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Abstract. This paper developed an Object-Oriented (O-O) agpr@s an open architecture for
financial reporting that is based on the notatianifidd Modelling Language (UML) and the
Rational Rose® tool. The O-O approach integratéal time financial reporting has interoperable
building financial statements that must be ava@ablbe included in any economic and financial
analysis of a corporation. The implementation ofopen architecture for developing financial
reporting is supported by the systems analyst wiogk observes and understands the general
domain of financial reporting, as well as, inpunirthe specialists, directors and stakeholders of
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the corporation. Then, with reference to the Partisg experience, the research scope is towards
a basic structure of financial reporting whose Itssare applicable to any corporation. The
further implication of the architecture for thedimcial reporting is to built a prototype to answer
the market needs.
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1. INTRODUCTION

The purpose of this paper is to develop an Objeetr@ed approach as an
open architecture for financial reporting. The “oldroblem of creating an
information system still exists and which is thestb@dapted to a specific
corporation, with minimum development expenses.e@bpriented (hereafter O-
O) approach is subdivided in analysis and desigm whil develop construction
methods of the information systems (hereafter I-8)e basic concept of O-O
supports the creation of software which is both ptalsle to change and
economically feasible. The results of this condtounc also reduce the risk of
developing complex software.

The research scope is towards a basic structureem@sults are applicable by
any corporation on financial reporting with refererio the Portuguese experience,
specifically to the financial statements, in tHa tnformation modelling is justify
by the O-O approach. The authors develop a modsdan the notation Unified
Modelling Language (UML) and use the Rational Roswol. The model is
independent of the programming language, the used &and the software
development process. The UML is a graphic languhgeé specifies, visualizes,
builds and documents engines of a complex softegsteem (Booch et al. 2000).

The systems analyst observes and understands tlerajelomain of the
financial reporting, as well as listen specialigisectors and stakeholders of the
corporation. This analyst filters the domain throube understanding of specific
aspects related to the reporting system (Coad & dmul1991) and, further, builds
a model or prototype for processing the finanagplarting information. However,
the O-O approach requires a major shift in thinkaycall stakeholders involved in
the corporation and its environment.
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To fullfield the purpose of this paper, it is dased the O-O approach, for
afterwards integrated it on the financial reportsgodivided by each financial
statement that is included in the economic andfirsd analysis of the corporation.
The implementation of an open architecture for tguag financial reporting
model based in the Portuguese accounting environimgmesented with concepts
and methodology. This process is based on threeafental principles:
abstraction, encapsulation and inheritance, thes havenues as protected systems,
that is, comprehensible and maintainability easinas well as total cost reduction
of the life cycle information system, allowing toeate mechanisms to model the
reality.

2. THE OBJECT-ORIENTED APPROACH

Knowledge has begun to take the place of capitathasgenerative force of the
corporation (Drucker 1996). As result, society drito create dynamics to develop
knowledge, very different from the past, when kremige was a secret. To make this
possible, I-S has emerged as a group of key faatomng the implicated people, processes
and resources in the gathering, processing andbbitdy of the information inside of the
corporation (O'Brien 1993 and Piattini et al. 19%) shown in the Figure 1.

People

Resources - Technology
Processes

Figure 1 Key Factors in the Software DevelopmetcPss (Piattini et al. 1995)

The key factors in this development process afteotawv ideas that can appear
from any source: individual users and in groupsetment and marketing team,
among other economic agents. Thus, this paper msesge O-O approach as an
open architecture for the financial reporting.

The authors centre the O-O approach in the softemagmeering context. The
methodology is, usually, presented in phases dstaeries, with techniques and
notations associated each one of them, forminghareat set of methods used in
the construction process (Pressman 2000). The cheshan organized collection
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of notations, techniques and formal or semi-formadcedures to model one or
more activity of the financial reporting or anoth&€herefore, the method proposed
by Booch (1994) consists on integrated techniqudigation that includes micro
process activities and macro process phases, wingk applied to whole the
information systems (see Figure 2).

The Figure 2 presents the micro and macro developpmcess subdivided
by: the micro process activities that is more dipselated to the Boehm’s spiral
model in terms of different types of refinementsd aerves as the framework for
an iterative/incremental development (easy to addhe architecture); and, the
macro process phases that is closely related toréliional waterfall life cycle
(the oldest methodology know for developing an matted data system), and
serves as the controlling framework for the microcpss. Complementary, the
micro process is concerned with the individual digver or a small group of
developers, while the macro process is concerndu tive software management
team (for truly massive undertakings) (Booch 19%ygroup of tasks analysis is
defined at the micro level and it is reapplied acletask of the macro process.

