmental Domain. Environmental factors have
emphasized the use of IT to gain competitive advantage.
The growth of interorganisation information systems
(10S) extending organizational boundaries draw attention
on the impact of environmental factors on IT
implementation. Users of IS are not only internal staff
audience, but also organization’s customers, suppliers, and
other trading partners. Hence, many studies have
examined the impact of competitive advantage in
initiating the implementation of 10S, the role of
interorganizational dependence and power on adoption of
these systems. In most cases, the powerful trading partner
influences IT implementation. Researchers have also
examined the role of incentives and the transaction
climate between the trading partners in facilitating the
implementation of 10S [11].

Generally speaking, competition increases probability
of innovation adoption, because strong rivalry between
enterprises pushes the enterprises to be innovative. Intense
competition leads to environmental uncertainty and
increases need for innovation and rate of innovation
adoption. By adopting IT, enterprises will be able to
compete in three ways. First, IT can change industry
structure and thus changes the rules of competition.
Second, IT can give enterprises new ways to outperform
their rivals and thus creates competitive advantage.
Finally, enterprise can create new business from existing
IT operations. Small or medium enterprises in more
competitive environment have greater need to adopt and
use IT in gaining of competitive advantage. On the other
hand, a small enterprise in less competitive environment is
not pushed to be innovative.
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IV. [IMPLEMENTATION AND USE OF GROUPWARE IN

SMEs

Groupware technology supports group of users
working on common tasks, processes and projects.
Groupware has some specific attributes which make it
different from traditional IT. First, groupware technology
is not so expensive. There are low cost solutions and even
free technologies (e-mail, repositories, etc.). Second,
groupware technology is complementary and has a
supportive role because groupware adoption is parallel to
the normal work flows. These two attributes make
groupware affordable for SMEs. Third, groupware
technology is versatile, because implementation and use
of the technology depend on the meaning that users give
to it and its characteristics which they emphasize and use.

Groupware is collaborative technology that plays a
key role in knowledge management. Table 1 shows a
classification of groupware technologies that categorizes
the technologies in two types: systems supporting
information exchange (ECS - electronic communication
systems ) and systems that support group of users
constituting a team (teamwork systems). The aim of the
first category of systems is to make the relationship
between individuals or organizations easier. The aim of
the second category of systems is to integrate information
in work processes that have been previously defined. The
systems make automation of defined work flows [12].

TABLE I. CLASSIFICATION OF GROUPWARE
Category of Electronic Teamwork Systems
groupware Communications

Systems
Concept It allows the exchange of | Work is done through
information, documents the system
and opinions
Aim Relation Integration
Applications Email, discussion forums, | Workflow, project

repositories, yellow pages | management, shared
databases, group

decision systems

The main characteristic of ECSs is the versatility since
they affect the communication processes. In the process,
there are various levels of interest of users in sharing their
information or knowledge and the levels of exploitation of
the possibilities offered by these systems. The flexibility
of groupware (especially of ECS) means that the group
finally defines its use. For example, ECS can be used
exclusively in information exchange, but also can be used
to support group working in processes and joint decision-
making.

Potential benefits of groupware can be viewed through
the perceived usefulness and the relative advantage of the
technology. However, the so-called productivity paradox
of IT can be connected to groupware technology. The real
problem related to productivity paradox of groupware
technology is the lack of understanding of tacit knowledge
and its relationship with the technology. Investments in
traditional IT have limited consequences on
competitiveness, but investments in  knowledge
management technologies like groupware have great
impact on gaining competitive advantage. In addition, if
groupware supports management of tacit knowledge,
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enterprise can expect more benefits. Tacit knowledge
represents the most valuable resource for knowledge
management, especially in innovation processes.
However, if groupware is used in the coding of existing
knowledge in explicit forms and sharing this knowledge
through the whole organization, benefits are low. Tacit
knowledge is not easily formulated or modified into
explicit forms due to personal and contextual nature of the
knowledge. Process of modification and conversion of
tacit knowledge into an explicit form is known as
externalization. The communication of tacit knowledge
needs a shared system of meaning for its understanding
and application. Groupware should support the
communication in order to gain greater benefits and
competitiveness.

The benefits derived from groupware (particularly
Electronic Communication Systems) depend on its use.
Technology is socially built. Users give the different
meanings to it and emphasize its various characteristics
and uses. Therefore, organizational context that
encourages employees' participation and creativity must
be created. In the context, groupware is the ideal tool to
channel the potential of participants, allowing them to
share and develop their individual knowledge. Autonomy
is a significant dimension of learning and knowledge
exchange that facilitates learning among individuals or
groups of individuals. The employees' autonomy allows
employees to experiment with their knowledge thus
improving organizational knowledge assets.

Consequently, the organizational context influences
adoption and implementation of groupware technology.
The organizational variables that should be considered
are: CEQ's innovativeness, knowledge externalization and
employees' autonomy. However, the simple adoption of
groupware does not lead always to better business
performance. This is the case particularly in adoption of
Electronic Communication Systems, due to versatility of
the systems. The reason for that is in the fact that SMEs
often adopt low-cost and low sophisticated technologies
with no intention to change business processes and
practices. For example, they can adopt document
management systems which are just document warehouses
without associated search technologies.

V. CONLUSION

IT is a significant driver of every enterprise
effectiveness and competitiveness. However, there are
conflicting opinions about the role of IT on a SME
performance. Many owners of SMEs view IT as a cost, as
opposed to having the potential for enabling them to grow.
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In addition, adoption and implementation of IT in a SME
mainly depends on individual characteristics, technical
knowledge, and innovativeness of the SME owner which
often plays role of CEO. Except individual domain,
technological, organizational and environmental domains
impact adoption and implementation of IT in SMEs.
Considering groupware, we can conclude that the
technology is affordable for SMEs, but certain adoption
and implementation guidelines are needed. Groupware
should allow the exchange and creation of tacit knowledge
in any environment featured by innovation and autonomy.
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Abstract - We are currently witnesses to a rapid
development of "information society" and intensive
implementation of highly sophisticated information
technologies in many areas of people life and work. Because
of the fact that the service sector in recent years
experiencing expansive growth, information technologies
can provide a huge contribution to the maintenance of this
trend in the future as well as to adapting the services to the
needs and desires of modern users. Small and medium
enterprises are often present in a service sector and they
intensively induce his further development. If one service
enterprise wants to retain existing, attract potential and
encour age undecided consumers he must focus all his power
on the implementation of market research and planning the
future offer. The aim of this paper is to emphasize the
importance of taking the process of market research by
using a " desk" analysis of secondary datain order to reduce
the degree of exposure service enterprise to market risks.
The purpose of this paper-work is reflected in the
confirmation of the fact that the modern information
technologies give support to accelerate the process of
gathering, processing and analyzing before mentioned data
that are easily accessible and available for immediate usage.
Through concrete examples of implementation of the
"desk" methods we will point to the significance of
information systems as sour ces of secondary data as well as
to their many advantages in analyzing the market
environment, improving service quality and constituting
individual offers of service enterprises.

l. INTRODUCTION

Intendve use of information technologies and their
congant improvement produce many pasitive effects and
led to mgjor changes in the ways of doing business. All
types of budgnesses bath large and small are using
information systems networks and internet techndogy to
condud more of their business electronicaly, achieving
new levels of efficiency and competitiveness[1]. Today, it
is hard to imagine tha many complex and demanding
busness activities are performed without suppat of
information systems. That is impossible in this moment.
However, conflicting opinions are till presented and tell
us about whether every business activity shoud be
automated and whether it really aways leads to postive
and high-quality results. Exactly mentioned question is
often asked when we talking about market research and
process of collecting necessary data for begin a new or
improve existing busness process. The importance of
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disposal relevant and credible daa is fully expressed
especialy when we talk about service companies whose
survival depends on undestanding the needs and desires
of current and patential customers, adequate design of
services, quality of service implementation process as well
as establishing and cherishing lasting relationships with
consumer. Does the service company in the process of
market research should rely on intensve use of
information techndogy or by direct contact with
consumers coming to the necessary information? That
guestion has individud character. The nature and size of
service companies will play a crucial role in finding the
right answer. Motivated by the intensive development of
the service sector in Serbia, the government implementing
various measures to encourage SME to become the
driving force of the service indugry and thus contribute to
accelerating economic development of Serbia. Currently
in our country, SME provides jobs for aimost 67% of
employed workers, contributes to approximately 60% of
the total gross value and about two-third of total turnover.
In further work we will through a concrete example
confirm the fact that small businesses can rely on the use
of information techndogy in carrying out the process of
market research for beginning busness activities as well
as in ther future busness. Propa use of Internet will
enable access to many useful daa tha will serve the
company for the implementation of high-quality market
andysis, seeing the current and future trends, identify the
characteristics of competitors and the needs and desires of
service consumers. The Internet is certainly a disruptive
techndogy that has eliminated geographica and location
bariers[2]. Particularly, we will point out the advantages
of small service companies which are realized by using
the Internet as a secondary source and which are primarily
manifested in reaching high-quality, easily accessible and
multi-usable data.

Il. THEADVANTAGESOFUSING SECONDARY

DATA SOURCESIN SERVICE COMPANIES

For a long time we are witnesses of an in intensve
development of the service sector and its enormous
contribution to gross domestic product of the world
economy. A multitude of diverse and individudized
consumer needs and a growing degree of specificity of
their requirements are additiond stimulants for the future
rapid development of the service indugry. The above-
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mentioned events can be easily detected in the service
market of our country where among participants appear
many SME that by condant striving for improvement of
ther services and providing target consumers contribute to
establishing sharper compditive relations. We have
previoudy mentioned the pasitive contributions of SME to
development of Serbian economy; however we can not
neglect the presence of specific development problems in
this area. Very slow payment of claims, difficult process
of obtaining necessary permits, inadequae tax policy;
various obstacles of an administrative nature are jus some
of the sources of discontent of numerous small
entrepreneurs. As the main obgacles for the devel opment
of the SME in the domestic market emerging a lack of
finandal resources, lack of knowledge, lack of market and
lack of adequate ingtitutiond infrastructure [3]. SME are
often meeting with the problem of finanda resources lack
at the beginning of their busness when it is necessary to
implement the process of researching the target market
and thusidentify the current position and future actions of
thar competitors as well as key characteristics of patential
service users. The solution of this problem is looming in
the use of secondary data sources primarily because of
ther cost-effectiveness, speed and ease of finding target
daa. Secondary sources refer to data that aready exist
somewhere and tha has been collected for another
purmpaose, regardless of the exploration we conduct in this
case [4] In the case of small service company that want to
appear on the target market and create appropriate offer of
services, mentioned daa sources provide qudity, cost
effective and reliable basis for the implementation of
market andysis. Mostly, these companies choose to use
external secondary sources and thereby come to a number
of data that are out of the scope of the research activity
holders. Access to the right daa a the right time is
paticularly important for current operations as well as to
increase the competitive advantage of companies because
of making possible to do something better or faster than
the competition [5]. A little service company his research
activity will begin by searching the Internet, collecting,
selecting and analyzing relevant daa which are adequate
for the nature of its service orientation and that will often
be sufficient and suitable basis for entry into the target
market and start business.

I1l.  MARKET RESEARCH BY USING “DESK”
METHOD FOR COLLECTING SECONDARY DATA

In order to reduce the uncertainty of future busness
and formulate high-quality, consumers adapted service
offer, small service company before starting her busness
activities inevitably carrying out targeted market research.
Each company operates in an environment that shaped by
the impact of general economics, demography, socia
values and lifestyles, government laws and regulations
techndogical factors and, in a narower sense, influences
of industrial and competitive area in which it dang a
busness[6]. In this sense, for small companies, first of al,
it is very difficult to enter and survive at the market in the
since they mug with theirs modest capabilities adapt to all
the aforementioned influences and in the same time they
must obey the required regulations. Due to the scarcity of
finandal resources mentioned companies are frequently
decide to carry out a market andysis by usng the ,, desk”
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method and secondary daa collected in this way are
mostly sufficient for the recognize a level of competition,
meet the key characteristics of potential consumers and
formulate the initial service offers. Applying this method,
small companies use pre-existing, easily accessible and
available data which are created for certain other purposes
but in the same time very useful for implementation of
each individual market analysis. Most massive and most
intensely used an externd secondary daa source is the
Internet. More than 500 million people working in
science, eduation, government and business use the
Interngt to exchange information or perform busness
transactions with other organizations around the globe [1].
The aforementioned trend is also present in Serbia and we
confirm the researches of the Statistical Office of the
Republic of Serbia which show ustha during 2010 about
97% of active SME owned computers and used them in its
usud budness. The most intensive use of computers is
recorded on the territory of Belgrade even 98.7%, then
98.3% in Vojvodinaand in Central Serbia 965% of these
companies. Especially important information relevant to
ow further analysis tells us that 96.8% of enterprises in
Serbiain 2010 were owned internet connection and that is
2.3% more than in the previous year. In further work we
will focus on the implementation of the market research
process in service sector with support of externd
secondary data sources since only knowledge of the
market and knowing your conaumers as well as your
competition creates the conditions for achieving results

(7.

IV. IMPLEMENTATION OF MARKET RESEARCH
PROCESSBY THE SERVICE COMPANY THAT
OPERATEIN THE SME SECTOR

One small service company makes a decision about
the selection of the target market by taking into
consideration the intensity and direction of the impact of
various factors. In current circumstances, owning your
building or lease it under favorable condtions are
powerful motives which lead the service company into a
choosing the budness location. Even though we accept
above mentioned as a correct first step, anyway it is
necessary to examine the judification of starting busness
on that location by research the market. We mentioned
that the scarce financial resources and high costs of
starting service activities are often a limiting factor for
small companies and as a very convenient way to research
the market imposes “desk” method of collecting and
andyzing secondary daa. The emergence of the Internet
as the most important resource which makes possible
collection of seconday information has contributed to
lowering the cost of market research in the markets of
developed economies as well in our market [8]. We will
andyze the market of the Central Bana and municipdity
Zrenjanin, which with nearly 130 thousands inhabitants,
favorable development chaacteristics and attractive
location is very chdlenging market for service companies.
We will take into condderation future entrepreneur who in
order to dtart its service activities of renting wedding
dresses carrying out the research of target market by using
secondary data that are available by the Internet. Market is
unpredictable and one of many purposes of looking at
your market is to uncover opportunities and threats that
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result in aterndive strategies and ultimately to
comparative advantage [9]. We will prove that in the case
of small companies it is completely enough to carry out
andyze of external secondary data without further andyze
of primary data and we also pant out the enormous
benefits of the Internet and its versatility in busness
purpeses.

