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Abstract

Exact specification of system requirements is viemgortant factor in system developing process. Any
shortage in this step will affect all later worksdamay lower the quality on the output. Therefdre attention
should be focused on the way the requirements afsedl and modelled. Usually the methodologies
recommend using use case diagrams and UML langisaghis purpose. This article describes the pdssib
ways to model requirements of information systents@atch more relevant information in diagram.

Building of new information system is a complex ggss consisting of many steps which have to be done
before the final product is prepared for the custonit is very important to meet customer needs and
expectations so as to keep him for future projetiere are more approaches to develop new infoomati
system in which different strategy, methodologydelbng techniques or life cycle can be used. /At phesent
time the agile approach and methodologies are sengmon and recommended especially for developing of
some types of information systems. No matter whdpproach is used, the requirements stand alwagtseat
beginning and also at the end of the developingge®. Project begins with specification what isngdio be
built and should end with the evaluation if the touser is satisfied with the product. And both depem
perfect requirements specification. Because if 14 done well the new information system woutit reflect
the needs and what's more, the solution providatditt recognize it.

Gathering requirements of the infor mation system from the future user

No matter which approach is used in developing gsecof information systems, it always starts with
gathering the requirements. According to these feguirements other project properties are usisaty(price,
time, etc.). The first form of the discussed reguients is usually text written as notes. And iithe moment
at which many developing companies start to develap system and take no more time to define the
requirements and model them. The time shortagesislly the reason and if the project is not large
(functionally) or the project is similar to manyhets the developing team has done in the past (thsg
experiences) it can be an advantage at the endhditen the time means shorten projects costswseoOn
the other hand if this happened to show as badsidecithe project result is very bad then. Modgllihe
systems requirements usually helps to prevent this.

Using UML Use Case Diagram for Modelling I nfor mation System Functional Requirements

It could be said that most often and also trad#@iomay to define functional requirements for thevne
information system is to model them using UML laage and its use case diagrams. The requirementsbeus
discussed well with the customer and the big acagmbf these diagrams is, that the used symbolgate
easy to understand also for the customer who hag oaly little experiences in software developarga. Also
customer who doesn’'t know how the software workalike to read what kind of user will use the maztell
information system and also what will such usewitd it.

Another advantage of use case diagrams can beathdhiat they can be worked up quite quickly. The
symbols used in these diagrams are very simplecancbe written or rewritten very often. Thankshs tthe
focus in requirements definition process is maiotythe communication between the customer andisolut
provider instead of modelling diagrams. This is ¥ley good attribute of these diagrams and theeefoey can
be used also when agile methodology is appliedérabout agile approach can be found in [AGI11].
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Use case diagrams are very often used at the prisenand certainly every member of solution pdavi
team knows them. This is another reason why tothesa. It speeds up modelling what of course is etque
from the UML language.

Functional Requirements of the Infor mation System and their Position in the Life Cycle

It was already mentioned that the requirements appé the beginning and also at the end of the
developing process. But the beginning and the #wad,means the tasks which are done at the begiramid the
end may be different. Applying an agile methodoldigy process probably starts with requirementscamckly
continues to coding, ends with functional softwsupplied to the customer.

On the other hand, there are other types of deiraoprocess, in which the requirements are preceded
with defining the business processes, their optition or changing the process map in some arealb &t this
case the company processes for which the new iafilomsystem is to be built are evaluated and r&tcocted
first. The main fact of this case is, that quitg documentation of the company’s processes exeftsréd the
requirements of the new information system arendefi Starting the developing process with requirdme
definition based only on the discussion with thestomer would be a mistake. This may not cause tyuali
decreasing of the final product, but can take ntione than needed because of doing some redundivities.

As the adequate documentation exists the solutioviger team should certainly use it as the bas&adrt from
and complete the needed details according to digmusvith the customer.