MICRO Process activities:

/ Identify
Identify the semantics
Identify the relationships

Implementation loétclasses and objects

MACRO Process phases: /‘ Conceptualisation
Analysis
Design

Evolution

\ Maintenance of the information system

Figure 2 Micro and Macro Development Process (Bd®9v, adapted)

Thus, an evolutionary approach is maintained, Hat the systems analyst (or
requirements engineer) has, that according to ttdaodology proposal by Booch
(1994), to do the interaction of the O-O approadi financial reporting. Begins
in the micro process, based on a tasks set the¢pteon the needs of the financial
analyst involvement in the development process imaahtify the classes and
objects at a given level of abstraction to estalise boundaries of the problem at
hand; semantics of these classes and objects #bliskt the behaviour and
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attributes of each abstraction identified in theywus phase; relationships among
classes and objects to solidify the boundariesndfta recognize the collaborators
with each abstraction and implementing classesajetts to provide a refinement

of existing abstractions.

In the O-O approach of this research, an objeenisentity that exists in the
time and space (i.e. computers), with specific nénee HP Compact), visibility of
other and for other objects and instance of a otdslsehaviours. An object is
defined in class hierarchy via its sub-class @@ministrative equipment), class
(i.e. tangible fixed assets) and super-class {ix@d assets), which determine
everything about an object. A super-class may laamyenumber of sub-classes and
classes. Objects are individual instances of ascl@m its side, a class is the
description of more objects by means of a uniforroug of attributes and
operations. As it can be observed, in the O-O pgmadfunctionality is achieved
by collaboration among objects and in the O-O teoligy. The object fixed
assets has inherit behaviour from different clagssash class providing one or
more of the required behaviours. This propertylgect-oriented systems is called
multiple inheritances.

The system according to an O-O approach has ditferlearacteristics from
other system developed according to functional iiegles. The construction is
made itself in abstraction extracts (sub-systemdjat each extract is constituted
by objects and classes collection with reducedmsi of another extracts. From
where, the components of a same sub-system halevand structure and not
nested rigid, being the flow of control more fluahd the objects must be
independent and autonomous.

Effectively, there are differences between O-O atiter methodologies. The
O-O contains a code (sequences of computer inginsgtand data (information
which the instructions operate on) and in the othemlitional methodologies code
and data have been kept apart. In this perspe@meth et al. (2000) defend that
the new technologies as the O-O approach will rgwaize the information
management, especially in the Enterprise Resoulaenidg (ERP) market. For
example: i) Developing international sellers of E&#tware, such as: Computer
Associates, In®, Cincom Systems, &, GEAC®, IBM®, IFS®, Intentia®, JBA
Internationa®, J.D. Edward®, Made2Manag®, MAI System®, Marcan®,
Mincom®, McDonnell Information System® Oracl®, PeopleSof®,
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PivotPoin®, PowerCer®, QAD®, ROI System®, Ross Systen®, SAP AGR,
Systems and Computer Technol@gy System Software Associa@s Symix
Computer Systen® and Tetra Internation®&}, ii) Providing solutions for complex
functional areas of the corporation, like: accaugtand management, production
and materials management, quality management, ptambtenance, sales and
distribution, human resources management and proj@magement; and iii)
Implementing new accounting practices, such asivigctbased cost and
management, balanced scorecard, shareholder valalyss and intellectual
capital methodologies.

Therefore, the information provides by the finahceporting has support on
the accounting information. It is not more than afid¢he information sources in
the software systems development. In fact, mairrcesuof the O-O consists,
among others, in obtaining systems more defendecelation to attempts of
corruption and in reduction the total cost of thimimation system life cycle, with
particular attention to the maintenance expensesget comprehensive,
maintenance facility, reduction of development reskd productivity increase.
These O-O models progress as different databasksearch engines became
available to enlarge the system further in workthe corporation. After the
corporation agrees and accepts the final versioth@fcode, the outcome of the
system shows what it was been learned from therexme.

Complementary, an open architecture is related spirifications, which are
public and as the opposite is proprietary. The etanpurposed in this paper,
being an open architecture, present as great ayarhe availability to anyone
add-on products for it and as disadvantage it allothers to duplicate it. However,
it is the opportunity to minimize wrong behaviowasd to maximize innovations.
Another lesson of this explosion of good behavigumternet, which is built on
standard interfaces, TCP/IP protocols, a basic fdataat, and a uniform identifier
or addressing mechanism. All the information nea@garding the interconnection
aspects is publicly available (Hauben 2001).

3. FROM THE OBJECT-ORIENTED APPROACH TO THE
FINANCIAL REPORTING

One of the characteristics of the financial remgrtis publicly available. This
essential to all the stakeholders knows and aidbéin decision-making process.
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Quantitative information is less likely to be misienstood than qualitative

information and this is one important features afaunting information. However,

it takes time and effort to collect and process amds costly to produce. These
guestions exist, because information has an ecaneatue, by which intends to

improve the application of resources in the glab@anomy, in what refers to the
wealth distribution among citizens and corporati@swell as the formation of the
productive capital (Giner 1995). Although, thisanmhation needs to be provided in
time that allows being relevant to the purpose vidrich was made (Crowther

2004).