Company looming a patentia possibilities of a
successful future busness as well as achieve competitive
advantage in the branch of renting wedding dresses
because interest in this kind of service intensively grow as
well needs, wishes and requirement of potentia
conumers are becoming more diverse. Also, to before
mention should be add that centuries-old tradition of the
Serbian people in organizing weddings and psychologcal
characteristics of people in this region directly affect the
emergence of the need for weddings dress. On the other
hand, moden lifestyles and often the insufficiency of
finandal resources have caused that buying of weeding
dress today become a short-term rental. To prodice want-
satisfying products and services, you mugt know wha
your cugomers wanted, where they can find what they
want, and how to communicate to them that you are able
to meet thar needs and solve ther problems [9]. By usng
~desk” method of collection and analysis secondary data
which are accessible through the web sites on Internet the
company exploring hers competition and patential service
users.

TABLEI. COMPETITORSON THE TARGET MARKET
Salon Salon Salon Salon
Basic , Tina“ . Sreca* » Vuletas Tanja“ , Bajolika“
information

Date of 19.06.2006 | 15.05.2007 01.05.2005 21.12.2007
starting a
business
Individual 60201269 60658188 56845933 60984085
number
Tax number 104451852 | 104964975 100648918 105334891
Number of
activity 1413 1413 7729 4778
profile

http:/pretraga.apr.gov.rs
We note tha the competition is nat so intense and a
small nhumber of participants are present, according to the
market proportion, al of that leads us to the conclusion
that potential possibilities for entry of new company at
target market are presented. Also, direct competitors are
providing these services relatively for short time so their
tradition and expeience can not be competitive
advantages for them. Since 2005 onward, there has been a
condant entry of companies in this market that might
tempt us to condude that the numbe of patentia
conaumers as well as the demand for analyzed services
was inaeased by the same intendty as company’s
entrances.

By the further analysis and application of ,desk”
method we will come to the large number of reliable daa
tha tell us about the characteristics of potential users of
renting wedding dresses and we will also can concludein
which direction their possible behaviors will go. Assess
the demographic, psychogaphic and other descriptive
agpects of your customers, including age, income level
and education [9]. Fundamentaly, it is necessary to
condder the age and sex structure of population on the
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target market as well as to make ther selection by age
periodsin which there are the biggest real possibilities for
the marriage as direct causes of the need for renting a
wedding dress.

TABLEII. THEESTIMATION OF THE POPULATION BY SEX
AND BELONGING TO DIFFERENT AGE GROUPSIN THE PERIOD
SINCE 2002 BY 2010 ON THE TARGET MARKET

Agegroup
20to24 25t029 30to34 35t039 40 to 44

Region
Central
Banat
Women 6035 5810 5923 5839 6602
Men 6744 6573 6783 6261 6808
Vojvodina
Women 65079 67398 67274 63399 66240
Men 69143 71879 71383 65327 65953

http://webrzsu.stat.gov.rs

Examination of consumer needs should be established
from the standpadnt of the character of needs as well as of
their sengtivity to external influences [10]. Since the
marriage occurs as a product of naurd ingincts we nate
that the presence of approximately equd nunber of male
and female population in critical age periods thereisareal
possibility that the need for analyzed service will appeared
and continue its upward trend in the future. It is clear tha
the potential direct consumers will be women but we can
not exclude from further consderation members of the
male population because they influence the probability of
appearing needs for mentioned service. We will
confirming before mentioned claims using data which
coming next and we also prove that exactly at the
presented age peiods the largest number of male and
female population getting married in our region.

TABLEIII. THE NUMBER OF MARRIAGES CONCLUDED IN
VOJVODINA IN 2010 ACCORDING TO THE AFFILIATION OF
BRIDE AND GROOM TO CERTAIN AGE GROUP

Agegroup VOJVODINA
Groom Bride
20t024 1197 2434
251029 3260 3241
30to0 34 2455 1585
35t039 924 560
40to 44 416 281

http://webrzsu.stat.gov.rs

The nunber of marriages conduded in the age periods
which precede of follow the presented is nat conddered a
relevant for this analysis because it is negligibly low. It is
expected tha key users of the service will be members of
the female populations aged 20 to 35 years because of the
largest intensty of marriage condusions in that age
period. Although we must not forget members of other
age groups even though it is obviousthat after mentioned
years there is a dgnificant reduction in the number of
concluded marriages. Further andysis we will focus on
the territory of the town Zrenjanin and the surrounding
municipalities from which we expect arrival of potentia
consumers because they can not settle the need for
andyzed servicesin ther own place of residence.
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TABLEIV.

THE NUMBER OF CONCLUDED MARRIAGES ON
THE TARGET MARKET AND SURROUNDING MUNICIPALITIES

TABLEV.

AVERAGE NET INCOME PER EMPLOY EE AND

WORKING INVOLVEMENT OF POPULATION ON THE TARGET

IN 2010 MARKET AND SURROUNDING MUNICIPALITIESIN 2010
Total number of Number of Average net income
Region concluded concluded Region per month Total number of
marriages marriages expressed at employees
on 1000 residents Serbian currency
Zrenjanin —town 572 4,59 Zrenjanin - town 34299 29095
Zitiste 67 3,78 Zitige 27744 2583
NovaCrnja 55 5,24 Nova Crnja 28186 1115
Novi Becej 100 4,09 Novi Becg 26586 3683
Secanj 57 4,10 Sedanj 26562 2260
Central Banat 851 4,45 Central Banat 32358 38734
Vojvodina 9387 4,80 Vojvodina 33392 472441

http://webrzsu.stat.gov.rs
We mention tha in previous years the number of
conduded marriages in this area does na fluctuated
significantly and because of gender and age compasition
of the population we expect that this trend will be
continued in the future. In proportion to the size of
municipdity and numbe of residents we note that in each
municipdity approximately equal number of marriages
was conduded and in this way we confirming thefact that
Centrd Banat is a very chdlengng market for the
andyzed company because about 9% of al marriages in
Vojvodina are conduded exactly in this area. Consdering
the before mentioned circumstances as well as the number
of entrepreneurs who provide the services of renting
wedding dress in the Zrenjanin we can assume that there
isareal possibility for expanding the market, entry of new
competitors and their successful future busness.

A very interesting fact that speaks about the growing
trend of the phenomenon which early is not happened so
frequently but otherwise can directly cause intensification
of analyzed services as well as to encourage the company
to enter the target market is the conclusion of the second,
third or any subseguent marriage. It is indisputable fact
that the largest numbers of conduded marriages are the
first in a row for both spouses but certainly for the
pumpaoses of our research we can not neglect the other
situaions tha happened especially in recent years. For
example, during the previous year 1667 marriages tha
were conduded were the second in therow for at least one
of the spouses and tha makes almost 18% of all
conduded marriages in Vojvodina In the same period,
brides as patential users of renting wedding dress service
have conduded even 1134 ,second’ and 136 , third* or
some subsequent marriage. When we compare these data
with thase of previous years we notice tha the conduding
of the second, third and some subsequent marriages
growing intensively and that in thefuture we can expect a
raise of the demand for service of renting wedding dress
because of this phenomenon.

The crudal factor that directly affects the possibility of
renting a wedding dress is the level of monthly income as
well as the working engagement of the intending spouses.
In amost 45% of al conduded marriages bath spouses
were actively performed their jobs and previoudy were
employed.
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http://webrzsu.stat.gov.rs
For more detailed consideration of the present
influential factor we need condderably more space
because many studies show tha for the purpose of
organizing wedding future spouses usng other sources of
funding in addition to regular income. In order to increase
the quality of market andysis as well as to additionally
confirm validity of formed condusons our future work
certainly can be expanded by taking into consideration the
other factors such as the price of renting wedding service,
cultural environment, attitudes and perceptions of people
who lived at the target market, seasonal character of this
service etc. butin that case we can move away from the
basic purpose of our paper-work.

V. CONCLUSION

Merits for the intensive development of the service
sector in Serbia certainly can be attributed to the SME
because they are his driving force. In thefuture period it is
expected that the state continues to inducing further
development of SME as well as to encouraging
compdition in order to improve qudity and
innovativeness of the process of giving services. Small
service company is often hesitant to make the decision on
starting own busness primarily because of the lack of
financial resources on the one hand and the existence of
the real need to research the target market on the other. An
efficient way for solution of this problem we find in usng
secondary data sources and applying ,,desk* method for
collecting and andyzing data during the implementation
of research process. SME in service sector of Serbia
intengvely exploit the many benefits which provide usage
of information technologies, they also possess computers
and use them in ther usud busness and have internet
connection. In the specific case of small service company
we have shown that the market research can be carried out
successfully by usng the Internet as one of the externd
secondary data sources. With this, perhgps the most
massive media now, we have access to a variety of useful,
relevant and usable daa and in the same time we satisfy
cost-effectiveness. The market andysis which is carried
out helped us in reaching knowledge about the current
situation in the target market, competition intensity, the
characteristics of patential service users, trends in the
movement of future demand and the basis for designing
the most appropriate service offer. We aso can naticed,
on the basis of the presented characteristics of the target
audience, the certain regularities as well as innovations in
their behavior and made conduson about the viability of
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start a budness and entry into the target market. Once
again it was proven tha information techndogy,
paticularly Internet, in addtion to affect performance of
usud, everyday activities of people it especidly exerts
influence on the change of current methods in doing
busness of economic subjects and entrepreneurs in the
direction of their faster, better, more efficient and
successful implementation.
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Abstract: Project solution of software tools presents an
interface between graphical and numerical representation
of data concerning navigation of trains in space and time. It
is possible to apply software tools for constructing and
creation of railway time-table in traditional technology, as
well as for dynamic variant of development of railway time-
table. Software tool of this type is indispensable for
simulation model of train management in cases of offset
from determinate time-table.

I. INTRODUCTION

Operational monitoring and management of trains in
move with a classical methodology based on continuous
telephone collecting data on the movement of trains (time
of arrival, departure time, deviations from the projected
schedule ...). These data are manually registered, and then
presented in graphical form on a printed chart in advance,
adapted to a particular part of railway (the actual chart of
train traffic).

Plotting the actual route of movement of trains is
carried out manually by different color pen with great
care and a lot of time. Certain time intervals (work
situations) are performed by cumulative and individual
processing of data on the movement and work of trains
(labor effect) for each Area of operational department.
This processed data is forwarded to the Central operating
department, where the data is processed and systematize
the level of the entire territory of joint stock company
"Serbian Railways".

All these activities are done manually and take so
much of the time for dispatchers. This has the
consequence that dispatchers are often not in a position to
do their primary job (train traffic management,
optimization of train transport, the optimization of
material use and human resources, operational
planning...)

We came to the idea ,with full participation and
suggestions of DIZS (Society of Engineers of
RAILWAY TRANSPORT) that this job should be
transferred to the informational system.
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1. GENERAL INFORMATION SYSTEM

FEATURES

Information subsystem is based on continuous and
uninterrupted data collection and processing (24 hours,
365 days a year) about the origin of the train, train
composition, movement of the train, graphical
representation train in movement (real - the dynamic
traffic chart of trains), the simulation of further
movement of trains (including logical controls that can
detect the conflict situation), change of the train status,
telegrams and dispatching orders relating to the relevant
train, the end of the train drive (train dissolution), as well
as insight into the archival data.

At any time system provides information on current
location and status of all trains on all parts of the track
covered by the informational system. The train formation
and creation of the route becomes visible to all official
locations that are on the driving course.

At each change of data on train movement correction
is performed on the full route of the train route, and

prediction of deviations from the planned timetable.
e  subsystem for real-time

data is collected at source and stored in local and
central tandem server with data replication

data are available at any time to authorized
administrative authorities (management
company), dispatch  centers  (operational
departments), the staff members who is directly
involved in regulation and execution of railway
transport, as well as users of railway services (in
the form adapted to their authorities and needs)

subsystem is directly linked to and coordinated
with other informational subsystems on the
railway (schedules, tracking of wagons ....) which
function as an integrated informational system for
monitoring and management of traffic.

Subsystem is directly connected to the Internet
application to track information about current location
and the delay of trains, wagons location, schedule and
WAP service via mobile phone for information about the
timetable and location of wagons.
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I1l. TECHNICAL — TECHNOLOGICAL TERMS

Informational system covers about 1,500 kilometers
of track (including a complete "Corridor X" and "Bar
line"). The informational subsystem includes the
following lines: Belgrade - Novi Sad Subotica
(01/03/06), Belgrade - Ruma - Sid (19/04/06), Belgrade -
Pozega - Vrbnica (12/07/06), Belgrade - M. Krishna -
Lapovo ( 12/07/06), Belgrade - Lion - Lapovo (12/07/06)
Pozega - Kraljevo - Lapovo (12/07/06), Nis - Lapovo
(01/10/06), Nis - Dimitrovgrad (01/10/06), Nis - Presevo
(01/10/06), Nis - Zajecar (01/10/06), Ruma - Sabac -
Brasina (2009) Belgrade - Pancevo - Vrsac (2009).
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For the purposes of the Informational System was
installed and configured the appropriate computer and
communication equipment (connected to a single intranet
joint stock company "Serbian Railways") at over 140
locations, of which: 55 in the offices of train dispatcher,
30 in Head of sections and Head of stations, 20 in
Dispatching centers (including Tele command centers:
Belgrade Marshalling, Pozega, Nis (the Department
Lapovo).

It has been trained over 500 users, who directly
participate in work or use the services of informational
system (TK dispatchers, senior dispatchers, train
dispatchers, the authorized station workers).
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COMPUTER AND COMMUNICATION EQUIPMENT

Specifications of equipment of INTRANET network of Serbian Railway

The level of communication nodes
Computer and communication equipment 1
1 2 Total
Database server 5 3 8
Intranet access server 1 1
Router to connect to a companion Intranet 1 3 2 29
nodes 5
Router to connect to the Internet il 1
Central switch 1 3 4
Firewall 1 1
Switch for the logal network 4 1 3 54
Q@ 210
Surveillance eﬂuipment and network 1 1
management '
Domain controllers 2 3 0 2 25
3. The level of communication nodes
Level Belgrade
1:
Levell Novi Sad, Nis, PoZega ili Kraljevo
a:
Level Subotica,Belgrade shunting, Belgrade centre, UZice, Lapovo, Lapovo shunting,
2: Zajecar, Bor lugagge engine , PoZarevac, Pancevo, Ruma and Zrenjanin
Servers in the hall Nemanjina 6 Local servers
No. | Location Purpose
1 Makis Domain Controller
2 Zdravka Celara Domain Controller
3 Novi Sad Domain Controller
4 Novi Sad SQL
5 Subotica Domain Controller
6 Subotica SQL
7 Ruma Domain Controller
8 Sid Domain Controller
9 Lapovo Domain Controller
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No. Purpose of server
1 Domain Controller

2 CISCO Management

3 Antivirus — slave server
4 ORACLE

5 File and print server

6 SQL

Blade servers

1 SQL 1

2 E-mail

3 DNS, mail relay

4 ORACLE 1
5 Proxy
6 External web, Cristal report
7 Antivirus — master server
8 SQL 2
9 ORACLE 2

10 Linux — internal mail

11 The primary domain controller
12 MQ

Dell server

1 | ORACLE, DELL

IBM Mainframe

1 DB2, application and file servers, ftp

3.2 APPLICATION SOFTWARE

3.2.1. Application software has entirely done
and the developed Project team for the IT
Department of Informational Systems and
Informational Technology JSC "'Serbian Railways"
in cooperation with experts from the Department of
the timetable and Operative Division of Department
for Transport jobs.