Based on the facts written above it can be saitthigarequirements are defined at the beginnintefife
cycle but in those cases when business processaaapped or/and reengineered in the customer’s @oynp
the information system requirements are not thst fitep. Therefore there can be defined step<itiféhcycle,
which the requirements definition should reflectl ather steps which should reflect the defined ireguents.
When the software team keeps the extra-model oelstip [NEUO7] of <<trace >> stereotype betweesm th
business models and the system requirements dgghpoint and between the requirements and tlfisvace
models as the second point, this is the good condior correct defining requirements and alsorthealisation
in the final result. As these two points are theakvplace in the project life cycle, keeping thecéability
between business diagrams — UML diagrams (requineshe- UML diagrams (software design) is quite
important in the system developing process. This ifaalso remembered in many methodologies, fargpte
in RUP methodology [IBM11], the workflows: BusineS4odelling, Requirements, Analysis & Design are
defined and the traceability between these thredfleavs is recommended. The facts described anmhefin
the Business Modelling workflow should be the bdeismodelling in Requirements workflow and alse th
software should be designed in the next AnalysBe&ign workflow based on previously defined requieats.

Business Process M odelling asthe Basis for the Future Infor mation System

When the company processes are defined the prowgsss created. Business Process Models are worked
up usually in two different points of view [REP1dhe first is to model the processes as they alesesl at the
present time in the company. Details about prosessgkich are actually done, are defined. This ésahalysis
of the processes and is later used as the bassitganize the company. This is called also as'asodel. The
other type of business diagrams display the fupuoeesses, i.e. details of the processes whicheafised after
reorganization or optimization. In these models dfe future information system should appearis planned
to build. This models are called as ‘to be’ modélsan also be looked at it as requirements ofcitnapany,
because this kind of business models covers theresments of the processes done by employeesdifuthre)
and future information system as well.

When the solution provider team starts to build iffermation system and collects the requirements,
previous worked up business models of type ‘todteiuld be used. This can assure that no previaustked
up detail is lost even if another member of theisoh provider team does it. The software develayzer use
the business diagrams as additive source of théreggents and confront it to the requirements djgetby the
customer. Doing this, another weak place is eliteidaas this confrontation prevents bad understgnttia
same requirement by solution provider and customer.

If the business model is created together withnigae information system, it means in the same ptajec
in two projects being realised in the same time (after the second) another advantage could ba.tékean be
remembered on the information system requiremeh&nvdoing the business model and cover also presess
of the future information system to it. If thisdsne, the traceability can be kept very easilyhasprocesses of
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future informaion system should be transformed to its requiremefss we say that the future informati
system will do this -t is the requirement on it

On the picture 1 there is the business processatiggvhich defines the process of testing stui. There
are two subjects who participate on this process each of them has its activities. Each subject whes
finished some of the activities goes to one ofshédes. So each subject does activity, gets te atat after don
other activity, gets to othestate. The whole diagram represents one process, the end of the process |
student has finished and given his test and gardtistructions and the teacher has all tests ftmrstudent
and has given the other instructions to them. phises:is displayed using business diagron the picture 1.

But the new information is supposed to be usedtii;ygrocess in the future. So it would be good tuleh
this diagram also with the details what informatgystem will do in this proce, its activties and states. This
could be very valuable information for the followisteps in developing the new information sys
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Picture 1 Business Process Diagram

On the picture 2 there is business diagram fo same process, but also the activities of the fu

information system are covered.

It is very easyedine future function of information system withihis

process and therefore it is very easy to defingdhj@irements depending on it. Also thiagram is very useful
when discussing the requirements with the custdmeause the customer can see what will be donédwa
who, when testing the students and can easily imagmevtly of using information syste in this process.
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Including activities &information system in the business diagrams &ful step for following desig of
information system. It is very important to do thisto be’ model because the business diagramldidisplay
the future process and the future (required) dmiiol the information system. Based on this diagram
software team should define the exact requiremamtsmodel them in ML diagram. Use Case diagr. with
the requirements of the information system fortdsting process is displayed on the pictu According to the
used methodology the modelled requirements shoailth lthe next step written in the matrix of reqments
realisation [NEUO7which helps to control if every requirement is caee by the system function (use cas
This can prevent situan when all requirements are defined correctlgcdssed with the customer but one
more of them are not covered in next software nm®odetause it was forgotten during the developioggs:
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Picture 2 Business Process Diagram with Informafigstem Activities

users logging

displays questions f*

System

generates tests

records anwers

acher

Stude test time measurement

displays test instructions

results evaluation

results evidence

Picture 3 Use Case Diagram — Requirements of tieeration System

MDA Ar chitecture and Requirements M odelling

MDA Architecture (Model Driven Architecture) is deéd as software developing process of model
transformation [NEUOQ7].