One corporation choose a depreciation methods,oek stost methods, a
reporting period and each option make financiabregdifferent form another one.
The general ledger contains all of the financiadoamts of a corporation offers
unlimited financial reporting capabilities. All tHmancial statements are modified
simply select formatting options that allow to lougl specific report that answers to
the needs of information. To minimize these differes, the authors used the O-O
approach. This allows managers to develop morelyeasmnd efficiently
management skills. Also, the interpretation of thesrmation contained in the
statutory report is based in a proposal of thenire reporting support in six
financial statements related with mandatory disalesof information. In this
sense, this research is centred in the structudeimrof the Portuguese Plano
Oficial de Contabilidade (POC), for best understtredlimitation and the quality
of the accounting information that will build theone appropriate information
system. Similar methodologies were developed byersévauthors such as: Chu
(1992), Murthy & Wiggings (1993), Adamson & Diltd995), Windcliff et al.
(2003) and Verdaasdonk (2003). The POC was apprbyeithe Decreto-Lei n.°
410/89 of November 21 (MF 1989), but it is not aggblto banks, insurances
companies and other entities on the financial sedtecause they have specific
accounting plans that must applied (Bento & Machad02). However, in these
sectors, the approach developed in this paper eaapplied because the financial
information contained in the statutory report iscabupport in the six financial
statements. In this sense, several of economiwitgctsectors have specific
accounting plans, in consequence of legal contrml accounting needs, for
example the accounting plans for the: local auiasgheducation sector; health
sector; institutions of the solidarity and sociatety system; and sport federations,
associations and clubs (Abreu & David 2006).
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To obtain a true and fair view of the accountinfpimation system, the
corporation decide about the periodicity (time pérassumption), because the
Portuguese corporations present their accountsnmuad basis that, usually,
coincides with the fiscal year and the time peraddone year’ in calendar year.
Also, they can elaborate interim financial repatifmonth, quarter or semester)
that in anything affects the methodology developedthis paper. Also, the
structure and information of the accounting infotiora system must be subject to
the following qualitative characteristics: relevanabjectivity; understanding;
economic logic; accuracy; opportunity; quantificati trust; and verifiable. Indeed,
the accounting information system must be free froaterial mistakes, frauds,
omissions and of previous judgements, and it shbeldbjective and impartial to
the needs of the corporation. So, any informatiothe financial reporting allows
influencing appropriately the evaluation of eveotshe past, making of decisions
in the present and accomplishment the forecastthéfuture (Peters et al. 2002).
To accomplish all that, the authors propose thieiohg seven tasks to build the
model:

— 1st task - Establish the basic user requiremeatsntust be communicated
between the financial reporting analyst and théesys analyst, so that the
evolution of the knowledge and experiences andeaehthe conditions
adapted to the progress.

— 2nd task - Establish the use-case model.

— 3rd task - Establish the interaction model.

— 4th task - Identify classes, attributes and openati

— 5th task - Represent the relationships betweese&das
— 6th task - Develop the open O-O architecture.

— T7th task - Improve other previous tasks and reegptieratively until the
model is complete and accurate.

The goal of the O-O is to define all the classgserations and attributes
associated with them that are relevant for thenfire reporting. It intends to
develop the relationships between them and alsprésent the behaviour they
exhibit (Pressman 2000). The basic user requiresmenist be communicated
between the financial reporting analyst and thetesys analyst; so that the
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evolution of the knowledge and experiences allotaiolng the conditions adapted
to the progress. Another question for the importatationship is that financial
reporting must be concerned with meeting statutequirements, record keeping,
producing the financial statements and generatdgjme, internal and external
information that the corporation needs.

All systems present attributes group that are comtodhem (Vaassen 2002),
and financial reporting is not an exception, it hadace the complexity of the
problem domain. In a starting point of view, theusture of a complex system
implies that is developed from a simple system #hagady works, for example a
financial accounting (Booch 1994). But, the incee@$ reporting requirements is
possible to change in any time each statementtardince another one that must
present. A full disclosure of the financial repogtipresents notes to the financial
statements, other issues, auditor's and managensparts, and six financial
statements, which are: balance sheet, income statenfunctional income
statement, origins and applications funds statenmentent funds statement and
cash-flows statement. These financial statementaatabe understood each one
apart from the other. It is only by integratingrthé an open architecture that the
financial reporting can be evaluated.