3.2.2 Application software has been done in
two layer client - server architecture, designed for On -
Line work to the central database,

10 | Ni§ Domain Controller
11 | Ni§ SQL

12 | Kraljevo Domain Controller
13 | Kraljevo File server

14 | Dimitrovgrad Domain Controller
15 | Prijepolje Domain Controller
16 | Pozega Domain Controller
17 Ristovac Domain Controller
18 | Zrenjanin Domain Controller
19 | Zajecéar Domain Controller
20 | Pozarevac Domain Controller
21 | Kikinda Domain Controller
22 | Vrsac Domain Controller
23 | Sombor Domain Controller
24 | Pantevo Domain Controller

3.2.3 Software package as the base uses
software tools for graphic interpretation of space-time
data on the movement of trains "ZELMET"

(Decisionof the Commission for findings and
technical improvements of Public Institution
"Serbian Railways™ No. 5442/04-59 from 20/07/04
was recognized as a Technical promotion)

3.2.4 The database has been created in SQL -
Server 2000, as part of an integrated database for
monitoring traffic joint stock company Serbian
Railway "Z IIS"

3.2.5 The user interface is organized into four
complex and functional units as it follows:

* Software package for Chargé trains

« Software package for Transportation Dispatcher
* Software package for TK - Dispatcher

* Software package designed for Management

Intranet network with the network of railway lines of joint stock company*'Serbian Railways"
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3. CONCLUSION

In the opinion of the expert team DISZ
(Society engineers of RAILWAY TRANSPORT)
, this information system is fully possible to apply
to smaller systems such as urban and suburban
railways, subway, operators (lessees of railways) in
cargo and passenger traffic.

The implementation of informational system
Z11S achieved the following effects:

* Modernization and humanization work of
operational service with the full support of
computer science and technology

» Monitoring the traffic of trains in real time

* Simulation of the traffic situation for a certain
period of time

* Avoiding and overcoming conflicting traffic
situations

* Minimize the deviation of the projected timetable
that arising from traffic reason

» Realistic and operational planning of train
working appliances and the operation of train and
train staff

» Making operational decisions based on real data

* Elimination of multiple recording and processing
of data relating to the same phenomenon

» The ability to access and exchange data with other
information systems within the joint stock company
"Serbian Railways", as well as with neighboring
railway administrations
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» Significant financial savings resulting from
reducing train delays and reduce the cost of
consumable materials (charts, forms, pencils ...)
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Abstract - In order to meet the needs and requirements of
final customers, market participants will work together,
setting up various co-operative partnerships. They invest all
their energy in the process of creating customer value to
their buyers. As the result, they establish supply chains,
through which synergy can be achieved. There are many
processes directed towards the planning, organization and
control of the smooth, continuous flow of products and
services from suppliers to end customers. Among them,
procurement, manufacturing and logistics activities take
very important role. All these processes have been
influenced by Information revolution, followed by the
development and implementation of Internet technology.
Internet technology is also available to end-customers,
which enables the firms to directly communicate with them
and to get the required information. By implementing these
systems companies can optimize their activities, in addition
to increase operational and cost efficiency. Also, it enables
better information connections between participants, which
improves the coordination of all processes in the chain. The
aim of this paper is to indicate the benefits and the
importance of the Internet and e-business in supply chain.

l. INTRODUCTION

Today, many companies establish special business
chains to achieve their common objectives. Manufactures,
distributors, transporters, retailers and other participants,
cooperate in order to satisfy the final customer, by
offering appropriate product, or service with acceptable
conditions. They form supply chains, through which they
try to create the best mix of responsiveness and efficiency
for the market being served. Their work and results
depend on many factors, among which technology has a
very important role. It enables process automation,
standardization, and simplification, therefore enhancing
process efficiency, organizational productivity, and
effectiveness.

Computer technology and modern communication
systems create a special environment for e-business. The
spread of e-business has allowed many companies to build
supply chains that have a competitive advantage in their
markets. These companies are much more capable to react
quickly to changes in market demand. Also, their business
efficiency, which is becoming a central fact in many
markets, is on a higher level.
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To develop these advantages, individual companies
and entire supply chains need to learn new behaviors and
they need to enable these new behaviors with the use of e-
business technology. Very important role in this process
belongs to Internet technology, that has became one of the
most cost effective mean of driving supply chain
integration. There are various forms of e-Business
applications, among which three categories have a special
place — e-Commerce, e-Procurement, and e-Collaboration.
e-Commerce helps a network of supply chain partners to
identify and respond quickly to changing customer
demand captured over the Internet. e-Procurement allows
companies to use the Internet for procuring direct or
indirect materials, as well as handling value-added
services like transportation, warehousing, customs
clearing, payment, quality validation, and documentation.
e- Collaboration facilitates coordination of various
decisions and activities beyond transactions among the
supply chain partners over the Internet. With a use of
these technologies, companies in their supply chains, not
only can achieve higher process efficiency, but also can
increase responsiveness, and therefore revenue-enhancing,
opportunities.

The term “supply chain management” arose in the late
1980s and came into widespread use in the 1990s. To that
time, words as “logistics” and “operations management”
were used instead. There are various definitions for
supply chain, that change with the industry vertical and
the context. Some of them are represented in the following
table.

THE CONCEPT OF SUPPLY CHAIN MANAGEMENT

A supply chain consists of all parties involved, directly
or indirectly, in fulfilling a customer request. It encompass
the companies and the business activities needed to
design, make, deliver, and use a product or service. The
supply chain not only includes the manufacturer and
suppliers, but also transporters, warehouses, retailers, and
customers themselves. They all participate in activities
from purchasing basic commodities to selling the final
product to the end-customer, and also in recycling the
used product. Material flows from a basic commodity
(such as a bauxite mine as a source of aluminium ore) to
the finished product (such as a can of cola) (Harrison A.,
Van Hoek R, 2008., p.6.).
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Table 1.: Definitions of supply chain

Definitions

Source

“A supply chain is a network of facilities and distribution
options that performs the functions of procurement of
materials, transformation of these materials into
intermediate and finished products, and the distribution of
these finished products to customers.”

Ganeshan and Harrison: “An Introduction
to Supply Chain Management”, Penn State University,
1995.

“A supply chain is the alignment of firms that bring
products
or services to market.”

Lambert, Stock, and Ellram: “Fundamentals of Logistics
Management “, McGraw-Hill, 1998.

“The systemic, strategic coordination of the traditional
business functions and the tactics across these business
functions within a particular company and across
businesses within the supply chain, for the purposes of
improving the long-term performance of the individual
companies and the supply chain as a whole.”

Mentzer, DeWitt, Deebler, Min, Nix,
Smith, and Zacharia: “Defining Supply Chain
Management ”, Journal of Business Logistics, 2001.

“Supply chain management is the coordination of
production, inventory, location, and transportation among
the participants in a supply chain to achieve the best mix
of responsiveness and efficiency for the market being
served.”

Hugos M.: “Essentials of Supply Chain Management”,
John Wiley & Sons, 2003.

“A supply chain encompasses all activities associated with
the flow and transformation of goods from the raw
material stage (extraction), through to the end user, as
well as the associated information flows.”

Chopra, S., Meindl, P.: “Supply chain management:
Strategy, Planning, and Operation ”, New Jersey:
Pearson Education, 2004.

“A supply chain is a networ of partners who collectively
convert basic commodity (upstream) into a finished
product (downstream) that is valued by end-customer, and
who manage returns at each stage.”

Harrison A., Van Hoek R.: “Logistics Management and
Strategy: Competing through the supply chain”, Prentice
Hall, 2008.

On this flow, there are two ends, the demand end and the
supply end. The demand end of the supply chain models
elements of the supply chain where the demand
originates. Examples of the demand end are stores, a
Web-storefront, or customers. This end can be also
called the downstream. The supply end of a supply chain

-

Supply End

Merchandise

represents the sources of supply, such as suppliers’
warehouses or a factory. These represent the supply chain
elements that provide supplies to address the demand
generated at the other end of the supply chain. This end is
called the upstream (Sehgal V. 2009.)

Downsiream .

Demand End

#————— |Ipsiream ———#

Figure 1.: Demand and Supply Ends of a Supply Chain (Sehgal V. 2009., p.7.)

Demand flows from downstream nodes to the
upstream nodes in a supply chain network, while the
supplies flow from the upstream nodes to the downstream
nodes. The core problem in almost every supply chain is
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to balance the balancing the demand and the supply end.
In order to solve his problem, companies in any supply
chain must make decisions individually and collectively
regarding their actions in five areas: ( Hugos M ., 2003.)
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production - this activity includes the creation of
master production schedules that take into account
plant capacities, workload balancing, quality
control, and equipment maintenance; it refers to
the capacity of a supply chain to make and store
products; the fundamental decision that managers
face when making production decisions is how to
resolve the trade-off between responsiveness and
efficiency, by managing capacity, the more excess
capacity that exists, the less efficient the operation
becomes.

inventory - the primary purpose of inventory is to
act as a buffer against uncertainty in the supply
chain; It enables a company to support its
customer service, logistic or manufacturing
activities in situations where purchase or
manufacture of the items is not able to satisfy
demand; lack of satisfaction could arise either
because the speed of purchasing or manufacturing
is too protracted, or because the appropriate
quantities cannot be provided without stocks;
inventory management is the the activity which
organizes the availability of items to the
customers;

location - it refers to the geographical sitting of
supply chain facilities and includes the decisions
related to which activities should be performed in
each facility; when making location decisions,
managers need to consider a range of factors that
relate to a given location including the cost of
facilities, the cost of labor, skills available in the
workforce, infrastructure conditions, taxes and
tariffs, and proximity to suppliers and customers;
once these decisions are made they determine the
possible paths available for product to flow
through for delivery to the final consumer.

transportation - material distribution is a core
supply chain function in most business operations;
in the manufacturing industry, it is the movement
of raw materials from the vendors’ warehouses to
factories, and of the finished goods from the
factories to the distribution warehouses; in retail,
such movements extend from vendors to the
retailer’s warehouses, and then to the stores.

information - timely and accurate information
holds the promise of better coordination and better
decision making; with good information, people
can make effective decisions about what to
produce and how much, about where to locate
inventory and how best to transport it.

The sum of these decisions will define the overall
supply chain value. The value a supply chain generates is
the difference between what the final product is worth to
the customer and the effort the supply chain expends in
filling the customers request (Chopra S, Meindl P., 2004.).
In order to maximize that value, all participants together
try to make improvements in both customer service levels
and the internal operating efficient. Customer service at its
most basic level means consistently high order fill rates,
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high on-time delivery rates, and a very low rate of
products returned by customers for whatever reason.
Internal efficiency for organizations in a supply chain
means that these organizations get an attractive rate of
return on their investments in inventory and other assets
and that they find ways to lower their operating and sales
expenses (Hugos M., 2003.). If they work and cooperate
together, they will achieve these goals much easier. So, it
is very important for companies to be aware and to
understand the roles that they play in their supply chains.

IIl.  SUPPLY CHAIN INTEGRATION OVER THE INTERNET

Supply chain management (SCM) shifts the unit of
analysis from a plant, a warehouse or a company to the
entire supply chain (Pardalos P., Hearn D., 2005.p8).
Since a supply chain typically spans over multiple
companies, SCM particularly highlights the importance of
cross-enterprise coordination — in the name of supply
chain integration using Internet. It incudes not only
companies that produce goods, but also their suppliers,
and their suppliers’ suppliers. Chain management means
relationship among partenrs and the processes that conect
them. The number of primary and secondary suppliers
could be large. Together, this extended multi-tier supply
chain (the chain of primary, secondary and tertiary
suppliers) contitutes a crucial aspect of the industrial
infrastructure of the economy (Laudon, Traver, 2010. p.
12-11). Supply chain management refers to wide variety
of actitvities combined with Internet technology that is
used to coordinate partners in procurement metod.

e-Business applications in supply chain management
for SME is divided in three classes — e-Commerce, e-
Procurement and e-Collaboration (Pardalos P., Hearn D.,
2005.p8). e-Commerce goes beyond the Business-to-
Consumer (B-to-C) interface to include the backend
processing of transactions in the supply chain as well.
Indeed, the Internet provides a natural setting to link
supply chain partners for delivering a product or service in
tight coordination. On the other hand, e-Procurement is
the set of Internet applications by which buyers and sellers
find each other and transact according to some pre-
specified protocols, and involves private or/and public
marketplaces. Since a typical manufacturing company
needs to procure thousands of products from hundreds of
suppliers, the Internet can help such a company manage
the complexity of the procurement process.

e-Collaboration is the use of the Internet among
business partners beyond transactions. Unlike e-
Commerce or e-Procurement, whose functions are well
defined, e-Collaboration exists in a variety of functions.
Examples are different models of information sharing,
collaborative decision-making, and product change
management. Differenet models of eCollaboration is for
information  sharing,  Collaborative  planing and
development of new product. Information Sharing as a
part of eCollaboration in supply chain management that
exist to share information to supply chain partners. On the
other hand, Collaborative Planning use Internet for
system arhitecrture to implement collaborative decision
making in cost effective way. Collaboration in developing
of new product is used to deliver efficient and speed
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demended in new product development and product
change management.

These implemented activities in supply chain
management improve capacities of all partners in a chain.
In this way supply chain management becomes a system
of partners concted with Internet techology. Supply chain
management as a system functions as a link of activities of
buying, making, and moving products from suplliers to
purchasing firms, as well as integrating the demand side
off the business equation by including the order entry
system in the process. For example, Hewlett-Packard has
a Web-based order-driven chain management system
either a customer placing an order online or the receipt of
an oreder form a dealer (Laudon, Traver, 2010. p. 12-11).
e-Collaboration uses digital Internet technology to permit
partners to collaboratively design, develop, build, and
manage products trought supply chain.