CIM — Computer Independent Model: Future informatgystem is modelled on conceptual level. The
main functions of future information system areatifed and also the requirements on the informadistem
are specified. This model is transformed into Pliidel.

PIM — Platform Independent Model: Information syst®n logical level is modelled. The system is
modelled in details — its functions, objects, dstraictures. In this model the platform specificailstare not
modelled. This model is transformed into PSM model.

PSM - Platform Specific Model: Information systesnmodelled on physical level with details of used
platform and implementation details. This modeldtide transformed into code. More details aboutAvian
be find in [TAV13]. This approach of developing s is considered to be the future of developirgiesys
and UML modelling [NEUOQ7].

It is available to realise business model, requinetm design and software design with keeping the
traceability as described in previous part. Thavemfe developers can create business models, esagit
models within the CIM model and the software madglighin the PIM model. The important thing is to kethe
<<trace>> relationship between them especially betwequirements model and software model as tieeyna
different levels of MDA architecture.
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Based on the described facts it can be claimeddénatloping software using MDA process is not peabl
for keeping traceability between models. The adages of defining activities of information systambiusiness
diagram and defining its requirements based on ttembe fully taken.

Agile approach and Requirements M odelling

At present the majority of software projects ara@ised using the agile approach. The software compa
aim to shorten time spent on information systemeting so as to be more competitive and to lowejept
costs. In this approach the developing team startsode new information system without having caoetepl
models and even requirements of the new informatimtem. It is expected that other (new) requiréméme
customer creates during the developing processaar at the end of this process. The new versighefystem
or new part of the system will be developed theshthiese new requirements will be realised in it.

Business processes are usually not modelled inaghsoach, so it is not possible to keep tracagbili
between models in this situation. Only basic regmignts can be defined and modelled. Matrix of requents
realisation can be done so as to make sure thahadmportant requirement will not be forgotten.sTfact
corresponds with the main idea of the agile apgragiten the models should be created only in vecgssary
cases [AGI11].

When to Use Business Diagrams for Requirements Specification

As the defining of the requirements is very impottstep, the developing team should pay attentan t
The requirements should be modelled if the usedaggh allows it. It can be said that if the agippmach is
used, the requirements are not or only minimallydetied. When using other approach (for example MDA,
other type of life cycle of the information systeins possible to model the requirements.

Using Business Diagrams for the requirements sigatibn brings more details and more information
about future system functionality, so if the apmtoallows modelling, using business diagrams isagbagood
decision for requirements specification. In casdgnvthe business diagrams are done, the develdpénmg
should always use them for the requirements spatidin. In some situation it is possible even teate the
business diagrams because of requirements spéoificaeeds. Especially situations when some importa
functionality is designed.

The type of the project of system developing inflces the chosen approach and this influences tie¢ le
of modelling. According to this it can be said thla¢ decision of modelling the requirements anchagishe
business diagrams for it depends on the choiceed approach for developing the new informationesys

Conclusion
It is possible to define the advantages of usirginass process diagram for requirements specditati

- Keeping traceability between models: Business ggsdiagrams can display the functions of the
future information system and therefore definirsgréquirements is much easier and more correct.

- Keeping defined information between the developegams: It can often happen that business analysis
is done by other part of the developing team than doftware design or even by another solution
provider. If these models contain also the paréitgm of the future information system, the other
team — doing the requirements definition, has \@kianformation about the expected functionality of
the future information system.

- Supplying the customer with the information how fhture information system will work. As the
business diagrams are quite understandable touterner and contains also the human activities, he
can easily control (and discuss) the expected imality of the future information system

It is possible to make a conclusion that creatingifess diagrams and using them as the basis dor th
requirements definition is very useful step, bmggimore advantages for the development procedseofi¢w
information system. The developing team should géndo this step when developing the system usich su
approach in which models of information system areated. In cases when the agile approach for the
development process is used, this step is noseshbecause of minimization of system modelling.
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