IV. IMPACT OF E-BUSINESS ON SUPPLY CHAIN

The Internet plays a significant role in many supply
chains and companies are using Internet to conduct a wide
variety of supply chain transactions. Supply chain
transactions that involve e-business include the flow of
information, product, and funds. With Internet, companies
can provide product information across supply chain,
place orders with suppliers, fill and deliver orders to
customers and allow them to place and track orders. The
Internet is an electronic link that ties different entities, but
it is neither the first nor the only electronic link. For
example, EDI (Electronic Data Interchange) on VAN
(Value Added Network) is another electronic link that
preceded the Internet age. But the Internet has many more
advantages. It is based on open standards and grants
universal access to a wide audience (anytime, anyplace,
anyone, almost) at a lower cost. Also, the Internet is much
more efficient than a traditional three-tier distribution
system in which finished goods flow from the plant to the
manufacturer’s warehouse, then to the distributor’s
warehouse, the wholesaler’s warehouse, the retailer’s
warehouse, and finally to its stores. In the process,
logistics cost accumulates due to additional handling,
multiple handoffs, document processing, transportation,
warehousing, and excessive inventories throughout the
supply chain. So, inefficiency in information flow can
result many costs, measured by millions of dollars, in
material flows. In the case of the grocery industry, for
example, this inefficiency previously resulted in over 120
days’ supply of inventory and $30 billion of unnecessary
cost (Pardalos P., Hearn D., 2005.).

E-business influences supply chain operations in many
ways. It has great impacts on responsiveness, which
primarily affects a company’s ability to grow and protect
revenue, and on efficiency, which primarily affects a
company’s costs. An e-business allows a firm or supply
chain to exploit the following responsiveness, and
therefore revenue-enhancing, opportunities (Chopra S,
Meindl P., 2004.p.529.):

direct sales to customers — an e-business allows
manufactures and other members of the supply
chain that do not have direct contact with
customers in traditional channels to enhance
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revenues by bypassing intermediares and selling
directly to customers, thereby collecting the
intermediaries incremental revenue;

twenty- four-hour access from any location — an
e-business can attract customers who may not be
able to place orders during regular business hours
because an e-business is always open; for
example the order at Dell Computers can be
placed anytime;

wider product portfolio and information
aggregation — with e-business firms can offer a
very large selection of products that would be
unrealistic in a brick-and-mortar store;

personalization/customization — the internet offers
an e-business the ability to use personal
information to intelligently guide each customers
baying experience and increase sales; for
example, some e-business use information on
birthdays and other events provided by customers
to send reminders and purchase
recommendations;

faster time to market — new products can be
introduced much faster with Internet than with a
use of physical channels;

price and service discrimination — an e-business
can price discriminate, meaning they can alter
prices based on the characteristics of individual
customers to enhance their own revenues; the
ability to ask different customer segments to pay
different prices allows a firm to increase revenues
compared to a situation where a firm charges a
single price to all customers;

efficient funds transfer — an e-business can
enhance revenues by speeding up collection;

lower stock out levels — e-business can greatly
increase the speed with which information on
customer demand is disseminated throughout the
supply chain, giving rise to more accurate
forecasts and significantly decreasing the negative
aspects of the bullwhip effect;

convinced/automated processes — e-business can
increase the ease with which one does business.

Beside the increase of responsiveness, e-business has
great impact on costs. It can lower inventory levels and
inventory cost by improving supply chain coordination
and creating a better match between supply and demand.
E-business can aggregate inventories far from customer
because most customers are willing to wait for delivery of
on-line orders. It also influences the facility, transportation
and information costs. An e-business can reduce network
facility costs by centralizing operations, thereby
decreasing the number of facility required. The
transportation costs will be increased if a firm can put its
product in a form that can be downloaded. An e-business
can share information throughout the supply chain to
improve coordination. It also may be used to share
planning and forecasting information within the supply
chain, further improving coordination. Supply chain
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management refers to wide variety of actitvities combined
with Internet technology that is used to coordinate
partners in procurement metod.

V. CONCLUSION

Synonimes for supply chain management in privious
years were logistics and operation management. But
supply chain management is far more than that, it
contains more complex operations and concepts. Supply
chain management contains an cooperations between
manufacturer, supplier , transporeter, warehouses,
retailers, and consumer. E-business aplication for supply
chain management can be devided in three classes
eCommerce,  eProcurement and  eCollaboration.
Importance of eCommerce in supply chain management
means using Internet to provide coordination in delivery
of products and services to consumer. Supply chain
transactions that involve e-business include the flow of
information, product, and funds. E-business influences
supply chain operation by having impacts on
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responsiveness, which primarily affects a company’s
ability to grow and protect revenue, and on efficiency,
which primarily affects a company’s costs. Beside the
increase of responsiveness, e-business lower inventory
levels and inventory cost by improving supply chain
coordination and creating a better match between supply
and demand.
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Abstract - In recent years, effective logistics and supply
chain management have been recognized as key
opportunities for improving the profitability and the
competitive performance of the companies. Also in the last
few years, a significant progress in the field of small and
medium enterprise development in Macedonia has been
seen. The supply chain management is seen as a catalyst for
unleashing economic growth in Macedonia and throughout
the region of Southeastern Europe. Supply chain
performance will be a key indicator of overall corporate
success in the upcoming period and core advantage when
entering foreign markets and compete with low cost
countries. Small and medium enterprises (SMEs) with
efficient logistics and SCM will be able to maximize their
profitability and improve their competitiveness. That is why
this paper elaborates the supply chain management as a key
factor for improving the competitiveness of the Macedonian
SMEs.

L INTRODUCTION

The reason for the existence of the supply chains is
that there are very few companies that can produce end
products for end-customers from raw materials on their
own, without the assistance of other organizations. The
company that produces the raw material is often not the
same company that sells the end products to the end-
customer. In order to provide end products to the end-
customers, a network of actors is involved in activities (as
purchasing, transforming and distribution) to produce
products and/or services. All of these actors add value to
the end product. The series of companies that interact to
produce end products, and to contribute to the value of
end products, is actually the supply chain. [1]

Consequently, the competition is no longer between
companies but between supply chains. The goals of the
entire supply chain become the common objective of each
company. Cost and service improvements that were not
achievable by individual companies will now be attained
by cooperating companies. [2]

The large companies in Macedonia, although they
exist in small number, have developed logistics and SCM
system. This is especially the case with the companies that
were privatized during the transition period and where a
foreign investor is a dominant shareholder. Usually in
these companies the main advantage is that they use the
experience, the know-how and the benefits from the
already well established logistics and SCM system in the
parent company, located in some foreign country.

The successes achieved by organizations that
implement the strategic supply chain management
approach will certainly have a positive impact on the
popularity of the approach and a trend towards
implementing the supply chain management approach by
increasingly more organizations is to be expected. This
trend will undoubtedly influence small and medium-sized
businesses (SMEs). Many SMEs are already supplying
materials, products and services to large organizations.
Hence, the adoption of the strategic supply chain
management approach by large organizations in supply
chains will have a definite impact on them (SMEs). [3]

It is obvious that the position of the SMEs regarding
the SCM is not as favorable as for the large companies. If
we have in mind the fact the SMEs dominate in the
Macedonian economy, we can say that the development of
the Macedonian economy is based on the development of
the Macedonian SMEs.

II. DEVELOPMENT OF SMES IN MACEDONIA

According to the data of the State Statistical Office the
number of active business entities in the Republic of
Macedonia in 2010 was 75497. The sectors with the
highest share in the structure of business entities were:
Wholesale and retail trade; repair of motor vehicles and
motorcycles with 28326 entities or 37.5% and
Manufacturing with 8263 entities or 11.0%, whereas the
least represented were the sectors Electricity, gas, steam
and air conditioning supply with 107 entities or 0.1% and
Mining and quarrying with 164 entities or 0.2%.

The data on the structure of active business entities
according to the number of persons employed show that
the highest share of 78.5% belongs to business entities
with 1-9 persons employed, followed by business entities
with no persons employed (or the entities did not provide
information about persons employed) with 14.2%, and
entities with 10-19 persons employed with 3.3%. The
share of entities with 20-49 persons employed was 2.1%,
those with 50-249 persons employed participated with
1.6%, while entities with 250 or more persons employed
had a share of only 0.3%. [4]

Nearly 99% of the companies in Macedonia are
registered as small enterprises, employing nearly 55% of
the employees in the private sector. According to the main
activity registered, the majority of businesses are in the
wholesale and retail trade sector (47%), manufacturing
sector (13.1%), and the transportation, storage, and
communications sectors (approximately 10%). The largest
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employer is the manufacturing sector, with 35.6% of the
total number of employees in the private sector.

The Macedonian Government puts a high priority on
the development of the SME sector, focusing on measures
and activities to support the development and
competitiveness of SMEs, and to improve the business
environment in general.

The strategic framework for support of SME
development is defined by the following documents: the
Small Business Development Strategy, Program on
measures and activities for the promotion of
entrepreneurship and creation of competitiveness of the
SMEs in the Republic of Macedonia, the European
Charter for Small Enterprises, the Law on Realization of
Handicraft Activities, and the Law on the Agency for
Promotion of Entrepreneurship of the Republic of
Macedonia (APERM).

In order to achieve a higher degree of coordination
among the relevant factors, the National Council for
Competitiveness and Entrepreneurship was established as
an advisory body to the Government, linking the private
and public sector to improve the climate for
entrepreneurship development.

The Agency for Promotion of Entrepreneurship of the
Republic of Macedonia is the major player on the national
level for the implementation and coordination of national
and international support to the small businesses. The
Agency works in cooperation with various foundations,
development centers, centers for technology transfer, Euro
Info centers, as well as private consultants. [5]

From the aspect of its size and flexibility the SMEs
represent the most dynamic but in the same time and the
most vulnerable segment in the global economic structure
of the country. That’s why, the policy makers responsible
for SME development, necessarily need a reliable
mechanism for systematic follow up and assessment of the
condition of the sector. It will further on, help them to
select and carry out adequate measures providing the
desired level of SMEs development. [6]

Already in 2002 the Ministry of Economy has
published an SME Strategy paper covering a ten year
period (2002 to 2013), together with an action plan for
implementation of the strategy for the period 2003 to
2006. The overall approach to the development and
support for the SME sector that has been outlined in this
Strategy paper remains valid. However, a number of
developments have made it necessary to revise the SME
Strategy and Programme:

A new Government was elected in July 2006
with an election manifesto and programme which places
strong emphasis on increasing the competitiveness of the
economy, and on promoting domestic and foreign
investment; the Government moreover recognises the
important role that the SME sector must play in achieving
these objectives.

With attaining Candidate Country status for
accession to the European Union (EU) in late 2005, the
harmonization of the National legislation and regulatory
framework with EU norms and standards has become a
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priority. This pertains in particular to numerous laws and
regulations affecting the SME sector. Candidate Country
status also requires that the Government implement the
EU Charter for Small Enterprises, and pursues the goals of
the Lisbon Agenda.

New EU initiatives such as the EU
Commission’s Instruments for PreAccession Assistance
(IPA) and the Competitiveness and Innovation Framework
Programme (CIP) present new challenges, in particular in
relation to Science, Technology and Innovation (STI) and
Information and Communications Technology (ICT) as a
means of enhancing the competitiveness of SMEs. The
Government must respond proactively to these challenges,
in order to create a business environment in which SMEs
not just survive, but thrive and are enabled to compete
within the EU markets.

Therefore, the SME Department undertook a major
revision of the existing strategy paper in the course of
2006, leading to the revised SME Strategy 2007 — 2013.
This document has identified the following key areas for
policy improvements in relation to the SME sector:

¢ The legal, regulatory and institutional environment;
¢ The business climate;

+ Support to small businesses;

¢ Access to finance;

¢ Taxation for SMEs. [7]

III.  ADVANTAGES OF SUPPLY CHAIN MANAGEMENT

STRATEGIES FOR SMES

Chapman, Lawrence and Helms believe that SMEs can
take advantage of the supply chain management strategy
for various reasons: [8]

* SMEs are critical links in many supply chains.

* SMEs are very flexible. Many SMEs are still young
and developing and it is therefore easier for them to re-
engineer existing business processes and adopt a supply
chain management approach than for large organisations
with a long-standing organisational structure and culture.
The integrated approach is inherently part and parcel of
SMEs.

* SMEs follow an integrated approach by nature.
Various business functions are usually performed by one
or a few persons working together.

« Computer software programmes are more SME
friendly. IBM, for example, started the service Smart
Start, which allows SMEs to use IBM’s expertise with
information systems along with their own business
expertise to find and implement ERP system solutions that
work for their business.

* SMEs can also benefit from global competition.
Supply chain management provides a method of
addressing the competitive challenges facing business
today.

Small businesses are therefore already vital links in the
supply chains in which they participate. By virtue of their
size, flexibility and expertise they possess advantages that
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they can use to benefit their supply chain and strengthen
their own businesses.

Technology is increasingly affordable and available to
help SMEs take advantage of supply chain strategies.
Because of the competitive pressures facing small
businesses it is critical for them to use supply chain
perspectives and associated strategies to create synergies
with supply chain partners in order to succeed in the
global competitive environment [7]. Despite the optimism
of Chapman, Lawrence and Helms there is reason to doubt
the general implementation of the supply chain
management approach and willingness and ability to
implement the approach by small businesses. [3]

Iv.

Supply chain performance will definitely be a key
indicator of overall corporate success in the upcoming
period and core advantage when entering foreign markets
and compete with low cost countries. Small and medium
enterprises (SMEs) with efficient logistics and SCM will
be able to maximize their profitability and improve their
competitiveness. That is why a survey has been
accomplished in order to see how Macedonian SMEs are
managing their supply chains and what should be done in
order to make SCM a critical factor for increasing their
competitiveness. The research about SCM in Macedonian
SMEs was made through a web based questionnaire,
which was sent to 68 managers of small and medium
enterprises from various industries in the Republic of
Macedonia. The questionnaire was answered by 55
managers and only those answers are included in the
analysis.

SURVEY’S RESULTS

Out of the 55 interviewed managers, 28% are form
SMEs from the manufacturing sector, 44% from the
service sector, and 28% are offering both products and
services.

It is disappointing that only 37% of the SMEs have a
separate logistics department and 63% do not have. From
the companies that do not have a separate logistics
department, 77% plan to establish one in near future, 13%
do not know if they will and 10% do not plan at all. Of
course this is an encouraging fact. 54% of the interviewed
managers think that there is a need for organizational
change for SCM adoption in the company, 33% think that
there is no need for organizational change and 13% do not
have opinion about this issue.

Regarding the current public policy towards SCM,
34% of the interviewed managers are not satisfied, 27%
are satisfied and 19% are very satisfied.

On the question How do you manage your supply
chain?, we got the following answers: 34% have close
partnership with suppliers, 39% have close partnership
with customers, 25% use outsourcing, 23% are holding
safety stock, 21% use subcontracting, 14% use Supply
Chain Benchmarking, and 12% use Vertical integration.
These are the most popular methods among the
Macedonian SMEs, while we got negligible percentage
(i.e. almost no one ) for using other sophisticated methods,
such as: Electronic Data Interchange (EDI), e-
procurement, Just-in-Time (JIT) supply, Third Party
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Logistics Providers (3PL), Fourth-party logistics provider
(4PL) and similar.

13% of the interviewed managers think that their
company is not successful at all in managing its supply
chain in general, 34% think that they are just not
successful, 28% think they are somewhat successful, 17%
think they are successful and only 8% think that they are
very successful. These figures are disappointing, but the
managers are aware of the fact that there is a need of
implementing different systems in the companies for
supporting the Supply Chain Management. More of the
half of the interviewed managers believe that the Supply
Chain Management in the company will be supported
strategically by the implementation of the following
systems: Material Requirements Planning (MRP),
Manufacturing Resources Planning (MRPII), Enterprise
Resource Planning (ERP), Warehouse Management
System (WMS), Customer Relationships Management
(CRM), Supplier Relationships Management (SRM), E-
commerce, Radio Frequency Identification (RFID), Bar
coding and FElectronic Data Interchange (EDI). Nearly
three-fourths of the interviewed managers strongly believe
that the companies will achieve great benefits with the
implementation of those systems, such as: better quality
and quantity of information, reduced lead-time in
production, reduced inventory level, better operational
efficiency, increased coordination with suppliers and
customers and flexibility. But, they are of course aware
that the implementation of these systems is very expensive
and a long-run project, probably as SMEs they will not be
able to implement most of these sophisticated systems, so
as a solution for overcoming the unfavourable level of
logistics and SCM development in the SMEs, they are
planning to implement the following future measures for
supporting the company effort in logistics and SCM by
raising the awareness of the importance of these topics:
More funding and financial support (73%), More formal
education (65%), Easier access to vocational training
(62%), Better infrastructure (61%), Increased regional
cooperation  between institutions (59%), Closer
cooperation between companies and governments (57%)
and Improved information provision (54%).

V. CONLUSION

Success in integrating global supply chains starts with
the ability of companies to move goods across borders
rapidly, reliably and cheaply. In order to connect the
Macedonian economy to the world trends and processes
and connect the Macedonian market to the European and
the world market, the highest priority should be given to
the development of logistics and supply chain
management in Macedonia. It is obvious that for the large
companies it is easier to reap up the benefits of the well
established logistics and SCM division. The position of
the Macedonian SMEs regarding the SCM is not as
favorable as for the large companies. If we have in mind
the fact the SMEs dominate in the Macedonian economy,
we can say that the development of the Macedonian
economy is based on the development of the Macedonian
SMEs. That is why this paper is focused on research about
the level of development of logistics and SCM in the
Macedonian SMEs. Macedonian SMEs must fully
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understand the supply chain management approach and
their role. Large organizations, however must realize that,
despite their size, SME suppliers are important partners
who can contribute substantially to savings in the supply
chain. Only in this way they can increase their profitability
and competitiveness and become integral parts of the
global supply chains.
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Abstract - Digital multimedia technology is an emerging
new communication technology. It is expected to play an
important role in communication today and to provide timely
information, with reducing costs in relation to traditional
media. The main target of this paper is the implementation,
and evaluation of a digital multimedia technologies based on a
computers to display contents on digital displays located at
one or more locations, also each display has an attached
processor and local storage containing both the information
which will be displayed and the local playlist of what should
be displayed. Additionally, the design allows content to be
customized to specific local viewers, i.e., the displayed
information can be adapted to the user or users currently in
front of the display. The granularity of the schedule is much
shorter in digital multimedia technology — leading to a more
visually dynamic experience for viewers. The paper also
investigates how the installation of proven digital multimedia
technology into many places could provide a valuable and
relatively low-cost marketing platform for any large or small
enterprise/organisation to communicate and promote their
respective products and services. Finally, such a system could
be an important ICT support of Serbian SME’s development.

I. INTRODUCTION

Digital multimedia is the most compelling platform to
effectively reach employees, students, customers, and
partners. This digital media is used to convey important
information and messages such as news, training material,
and information about upcoming or current events. Digital
media is effective because it brings familiarity and closeness
to modern communications. In today’s dynamic world
digital media has an important role; especially for
organizations who wish to spread their business throughout
the world. For educational organizations digital media plays
an important role in informing target audience about the
events, such as: seminars, lectures, meetings, registration
deadlines, schedule changes, exams, and sports activities.
Digital multimedia represents an emerging new
communication technology; in particular digital signage is
rapidly gaining popularity today.

The main challenge today for many organizations is the
successful deployment and integration of a digital network
system. In large organizations, such as business,
educational, and research organizations, lots of events are
taking place each day. Thus there is a constant need to
inform people about what activities are taking place, where
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they are taking place, and how to get from where the sign is
to this place. Informing the potential audience in these
organizations through conventional media has many
disadvantages. Some of these drawbacks and disadvantages
are the great financial costs of printing, broadcasting,
distributing, etc.

An important aspect in the digital multimedia industry is
educating the end-user firstly about what digital multimedia
technological systems are and secondly about its benefits,
why are they need it and what is it bring to them. If one still
believes out-of-home advertising is for large organisations
or advertising agencies only, a reality-check is needed. By
becoming more affordable digital multimedia technologies
allow SMEs to take advantage of engaging with their
customers cost-effectively and even make a profit out of
this.

I1. BASICS OF MEDIA AND NEW
DIGITAL MULTIMEDIA TECHNOLOGIES

Media is essentially the routes by which messages are
passed on, for a limited period of time, from a sender to a
recipient. A broad view of it is to consider businesses or
people as units of energy or material known in
communication terms as intermediaries. They convey
information to each other and so forge links between them.
In marketing terms, information is the primary objects of
market exchange, and media plays a crucial role in any
communication process.

Media is divided into the following categories:

e Print media - daily newspapers and periodicals,

post, etc.

Electronic media - radio, television, computers,
radio stations for advertising, etc.;

Media posted in public places - posters, boards,
billboards, illuminated signage, etc.;

Media in a space - shop windows, exhibitions |,
fairs, theaters and similar media;

Media on the move - public transportation vehicles,
as well as all other means of transport;

Multimedia - uses multiple different types of media
integrated into a whole.
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The term digital multimedia technologies implies any
combination of two or more media in digital form, which are
so integrated that they can be presented through a unified
interface, using a computer program, which broadcasts the
content from one central place to multiple remote locations,
according ,,Digital Signage” networks, see Figure 1, as in

[1].

Possibilities of digital multimedia technologies:
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Figure 1.

Computers and the Internet are an integral part of
multimedia technology. Specialised software means that
information can now be transmitted as text, images,
graphics, movies, video clips, music and sound effects,
which can be further processed and manipulated.
Interactivity is one of the most important features of digital
multimedia technology, and it represents a change from one-
way communication through traditional media, towards
diffuse  communication where every person and device
become both emitters and receivers (Bluetooth, touch-screen
displays etc).

These systems are already used by different industries,
including: commercial, sports, entertainment, hospitality,
corporate business, transportation, education, healthcare,
public sector and banking, as in [3]. Digital multimedia
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1. Multi-zone — divide the screen into multiple zones,

2. Multi-layer — layered presentation,

3. Multi-source — content that is displayed may come
from a large number of external sources,

4. Multi-channel - the management of multiple
displays over a single computers,

5. Multi-display - connecting multiple displays or

projectors into a single image. as in [2]
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Basic components of ,,Digital Signage” networks

technology is used for many different purposes and there is
no definitive list.

Below are some of the most common applications:

Public information
information,
information,

. news, weather and local

such as fire exits and traveler

Internal information — corporate messages, health
and safety, news, etc.,

Advertising - either in related to the location the
digital multimedia technological system is in or just
using the audience reach of the screens for general
advertising,
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Brand building in-store digital multimedia
technological system to promote the brand and build
a brand identity,

Influencing customer behavior directing
customers to different areas, increasing the dwell
time on the store premises,

Enhancing customer experience applications
include the reduction of perceived wait time in
restaurant waiting areas, bank queues, etc., as well
as recipe demonstrations in food stores,

Enhancing the environment with interactive
screens or with dynamic way finding.

The main features of ,,Digital Signage” network:

e Adaptability — it can cover broadly what people
care about and adapt to most of the existing

implementation with little change,

Manageability — it can be used as the key
information in managing,

Extensibility — it allows future expansion for
various digital multimedia applications,

Scalability — its existence does not provide a
hardship when the network scales large,

Easy to implement — the effort to generate such log
and any value-added services (e.g. reporting,
analytics) are reasonable., as in [4]

I11. ASSUMPTIONS OF EFFECTS ON USE OF
ALTERNATIVE MEDIA FOR MARKETING
COMMUNICATIONS AND BUSINESS IN
GENERAL

The communication effects of traditional media have
been declining in recent years.There are currently several
methods for the measurement of range, frequency and
impact of media. In the United States results using CPM
methods (Cost per thousand impressions) show that there is
smaller investment required in advertising through digital
multimedia technologies in public places than in other
media, as in [5], as seen in Table 1 below. Other
measurements show that digital multimedia technologies
increase awareness of the brand by 48%, increase the
consumption of customers by 30%, increase sales by 32%
and increase in the number of visitors into retail areas by
33%, as in [6].

TABLE 1. The results of some analysis carried out in the U.S.
According to the Cost per thousand impressions (CPM) method

TYPE OF MEDIA PRICE PER ONE VIEWER

Digital multimedia systems In the range from $1.5 to $5
(outdoor)
Television network ~ 8§25
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Digital Multimedia technology offers companies a fast,
cost-effective way to roll out user-centric Unified
Communications with extensive mobility support. By
putting users at the centre of communications, the new
technology enables them to keep in touch wherever they are,
using their preferred available device and network.

The Digital Multimedia technologies is a business
communications solution that provides user-centric Unified
Communications which does fully adhere to the Protocol
standards: no proprietary signaling is used to secure
interoperability with other network components. It gives
business users a single point of contact for any form of
communications, Presence, preference management and
real-time monitoring are available for all users on all
devices, as shown in Figure 1.

Battlefield for advertisers has been extended!
Traditionally, brand managers contest TV channels in living
rooms. Nowadays, more and more of them are trying to
reach their target audiences with timely information right at
points of purchase, where customers can enter into the
immediate action to buy.

They also try to convey corporate image and up-to-date
information of new products and promotional activities to
target customers in train stations, airports, bus stops,
hospitals, banks, and other places where people have to wait,
also in public transport vehicles. Moreover, those
commercials in the out-of-home media network cannot be
skipped or changed by viewers.

Digital multimedia technology can thus play a very
important role because it can help SMEs both create
business opportunities and combat pressures from
competition. Appropriate Digital multimedia technology can
help SMEs cut costs by improving their internal processes,
improving their product through faster communication with
their customers, and better promoting and distributing their
products through constantly presence. In fact, Digital
multimedia technology has the potential to improve the core
business of SMEs in every step of the business process.

Given the focus of SME performance and productivity,
to this paper, there is a research which did not quite give
answer on the relative costs and benefits of Digital
multimedia technology. A key issue is that whereas many of
the costs of adoption are tangible and quantifiable, the
benefits may be often either speculative, intangible or
difficult to quantify. However, many research has shown
that companies who have accepted Digital multimedia
technology believe that it contributes to improved

performance in four main ways:

e  The development of new products and services;
e The generation of new customers;
e Reductions in costs; and

Improved productivity.
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IV. STRATEGY MEDIA SUPPORT TO SME SECTOR

SMEs are often the main driver for a country’s economic
growth. However, as the number of SMEs increases,
competition increases, which then results in a decrease in
prices, customer base, or both. This in turn will erode
existing profits, creating less incentive for people to start
SMEs. This dynamic is captured by balancing feedback
loops where the greater the number of SMEs, the greater the
competition, resulting in a slower rate of growth for SMEs .
To counter the increasing competition, firms can lower
prices, increase promotion of their product, improve their
product, add new distribution channels, and/or improve their
internal processes. The challenge is to counter competition
when the firm still has the financial resources to do so.
Otherwise, once the pressure of competition sufficiently
decreases the SME’s profits, it will no longer have resources
to counter the competition and will have to exit the market.

Recent government statistics report that SMEs represent
a key factor of economic development in Serbia and make
up 98.8 % of total registered enterprises. They also make up
65.5 % of the total number of employees in Serbia, as in [7].
As such, SMEs are important agents of economic growth.
They raise the living standards and create conditions for a
better trade balance. During the last decade, much has been
said and done about supporting the development of the SME
sector. Almost all previous Serbian governments have
issued and implemented a Strategy for SME’s development
and growth statistics show that the country has achieved
considerable benefits from this. Among other elements of
the development strategy, one of the most important is the
promotion of activities to support SMEs’ development
through a continuous media campaign, as well as to promote
SMEs themselves and their products and services. Most
SMEs do not have the ability to allocate funds for media
campaigns using traditional media because prices for
advertising services are generally cost-prohibitive. SMEs in
general, and in particular start-up and immature enterprises
have so many demands on their working capital that there is
insufficient means to invest in expensive marketing
campaigns. In such a situation, by introducing digital
multimedia technologies for marketing communications,
can create more SME media centers providing practical and
even subsidised support for SMEs to promote their goods
and services which is entirely consistent with the stated aims
of the Serbian Government development strategy.

Digital products and information services are an
increasingly significant part of economic activity and they
offer important opportunities to small firms. Government
and the private sector have key roles in facilitating content
availability across all platforms and encouraging local
development of new content, including content from public
sources.

Potential partners for this initiative include:

¢ Relevant ministries and other state bodies governing

development in the Republic of Serbia;
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Local governments, who in most cases would be
able to use the resource to advertise local
developments, tourism, cultural and historical
content, agriculture and products;

A wide range of manufacturing and non
manufacturing organizations, which could include:
travel, sports, commercial, marketing, logistics and
others, as well as all transport providers who could
benefit from a multi-modal communication platform
being available on the Serbian transportation
system., as in [8]

Small firms may lack objective information regarding
the benefits and costs of adoption of Digital multimedia
technologies. The private sector (e.g. business associations)
and government have a role, and can provide information
about services available and when necessary improve
coordination of government information on the benefits of
adoption and use of Digital multimedia technologies, for
example case studies and good-practice.

It is commonplace for governments to have policies to
encourage the growth of SMEs as they can help to directly
alleviate poverty by increasing income levels and creating
jobs. However, as the global economy becomes increasingly
reliant on information and communications technology to
receive, process, and send out information, the small
businesses in Serbia, which form a significant portion of
their developing economies, have yet to gain the benefit of
these benefits evenly. This is because obtaining such
opportunities rests largely upon the ability of SMEs to
engage in the regional and global economic business
networks which, in turn, demand provision of a prerequisite
level of access to and use of ICT. Unless these prerequisites
are in place, these SMEs are set to lose out on opportunities
to integrate into the global supply chain, bid for outsourcing
businesses, and increase their internal productivity and
efficiency. SMEs can benefit either as producers of ICT or
as users of ICT for purposes such as increased productivity,
faster communications and reaching new clients.

While ICT can benefit SMEs in multiple ways, SMEs in
Serbia have been slow to adopt ICT as they face major
constraints such as poor communications infrastructure,
limited ICT knowledge, inability to integrate ICT into
business processes, high costs of ICT equipment, incomplete
government regulations for e-commerce, and a poor
understanding of the dynamics of the knowledge economy.
To remove these constraints, government need to do more
than merely improving ICT national policy and promoting
SMEs in the ICT sector. Instead, government should embed
ICT components (in this paper, components digital
multimedia technology) into overall SME policy in a
comprehensive manner. However, this does not mean that
SME policy should be the same for all industries. SMEs in
different sectors use ICT differently and will adopt them at a
different pace. Additionally, SMEs need help in translating
the benefits of ICT to their core business.
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The willingness of SMEs to integrate multi-modal
communication business practices depends on how much it
can directly improve their core business and how much the
potential benefits outweigh the definite costs. This can have
wider impact on national economies since SMEs are the
engines of economic growth.

V. CONCLUSION

Serbian government and economy have not explicitly
focused on Digital multimedia technology adoption by
SMEs. They have either focused on growing the ICT sector
or supporting the growth of SMEs, but they have not
focused on integrating the more media in digital form,
which are today used all around the world.

The author of paper recognised that there is a
substantial opportunity for Serbian economy to create a
very sophisticated marketing communications platform to
deliver emotionally intelligent content to highly
segmented and predictable target audiences. From this,
Serbian SMEs will be able to realise considerable
benefits together with the potential for a very healthy
financial return on investment (ROI) on a long-term and
ongoing basis.
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The author believe that a more important output of
this paper is the recognition that the implementation of
such a platform could also play a significant role in
helping to grow the emerging Serbian economy by using
at least some of the financial surpluses from this initiative
to provide SMEs with a subsidised means to promote
their products and services to their selected target
audiences.
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Abstract -. Bricolage approach, based on the idea that new
product should be result of innovative assembly and
adaptation of available technologies and tools in order to
make them work in practice, may effectively be applied in
software design in SMEs.

This paper presents a longitudinal case study of using
bricolage approach in a SME producing flight simulators.
The focus is on parts of the software for simulation of
airplane flight, including development, testing and
validation. The software is built from few commercially
available tools, some free components, and in house
developed specialized and integrating modules.

. INTRODUCTION

Modern ICT has enabled the Small and Medium
Enterprises' (SMEs) to become more integrated, more
effective across longer distances, and to operate with more
efficiency.

However, SMEs can experience difficulties in
adopting Information Systems (IS) and aligning them with
their strategic development [1]. Introducing standard IS
and Enterprise Resource Planning may impose a rigid
structure on a company, requiring that a SME behaves like
a large company with long-term strategic planning and
lots of in-house experts for IS — two requirements that are
typically not fulfilled for a SME [2].

SMEs possess abilities to innovate fast, to respond
rapidly to changing environments and to satisfy
customers’ emerging and evolving requirements, that can
give them a competitive edge over larger organisations.
However, these attributes are rarely exploited when SMEs
implement IS.

A useful concept is bricolage, as it deals with the need
for SMEs to learn about the possibilities of IS in situ,
simultaneously exploiting the can-do approach that is
usually found in SMEs [1,2]. The bricolage is based on
the assembly and integration of various existing
technologies and devices in order to make them work in a
novel product. In addition, IS may be implemented piece
by piece, stretching IS to support administrative and other
functions that were outside of the application’s intended
scope.

This paper presents the results of several years of
development IT solutions in one SME - French flight
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simulator manufacturer [3]. Starting at late nineties in the
field of hi-tech IT technology, and promoting low cost
technology products on market, the enterprise succeed to
install their Flight Simulator Training Devices (FSTD)
worldwide. One of its FSTD is installed in JAT Flight
Academy in Vrsac.

The role of adopted strategy, combining existing
commercial and free software components with in-house
IS development, was significant factor for the enterprise
success. Full control of the customer-tailored parts of the
software makes it possible to remain flexible and
dynamic, and to conform to the need of the customers at
any time.

This experience may be useful for other SMEs, at least
those working in the fields of innovative technological
solutions.

II.  BRICOLAGE APPROACH AT SME

Bricolage (the term is borrowed from French meaning
"do it yourself") is used in several disciplines, to refer to
the construction or creation of a novel product from a
diverse range of things that happen to be available. By
strict definition the bricoleurs “universe of instruments’ is
closed and he will make use of whatever is at hand [1].

For example, in education bricolage is described as a
way to learn and solve problems by trying, testing, and
playing around, very much like a constructivist approach
to learning [16], contrary to the analytical style of solving
problems.

The concept of bricolage has been adopted, among
others, by information systems developers [2]. When
considering IS bricolage ‘materials at hand’ are usually
considered to be information technology hardware and
software artefacts.

There is an increasing race in the IT business
environment which requires faster and more efficient
software development methodologies. Thus, many
alternatives to classical waterfall development process
model are suggested [17,18]. For example, rapid
application  development (RAD) and eXtreme
Programming (XP) have in some cases allowed small
teams to develop systems quickly in rapidly evolving
requirements. In  addition, outsourcing  software
development and combination of bought, in house
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developed and open sourced software, which often
happens in SMEs’ practice, make scenarios not well
addressed by  formal software  development
methodologies.

In fact, improvisation is frequently a chosen business
model of SMEs. It enables them for a fast reaction on
immediate pressure, as they can adapt and change to suit
market conditions with no long term direction or strategic
planning. Sometimes this flexibility is giving them a
competitive edge over large companies.

Bricolage approach formalizes and systematizes this
process of IT systems development.

I1l. 1T APPROACH AT SIMULATOR MANUFACTURER

Aeronautical industry is usually related to cutting edge
technology products, large systems, large investments,
very systematic approach and rigorous standards. The
solutions are often exclusive and expensive. Flight
simulation industry is not an exception.

In many branches of industry, flexible low-cost products,
adaptable to current market demands are produced by
SMEs. This might be expected in the flight industry, too,
but that seldom happens. Namely, practice, standards,
experience and development methodology in aeronautical
industry leave little or no room for small firms with
limited resources, unless they find their way to produce
high-tech low-cost solutions.

Although "high-tech low-cost" seems to be an oxymoron,
it may not be the case if a SME succeeds to find a way
outside well known schemes and procedures. A
conceptual approach of bricolage is not only ideological
but just practical framework to find new innovative
solutions.

ALSIM [3] is French simulator manufacturer started to
build Flight Simulation Training Devices (FSTDs) for
pilots’ initial training [4] in late 90'ies. Independent firm
with 25 to 30 employees including management, finance,
sales and marketing, development and production,
succeeded to develop its own products and its own
methodology. What happened just corresponds to what is
meant by the concept of bricolage.

The text to follow will highlight an aspect of the IT
development usually considered as hi-tech in simulator
technology. Its major components are:

airplane flight modelling;

o collecting of representative data;

implementing the flight model on FSTD;

validation of the flight model;

qualification of the flight model and FSTD.

It will be explained how the company under study has
integrated all these components into a successful
marketable product, combining off-the-shelf parts with
in-house developed components, thus successfully
implementing bricolage development process in practice.
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IV. SOFTWARE CONCEPT FOR FLIGHT MODEL
DEVELOPMENT

The development concept in the company under study in
this paper is centered around real time (RT) simulation
software implemented on the training devices.

A. Real time IT support

Only few commercially available tools are used on PC
Windows platform:

e Visual C++ 6.0 for real time programming;

e  PC anywhere, for access of distant computer

Adobe Illustrator, Corel Draw, 3D Studio Max for
graphical content (assets) of synthetic instruments
and indicators in the cockpit and visual system
creating computer generated imagery of outside
world;

Microsoft Word and Excel for documentation.

This completes RT informatics support.

A distributed system architecture shown in Fig. 1
(autonomous processes interact with each other by
message passing) is adopted for RT software on FSTD.

ethernet
PC, PC, PCy
A Ay y '’ 4
Data_1 Data_2 Data_k
y ' 4 ARy A"y
My, My, Mog Mo, . Mnz ot Mop, .. Mo
modules_1 modules_2 modules_k

Fig 1 Distributed computing architecture

The processes are running either on the same physical
computer or different computers.

Peer-to-peer architecture is exploited where there is no
special machine or machines that provide a service or
manage the network resources. Instead all responsibilities
are uniformly divided among all machines, known as
peers. Peers can serve both as clients and servers. This is
in fact application of the concepts of DIS (Distributed
Interactive Simulation) i HLA (High Level Architecture)
[5,6,7] which offer high level of modularity and
flexibility.

Thus, FSTD are built primarily from low-cost massive
production components and common basic software tools
are used.

B. Non-real time IT support

Software for Flight Model Development (SFMD —
running in non-real time) is composed from in house
developed modules or third party products. The latter is
either free software (e.g. Octave — Matlab clone, or GCC
compiler), or bought for a fee of the book with the
software attached (e.g. Sidpac [8], Stdaer [9] etc.).
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Each of these modules has been tested and validated prior
to its integration in the SFMD package.

The integration of third party software was not simple
due to variety of programming languages, input-output
formats, and a mixture of source and executive code.
Generaly, none of these modules has been compatible
with others.

The principle of distributed computing is exploited,
because data-centric architecture enables computing
without any form of direct inter-process communication.

Data structure
y = v 4 AR =y y = v 4
M; M; Mn
module module XX module

Fig 2 Data centric Architecture

Again, the ideas from HLA are exploited. All modules of
SFMD are independent but it is asumed that comunicate
with rest of the system trhough comunication interface
(which corresponds to midleware in HLA terminology).

In howse developed modules are already built
compatible, and third party modules are wrapped by an
auxiliary software layer to obtain FSMD compatibility

(see Fig 3).
SFMD third party
module module

interface

SFMD interface

Wrapper

SFMD interface

Network

fig3 integrating third party modules into SFMD

The following sections give more details on particular
tasks, methods and modules in SFMD.

V. FLIGHT MODELLING AND SIMULATION MODULE

Flight model or mathematical model of airplane motion is
commonly adopted system of differential equations
representing rigid body with six degrees of freedom in
quasistationary aerodynamic flow field [ 10-12]. Solution
of this system may be represented in the form

Ch=1(p) M)

where Ch is set of airplane characteristics (fixed values as
airplane maximal speed, ceiling, or functions like motion
time histories e.g. flight altitude versus time), p is set of
airplane parameters (fixed values as weight, wing area or
functions like engine thrust vs. airspeed and height) and f
is function .
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Parameters p are input data to the flight simulation model
while characteristics Ch are output data, i.e. results from
the simulation model due to eq. (1).

The set of parameters p (known as data package) is sold
by airplane manufacturer, since these data are normally
predicted as a part of the airplane design. For some
simulated airplanes there is no data package to buy, so
simulator manufacturer has to build it. The practice at
ALSIM was to build its own data for simulated airplanes.

Thus, the task to be solved by use of SFMD is: a) Build
the set of representative parameters p for a simulated

airplane, b) Obtain the set of airplane characteristics Ch,
both of them validated and conform to the standards [4].

A. Data collection

Primary sources for the airplane flight model definition
are: certification data sheet, Airplane Flight Manual and
Airplane Operating Manual as officially approved
documents. Additional data may often be found in some
of textbooks [8-14], and in various technical reports.

The next level of data collection concerns the similar
airplanes (i.e. those having similar or same purpose,
certification category, propulsion, weight and size). Using
principle of aerodynamic similarity and model equations
[8-14], this data may be used to predict parameters of the
target airplane.

B. Data consistency check and flight model parameter
prediction

Data collected from various sources may be more or less
reliable and should be checked for consistency.

For data consistency checking, the following simple
statistic principle is often exploited. The values of the
same parameter coming from various sources are
compared. If some value is outside the pre-set level
(which may be defined in terms of standard deviation o),
its source may be eliminated from further considerations,
or taken into account with the confidence level depending
on deviation of parameter mean value.

Flight model parameters are predicted using standard
techniques for airplane design, available in the textbooks
[8-14] and technical reports. Often the books are
accompanied by software ready to use.

The principal software packages exploited in the airplane
flight modelling are the following:

e DATCOM. The U.S. Air Force Digital Datcom is a
computer program that uses flight conditions and
aircraft geometry to estimate the aerodynamic
stability and control characteristics of aircraft.
Digital Datcom follows the methods in the U.S. Air
Force Stability and Control Datcom [13]

Smetana codes is a software accompanying the
book [9], permitting to estimate aerodynamic
parameters of a light airplane — just corresponding
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to the class of airplanes used in the initial pilot
training and simulated on the low-cost FSTD.

Lowry codes [14] represent Excel sheet
implementing simple techniques for predicting light
airplane performances. It is used in inverse fashion:
parameters are tuned until predicted performances
fit the real airplane performances.

VI. FLIGHT MEASUREMENT MODULE

Demonstration of the simulator fidelity, i.e. that
simulated airplane behaviour is sufficiently close to real
airplane behaviour require flight measurement records
done at specified test conditions by standards [4]. Flight
records may be bought from airplane manufacturer (if
available) or done in house. The latter is the option
adopted by ALSIM.

The equipment developed in house, dedicated to the
flight measurement for the airplane model development is
based on the following principal low-cost components
[15]:

Model equations are implemented in software modules
and they are validated prior to use in SFMD as well as
during each flight model development. Namely, they may
be considered as source of the of model parameters and
data consistency check described in last section also
attributes the confidence level to the module.

The simplified principle of the consistency check may
be stated as: "If the results of two different modules are
identical or sufficiently close, then both of them are
correct. In opposite case they are both considered not
correct and further validation is necessary".

In Fig 4. a simulation results are compared with flight
records. Although match is relatively good, the deviations
may be noted.

One may not a priory state that neither simulation
results are correct (comprising equations, parameters and
simulation algorithm) nor the flight records are correct
(since they suffer from measurement and data processing
errors).

Flight model parameters and equations are considered

Output-Error Modeling

roll rate [rad/s'ec]

0.05

p (ips)

-0.05

— data
—— model

0.08

0.06 -
0.04
0.02

r (ms)

0.02

0.04

Fig 4. Comparison of simulation results with flight records

Laptop computer (Sony Vaio PCG-141C notebook)
PCMCIA data acquisition card (National Instruments
DAQ Card Al-16E-4) collecting up to eight analog
input signals and eight digital 10 signals.

Attitude and Heading Reference System (Crosshow
AHRS400CA-100)

Video and voice recording camera

Accessories, position and force sensors completes
the system hardware.
The software is written in
communication routines) and Matlab.

C++ (hardware

VIl. FLIGHT MODEL VALIDATION AND TESTING MODULE

At a first stage the flight model is validated in non-real
time context. It consists of validation of model equations
which are common to all airplanes in a simulated class
and validation of model parameters, specific to simulated
airplane.
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validated after achieving acceptable confidence levels.

By model based testing approach, a real time
simulation model is validated using standard unit and
integration test techniques and driver-stub arrangement.

Finally a series of automated tests is executed on the
simulator and compared with the data collected during
model development. The test results together validation
data are delivered with device.

Each of FSTD in use is subject to periodic evaluation
(called FSTD qualification according to standards [4]) by
flight and technical inspectors which run the tests and
compare with validation data.

VIIl. CONLUSION

The standard IS development approach tailored primarily
for policy and operation of large companies might not be
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olways the best solution for SMEs which usually operate
with limited resources, but are typically more flexible
and adaptable.

Introducing IS piece by piece from already available
products, combined with in house development, may
result in IS better adapted to SME company needs. This
approach is formally called bricolage. Experience and 1S
solution described in this paper indicate that bicolage
approach of combining technologies at hand may result in
successful products developed by SMEs, although those
products are usually considered to be hi-tech and
exclusive for large companies..
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Abstract: Stigmergy processes are a key factor in the
development of information systems for small and medium
size enterprises, they represent an efficient, applicable, cost-
effective and reliable solution, their future implementation
will be crucial in the progress and survival of the Web based
enterprises. Development of the company which offers
software supports to their clients, use this type of software
for autonomous development, systems based community
support, grouping and dedicated to the development of such
type of products, plays a crucial part in products
development. Enthusiasm of the community oriented
members has a crucial part in the open source software
processes, where members take active take part in the
development, improvement of functionality, mechanisms of
coordination, stability, efficiency, and the software security.
Stigmergy is a term taken from biology, presents a
mechanism for controlling and coordinating the work of
individual and the environment, members and the
environment as an enclosed system, for the benefit of
community and all their individuals. Many processes on the
Internet are stigmergy oriented and based, and its
understanding is crucial for the future processes of Internet
development.

1. INTRODUCTION

Stigmergy processes are a key factor in the development
of information systems for small and medium size
enterprises, they represent an efficient, applicable, cost-
effective  and  reliable  solution, their future
implementation will be crucial in the progress and
survival of the Web based enterprises. Development of
the company which offers software supports to their
clients, use this type of software for autonomous
development, systems based community support,
grouping and dedicated to the development of such type
of products, plays a crucial part in products development.
Enthusiasm of the community oriented members has a
crucial part in the open source software processes, where
members take active take part in the development,
improvement of  functionality, mechanisms of
coordination, stability, efficiency, and the software
security.  Stigmergy is a term taken from biology,
presents a mechanism for controlling and coordinating

the work of individual and the environment, cooperation
of members and the environment as an enclosed system,
for the benefit of community and all their individuals.
Many processes on the Internet are stigmergy oriented
and based, and its understanding is crucial for the future
processes of Internet development.

Complex software applications, web sites, magazines,
encyclopedias, social sites are result of stigmergy
processes, where members without fees of restrictions,
use complete software code or part of it, modify it,
commercial monopoly is excluded and is not constrain
factor in continuous software developing. Stigmergy
process paradigm, with "work in progress" as the slogan,
represents an essential factor, where the modification of
the environment serves as external systems memory,
encompasses work groups or individuals into a
continuous chain of upgrades and improvements.

In this study of stigmergy processes, special attention will
be focused to the Drupal development, the CMS open
source software, as a practical application realized on
than one million Web sites and applications, its
development is supported by hundreds thousands of
active users, who in their own and benefit and goodness
of community, working in active modules development,
the software implementation which its strength exceeds
all community together, and whose adaptability and
creativity, system resources, wide theoretic and practice
area, economic feasibility, presents a challenge for all
competing products. Applicability of the Drupal CMS
system in the following areas: electronic commerce, web
information systems of small and medium enterprises,
on-line magazines, travel agencies, media web sites,
systems of education, scientific research projects, etc. In
the practical part of the paper we show Drupal system
and its implementation in the distance learning system, as
a real-time effective solution for on-line education
system.
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2. SYSTEM, INFORMATION SYSTEM, WEB
INFORMATION SYSTEM

In the analysis of information systems in modern
interpretation has far greater significance, we start from
the system that is commonly defined as a set of entities,
at least two, organized to perform a particular function,
while interaction of parts creates a whole. That is a set of
interrelated dependent parts which together form a whole
so that this set has a specific purpose, goal and changes in
any part leads to changes in another part to. [1]
Information system is an integrated system of human
activities and technologies that support the operations,
management and decision making. Today’s information
system show is multidimensional, presented three axes
with its elements in the way of data integration, of
network standardization and distributed applications.

Data Integration

SOA/REST Architectures

Mediator/Wrapper Architectures
Federated Architectures
Semantic Specification
Distributed Architectures
Translators Approaches

TCE/IP releases
HTTP Releases

Distributed Application
COM DCOM CORBA RMI WS Composition

SOAF Releases

Network Standardization

(2]

3. OPEN SOURCE SOFTWARE AND
STIGMERGIC PROCESSES IMPORTANCE

The open source processes are almost identical to the
termites colony building, process known as stigmergy.
There is no centralized leader, no hierarchical project
layout designs termite colonies. Stigmergy is
simultaneous  process between the communes-
associations and its members, the work coordinating
process for the systems impruvments, in the benifit of the
individuals and community development.

Basic stigmergic processes features are :

individuals do not respond to centralized instructions

e cach individual does in his own way

e mode of communication is via the environment (site,
forum, blog, comercial support)

e system feedback, benifit of an individual from the
community and the community of individual

e crrors are discovered by accident but they prevail
abundance of the commune and its willingness to
help

e stability and persistence of components depends on
the environment and each individual

e all structures lead to the improvement,
simplification, the applicability of the product
around which the community operates and works

e  stable states of the system are mulitple.

Stigmergy processes are based on the belief that
hierarchy is extremely inefficient, where all personal is
rely on the head person who manages all aspects of the
activity, creativity and intuitiveness, inventiveness are
completely ignore.

Open source software is those whose source code is
publicly and available for elementary rules of usage, the
code can be changed, adapted and improve. Such
products are: Firefox, Joomla, Drupal, LINUX,
MediaViki, Wikipedia etc.

The GNU General Public License (GNU GPL or simply
GPL) is the most widely used free software license,
originally written by Richard Stallman for the GNU
project. The GPL is the first copyleft license for general
use, which means that derived works can only be
distributed under the same license terms. Under this
philosophy, the GPL grants the recipients of a computer
program the rights of the free software definition and uses
copyleft to ensure the freedoms are preserved, even when
the work is changed or added to. This is in distinction to
permissive free software licenses, of which the BSD
licenses are the standard examples. [3]

The classical economics model holds that people are
intrinsically selfish, and will not do anything to help
others—such as providing information products—without
remuneration. Traditional economics is based on the
assumption that private property rights are needed as an
incentive for production. Only when you have full control
over your production can you ask remuneration for it to
the people who would like to use it. Moreover, the free
market model assumes that competition is needed to
optimize production: if people do not buy your products
because they prefer the one of your competitors, you will
be forced to improve your products or lower their price.
When the major producers all cooperate, as in a cartel,
competition is eroded and prices can increase freely
without corresponding increase in quality. [4]

If small and medium enterprises are often showed as
organizations including the qualities of flexibility and
resistance, the auto-organization seems, on the other
hand, very rarely held in reticular organizations. It is here
that swarm intelligence, which include the phenomena of
auto-organization of social insects, brings us elements of
reflection in the light of the four main mechanisms that
constitute the auto-organization phenomena :

e The existence of multiple interactions,
e Development by the positive feedback,
e End by Negative feedback,

e The amplification of fluctuations. [5]
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Using models of social insects allowed us, at first, to
consider otherwise the mechanisms of coordination and
control in a peculiar reticular organization, a grouping of
small and medium-sized firms working on shared
projects. [6]

4. DRUPAL APPLICATIONS LAYERS

COMMUNITY

FRAMEWORK

e« Drupal

SOCIAL AND
SEMANTIC WEB
PLATFORM

(7]

Drupal is written in the PHP programming language, Java
Script and Query libraries represent the standard
programming tools, while the database is based on
PostgreSQL or MariaDB/MySQL. Application layers of
which was built Drupal application are:

HTML, CSS, XHTM,
JavaScript, JQuery

PHP The applikacion
logic

With the slogan Come for the software, stay for the
community, 656,444 people in 228 countries speaking
181 languages power Drupal. Drupal is an inevitable
force of progress and continuous improvement. At the
main Drupal Web sites: http://drupal.org/ you can find
information for the beginners and advanced user,
conference theatres information, security patches,
information about new modules and themes details
installation instructions, diverse community, software and
hardware system requirements. The Drupal is supported
by community oriented individuals, diverse groups which
are paid for the modules and specific code developments.
On the various Web sites you can find books and video
instructions, tutorials for the specific system functions.

(8]

Themes, bloks, panels
views display

Drupal

Coma for the software, stay for the community

Search Drupal.org

4 BTSN

¥ 2226 AUGLST 2011

J

47 863 people in 228 countries® speaking 181 languages power Drupalf

Drupal is highly modular, open source, Web CMS
(Content Management System), its strength is based on
great support and cooperation hundreds of thousands of
passionate people and teams, working on powering
improvement and upgrade of the system. As expandable,
encompassed with advanced administrative interface,
supported by teams of highly qualified programmers, the
code are continually updated and improved, the security
system is based on multiple Drupal layers.

The possibility of separation and the system maintenance
organization is integrated into the very essence of the
system architecture, hereby the presentation part is fully
separated from the system code and maintenance parts,
and is enforced by the system authorization and
modularization. Drupal is constantly being improved by
drupal.org associations through the permanent forums,
blogs and conferences. “73 Sessions and 87 BoFs later it's
all over and we can emerge from the DrupalCon bubble.
DrupalCon London has been an amazing success with a
final attendance of 1751. We're delighted to announce
that as well as being the biggest European DrupalCon in
terms of attendees, DrupalCon London was also a
profitable event - investing over £38,000 back into the
Drupal Community.”

g E&Uﬁﬂ.&% COMPERINGE LONDON COMMUNITY

AMAZING

GO EVALUATE!

(9]

Many profitable organizations, small and medium size
enterprises, contracts Drupal teams in the code improving
and the module developments for the business
requirements specifications. Drupal is used as a web
portal, on-line journals, electronic commerce systems,
photo galleries and systems of distance learning. Drupal
is fully modular, new designee styles added via modules
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and themes, that are integrated in the Drupal core or
added as contributed themes or modules.

5. PRACTICAL DRUPAL SYSTEM
IMPLEMENTATION

Drupal is practical web application used for everything
from personal blogs to enterprise applications. Used for
the different web sites, blogs, academic journals and
conferences, electronic commerce systems, tourism
organizations advertisements, the system of the distance
learning, Drupal is used for the biggest Web sites.

A.  Scientific conferences

Web site EDASOL scintific conference.
Basic site information: Drupal versions 6.22, defined
content types with CCK , View models used to present
the various content types, theme Orange, adminstration
theme Garland, languages: bilingual (serbina and
english), 65 built in modules, search engine optimization
is done with Drupal SEO modules. [10]

E D A S 0 L ECONOMIC DEVELOPMENT AND STANDARD OF LIVING

Konferencije i Casopisl

CIL) NAUCHDG SKUPS

e T

EDASOL 201

LUnversity Apeiron

Web site scintific conference ICASUS.

Basic site information: Drupal versions 6.22, defined
content types with CCK , View models used to present
various content types, theme BlueMaster, adminstration
theme Garland, site is bilingual (serbina and english), 75
built in modules, search engine optimization is done with
Drupal SEO modules, Gmap optimization.[11]

s Plan rada Galerija  Odbori

Peneuropean Uni

Plan rada kenferencije

Oraganizator

B.  Scientific journals

Basic site Emc-review and Gfpn scientific journals.

Sites inforamtion: Drupal versions 7.7, defined content
types with CCK , View models used to present various
content types, theme Ellington7 and Desk02,
adminstration theme Garland, 40 built in modules, search
engine optimization is done with Drupal SEO modules.

Economy and Market

Conitmunication Review

<1<y AVNIH NAUKA

FAKULTETA PR

FAKULTETA PRAVHIH HAUKA

[13]

C. Tourisam advertising sites

=~ S

Luksuzni apartmani

Vila La Zagara

Basic site inforamtion: Drupal versions 7.7, defined
content types with CCK , View models used to present
various content types, theme Marinelli, 65 built in
modules, languages (English, Croatia, Italian), built in
content managment system, search engine optimization is
done with Drupal SEO modules. [14]

D. Eelectronic commerce

Demo Drupal pages with sa E-commerce soultions and
merchandise details.
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@ Drupal Commerce Demo

Messenger Bag

[15]
»Messenger bag“ is added and shoping chart as it is
followed. Site is built with E-commerce Drupal moules.

@ Drupal Commerce Demo

Messenger Bag . "

[16]

E. Social networks

D PR ,‘it\'ﬂ | [eermnow |

s e S gt 1

DOWNLDAD OUR

AT n
Dhgn  Progie | Labest Oty

The Mew PogiSugar Commundy is P plsce fof you o drsh on e Connect. Share, Enjoy.
swa e and Thers are
cumenty pecpks ok Gt
Groups Get Started
B, Coleinin Sightiegs ;a ——
9 L= [ =]

[17]

Organic group: enables usere to operate and maintane
specific social group. Every group is organized their own
memebers and social groups. Each group can have
subscribers, and maintains a group home page where
subscribers communicate amongst themselves. Groups
may be selective or not. Selective groups require approval
in order to become a member, or even invitation -only
groups. There are lots of preferences to configure groups
as you need. [18]

= # : Members
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6. THE DISTANCE LEARNING SYSTEM
*DRUPAL CMS*

3

A. Logging destination [19]
Login sessions implemented through PHP code:

global $user;

$roles = array_values($user->roles);

if (Suser->uid==1) { return 'admin’; }
elseif(in_array("faculty",$roles)){ drupal_goto("faulty");
elseif(in_array("ispit 2 rok",$roles)){
drupal_goto("ispit2rok");

else { return 'node9’; }

Sessions redirects users to the specific site pages
according to the previously defined roles of the system
administrator conceptual design. It is possible to specify
certain conditions like referring pages or user roles and
make the destination depend upon them.

B.  List of users, rights and filtering users by groups

Access rights are enabled through the checkmark of the
individual fields and users groups of within the system
permissions. The users are divided into precisely defined
groups according to incoming subject or the exams
period. Upon completion of the pre-preparation
obligations users are moved to the examination group,
finishing the testing duties most of the right are blocked,
except checking the result of the examination, polls
overviews. Users are required to fulfill different polls
“POLL” and leaves comments on the blog so that the
whole process is improved are modified.
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C. CCK — content construkcion kit [20]

CCK and View modules are the crucial part of Drupal
system, due to its powers and extended functionality,
special attention is focused on their practical value. CCK
modules allows user to define content in accordance their
own needs, content can be grouped to fulfilled conceptual
and technical Web system designee. The key factor is to
create the middle level of presentations as connection
between raw  database contents and  node
implementations. Hundreds of add-on are available for
download for this modules to extends to create the most
complex content system

Defined content types for the content Bijeljina students as
basic category information about student are: name,
surname, telephone number, E-mail, etc.

Dsnovne
informacije | Above | [feldset o
o studentu

Preome | Above | [Default &

ime Above o |Default

Bro:
1 Above ™) [Default
indeksa

Broy
Above ™| [Default &
telefona

Email Above | |Default e

above | [100x100 imaga

Fotografija
ke by

Bijeljina  student content system organizations:
The basic information are grouped into category as
followed: student’s information, preparation’s materials,
exercises, exams, while adapting modular system
implementation is powered by Drupal API system.

Individual content presentation is student content type
that has exactly the fields I need in accordance with the
system requirements and presentation practical goals.
Photos preparing for the presenting format:

Defining "Preset - pre-defined elements" using the
"Image cache" module to adapt the photo in a format
requested, rendered through the Image cache actions. We
previously defined the pictures formats (.jpg, .png, .gif)
precisely defined size (100 x 100 px) and frame of 2px,
frame color, using the "Define the canvas" presets. The
implementation is shown in the CCK, photograph is
presented on the rendered Web page.

D. CCK menu implementation

Student creates content in order to log onto the system,
collect pre-exam materials and gain information which
for exams preparations. Student uploads pre-exam solved
homework and questionnaires. Information are available
for students to edit or delete.

WIB. AMIRON
Create Bijeljina studenti

Information available for administrator or professor for
defined subjects:

WER - APRIRON

Apelron-web > Wb programiranje seminarski > Cod seminarski > Kostakt

Kurtovié¢ Sanja
View Ot | Track

»  Oseovne informacije o ~
stdastn Prezime: *

Kuroed

Sana

Broj indeksa: *
= Prodispitni materijal |

spit TL0A
» | Prvl ispltnl rok —
s Ocjenc DERER120

= Mena settings .
Mot in menu Vrmai: *
s Authoring infermation
By s 2011-06-27

0 Folografija: *

Field editing methods in construction phase:

= Revision information
Mo revision

= Publishing options
Publighed

URL path settings
Mo alias

= File attachments
Mo attachmerits
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webaperca Bjedina studer:

E. Content presentation using view module

Drupal is a stable platform based on relational databases
(MySQL usually also have other types supported) while
View modules is used to filter information out of the box
and preset them on site pages. Drupal Help advance
modules is integrated into View modules, shows how
administrator can configures and present the above
information in accordance with parsing and the system
modularity.

The views 2
user interface

Views interface interpretation (basic concepts):

All displays in view: Every view has a number
of displays which represent where output will be
placed (Number 1)

The active items is highlighted: When you click
on the link for an item, a form will open up
(Number 2)

Lighter color and italic indicate that this item is
using the default display’s values. (Number 3)

133

Items with a gear icon have additional settings -
Some items, particularly styles, have additional
settings. (Number 4)

Changes to this view have not been saved yet -
You can safely leave a view page to go and do
other things. If you come back, the view will
still be there, stored in a cache. (Number 5)

Views interface basic displays
e Fields are the individual pieces of data being
displayed.

Relationships allow you to expand the query to
include objects other than the base query. This is
actually made more difficult to understand by
the fact that Views actually includes a few
relationships by default, and doesn't tell you
they're there.

Arguments are input. While they often come
from the URL, they don't always so please don't
be shocked when they don't

Filters are used to reduce the data set that Views
provides. That is to say, without any filters
applied, Views will return all of your content.
You don't want that, so at least some filters must
be used.

Displays tell Views where the output should go.
By adding a display to a View, you can have
your view appear as a page, or as a block, or
even as an attachment to a different display on
the view.

Sort criteria determine what order the records
are retrieved from the database and displayed in.

During Drupal View installations process, other models
are required to be installed to enable View integral tool
modules fully functions. It is mandatory to install CTool
as additional module to implement .inc files, AJAX
responder, object caching, models dialogs.

F. Views in www.web-aperion.com system [21]

Web programing exams results are filtred from raw
database, definded by CCK with special desigen of every
data as construction field, View modules with database
query represents results, and API does page finally
rendereing.
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Search result of Dragan as a name, results are presented
in the in the below specified web pages. Photograph
selections enables student to edit profile details, and leave

comments inside specific Drupal nodes.
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Exam results CAD-CAM-CIM presented in tabular View:
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Sorting criteria is a final exams score:
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During the work process user permissions are control by
system administrator, total time spent on systems, time
spent exploring certain content and video presentation,
different system’s session, filling the questionnaires, are
recorded accurately, illustrating the student's system or
subject activity. Polls filled by students are the feedback
system.

[

Session and login time are controlled for every system
user:

Test time trigger in a time interval X using Scheduler
modules:

Menu settings

Not in menu Publish on:
. . 2011-09-02) 17:00:00
Scheduling options
Scheduled for publishing 4 2011 | » | P 2L5LLL
o Jblishing.
Authoring information
By webapeiron MO TU WE TH FR S& SU
1 B =
zewslun information 5 5 7 &8 9 10 11
o revision . 21:51:
12 13 14 15 1g 17 18 | 2LSLll
Publishing options 19 20 21 22 23 24 25
Published 26 27 28 29 30
URL path settings
No alias

Closing the session in a given time interval Y:
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Menu settings

Not in menu Publish on:
2011-08-02 17:00:00

Format: 2011-08-16 Format: 21:51:11
Leave blank to disable scheduled publishing.

Scheduling options
Scheduled for publishing,
Scheduled for
unpublishing

. . Unpublish on: *
Authoring information

T 2011-09-02 15:30-00
Revision information | Septembelw || 2011 (v | ¥ Fast
No revision
I — - Mo TU WE TH FR SA SU
ublishing options
published L 51
5 6 7 8 9 1011
URL path settings 12 13 14 15 16 17 18
(per=e 19 20 21 22 23 24 25

26 27 28 29 30

Praview

Modules used for this session are “Data”, “Scheduler”
and C-Tool modules. [22]

G. Google analitic
Google analytic module as final system feedback [23]

7. CONCLUSION

Open source web based system with community support,
integration of members to build stronger associations,
will be one of the key factor to enter into new stage,
choosing highly modulated web solutions for small and
medium sized enterprises. Adaptability, code adjustment,
numerous modular solution will be competitive factor
that will emphasize integrity and adaptability with huge
knowledge bank and alternative module options (Drupal
system has 8458 modular solutions, August 2011.).
Commercial support, the ability of management to notice
importance of stuff education, to create the software in
the fast and efective way, cost effectiveness and
implementation simplicity, IT teams preparation to
applying those systems and adopt to our needs is
continuous and endless competitive factor and it should
be our long term strategy. Based on our innovation desire,
response to the constantly changing environment, our
flexibility, analitic system understanding in the space of
continous upgrading and changes, stigmergic processes
with open source software solutions in the incoming
decades will be the key factor in the web information
systems development.
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Abstract. Internet is very powerful tool for creating
marketing image of the company. Internet marketing
connects the creative and technical aspects of internet
including design, development, advertising and selling.

The opportunities that electronic marketing tools provide
for the comp anies today are discussed by many
distinguished marketing and communication experts for the
purpose of seeing in what way the companies can connect
products and customers, how companies can create loyal
customers, image, identity and its own story that customers
will spread and how companies can increase traffic on their
web sites.

At online marketplace, Macedonia is still far behind the
other countries in the world, so the goal and subject of this
paperwork are electronic marketing tools for generating
traffic on the web sites, with hope to help Macedonian firms
to become both more present on the internet and more
familiar with advantages of using the electronic marketing
tools in their everyday work and communication with the
customers.

The research is based on this methodology: literature from
domestic and world known authors, domestic and foreign
web sites, comparative analysis, qualitative and quantitative
analysis.

.  INTRODUCTION

In today’s modern society, innovations and new
technologies have very important place in people's every
day life. One of the most significant technological
achievements in the world is information technology.
Nowadays, the internet is available everywhere and
facilitates people's lives. With the internet people can do
different businesses such as sell products and services,
communicate with customers, or advertise themselves.
Electronic business has swept the world and with his help
the most ordinary people that are not in the business world
but have enterpreneurial skills, can work, earn a lot of
money and can extend the business all over the world.

Internet has dominant importance in the formation of
the company's market image. By using different electronic
marketing tools company promotes itself, presents its
products and services to the global market, communicates
with customers, creates trust and loyalty between the
company and the customers, creates brand and habit of
buying. Based on this, every company should make a right
choice between traditional and new media, taking into
account the important role of the internet in establishing
the company's image. Internet is more efficient and

cheaper than television or radio, because the potencial
market is global, not local and the number of publications
or broadcasts is unlimited. This means that if the product
is published on the web, it is presented at the world
market, to a very big number of customers, in any time of
the day, twenty four hours, seven days a week, whether at
work or at home, customers can analyse the suppled
products via different technological solutions,
specifications, pictures and videos.

Internet marketing refers to all activites for achieving
marketing goals by using digital technologies: search
engines, public relations, e-mail marketing, banner
advertising, web 2.0 strategies. Thanks to the big number
of internet users, internet marketing becomes the most
suitable tool which enables companies from different
industries get closer to the target clients.

Despite the fact that there is a huge interest in
electronic commerce and internet marketing in
Macedonia, it has not still reached the desired level. In the
developed countries everything can be purchased via the
internet: books, clothes, pills, software solutions, music,
the bills can be electronically paid, parking place can be
booked. In Macedonia, only the big companies implement
digital solutions in their business processes, while small
companies implement partial solutions in their work, by
which they digitize only the parts of the operations they
perform. Because of this, it is very important for small and
medium enterprises to be involved in electronic commerce
and internet marketing in order to become more
competitive on the global market.

Il. TOOLS FOR GENERATING WEB SITE

TRAFFIC

Generally, traffic on the web site is very important for
achiving electronic marketing goals, whether they concern
sell, serve, speak, save or sizzle. There are three aspects
for generating web traffic: !

a) Specific goals for generating traffic that refers to
tactics for achieving bigger electronic marketing goals.
Typical traffic goals are focused on quantity, which means
number of web visitors, quality of the web site, its content
and services and costs for attracting visitors on the site.

b) Combination of on-line digital media channels and
traditional offline communication technics for promoting
the web site and stimulating the visits.
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¢) The time when it is the most appropriate to generate
traffic on the web site

Most widely used tools for generating web site traffic
are:

A. Search Engine Marketing

Search engine marketing is the most important digital
marketing channel for customer acquisition. All customers
when seeking for new product, service or entertainment
naturally turn to a search engine. If the customer knows
the company or the product he is looking for, search
engines are used for typing the web address of the
company into the search box. Search engines give
opportunities to web sites' owner to offer its products,
services or brands to a big number of customers at the
time they are looking for them. The main focus of search
engines is on providing quick, relevant and on time search
results for the users. Search engine marketing consists of
two parts: search engine optimization and pay per click.

Search engine optimization (SEO) involves achieving
the highest position or ranking practical in the natural or
organic listings on the search engine results’ pages after a
specific combination of keywords (or keyphrase) has been
typed in. 2 In search engines such as Google, Yahoo! and
MSN Search, the natural listings are on the left side of
result page, although there may also be sponsored links
above these. The position or ranking is dependent on an
algorithm used by each search engine to match relevant
site page content with the keyphrase entered. There is no
charge for these listings to be displayed. The most
important here is which company will have first positions
on the search engine result page. This depends on key
words and phrases that web sites have, popularity of
different links set on the web sites and large selection of
products and services that web sites offer. Search engines
to give qualitative and on time results to the users must
include indexing and crawling in the work. Crawling is
the spider (boot) job, the spider goes to website and
crawls it in pretty similar way like users would have done.
The spider reads the page and follows the links on the
page. Indexing is entirely different process that supposes
to gather information about the webpage. For successful
search engine optimization of the web site some rules
must be respected such as key phrase research, page
optimization and content development, link building.
Keyword phrase research involves identifying a group of
keyword phrases that will be used in optimization. This
step is critical and requires a considerable amount of time
to find a good set of phrases that offer a balanced
combination of two important factors: high usage by
searchers and relatively low competition within the search
engines. Page optimization and content development are
critical to search engine success. Content is king in search
engine optimization. The search engines love text with
high volume and high-quality content related to the
business that company does.

Paid search marketing or Pay Per Click (PPC) is
similar to conventional advertising. Here a relevant text ad
wi