In this paper, the notes to the financial statementhe annex of balance sheet
and income statement are not object of referenesause this disclosure involves
uncertainty, complexity and it is extensive in epf being a summary of
accounting policies and explanatory notes. So,nthen objective of the paper is
the six financial statements which provide all imfation to investor decide. So, it
will be developed thdirst task of the modedubdivided by the requirements and
specifications of each financial statement.

The first financial statement analysed is the badasheet (see Table 1). It is
subdivided in gross assets (GV), depreciation andigions (DP) and net assets
(NV). The purpose of this statement is set out financial position of the
corporation. The horizontal format was adoptedl@Rortuguese POC, providing
in the Fourth Directive of the European Economicr@unity (EEC 1978). The
balance sheet represents a group of accounts \@hécbbjects, aggregated in sub-
classes like fixed assets and current assetspasidgses equal to assets, equity and
liabilities, which also reflect the patrimonial wtture of the corporation, in a
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specific period of time. Theanet result of the exercisis an object from the income
statement.

Asset: Value Equity and Liabilities Value
GV DP NV

Fixed asset Equity
Intangible fixed asse ... X X X Shareholders’ equi .................... X
Tangible fixed asse ..... X X X ownshare..........coooeeeeiieeeinnnnn, -X
Financial asse............. X X X Reservesleg ......occoevveiii i, X
Current assets Reserves othe ................coeet. X
StockS... v X X X Transitionresults .............ceceneeeee. +X
Debtors— m/l termr ....... X X X Net result of the exerci ............... +X
Debtors-s/ tern ......... X X X Dividends anticipate .................. -X

Liabilities

Marketable ................. X X X Provisions liabilities and charc ..... X
Cash and banks ........... X X Creditorssm/l ternm .................... X
Creditors—s/tern.............coo..n. X
Accruals and deferrals.... X X Accruals and deferrals ................. X
TOTAL X X X TOTAL X

Table 1 Balance Sheet

The second financial statement analysed is themacstatement (see Table 2).
It collects, process and represents accountingrdbon related with the activity
of the corporation. The POC adopted the horizdaiahat in spite of the Fourth
Directive of the EEC provide four different proptsalhe main objective Is to
measure and report how much wealth (profit or ldks) business has generated
during a specific period of time. Table 2 showsraug of income statement
accounts which are objects, aggregated in subedaasd classes that represent:
inflows (revenues), outflows (costs), increase rigpiand decrease (losses) of
different type of resources of the corporation. Tiaure of the business will
determine a different model.

Costs and losse Value
Operationacosts andosse X
(A) X
Financialcosts and loss X
©) X
Extraordinarycosts and loss X
(E) X
Incometax of theexercise X
G) X
Netresult of theexercise +X
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TOTAL X
Revenues and gair Value

Operational revenues and gz X
(B) X
Financial revenues argains X
(D) X
Extraordinary revenues and ge X
(F) X
TOTAL X

Summary:
Operational results: (E- (A) X
Financial results: (FB) - (C-A) X
Current results: (D- (C) X
Results before tax: (F- (E) X
Net result of the exerci: (F) - (G) X

Table 2 Income Statement (S_Income)

The third financial statement analysed is the fionetl income statement (see
Table 3). It reflects the net result of the exexas the earning per share as a result
of the total revenue less the total costs incuiredenerating the revenue in a
specific corporation. It is possible to recognisgenue at different points in the
chain production of the corporation (Atrill & McLag 2004). Also, it identifies his
application and it is useful to analyse the evolutiof the corporation. This
statement was regulated by thecreto-Lein.° 44/99 of February 12 (MF 1999).
The ‘net result of the exercisis an object from the income statement.

Value
SIS ANISEIVICE, ... it ittt et e e e e e e e e X
COSES 01SAlES ANISEIVICES ...ttt e e e e e e e e e e e e ee e aeas -X
Grossresults +X
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Otheroperationalrevenues angains ...........cooce it i e e ee e
DIStIDULIONCOSES ...ttt e e e e et e e e e
AdMINISIFAIVECOSEE ... et et et e et e et e e
Otheroperationalcosts aNdOSSE ... .......ceiu it e e e e

Net coStof fINANCING ... e e e
Gains lossesfilial andassociat ..........c.oou i
Gains 10sses)n otherinvestment ... ... ..o e e e
Resultsno-usualor no- frequent .............coooveiiiiiiieiennn ..

CUreNtreSUIStAX . ...t e e e e e e e

Resultsof discontinuecoperationsnetvalue .............coeoiiieie i e,
Revenueand gainSexXtraordiNar ... .......o..ie oo et e e e e e
Costsandlossesextraordinarn .............cooevviiee i nennn..

Extraordinaryresultstax ..........oooeeiiiieeiin i e

Change:in accountingpolices netvalue ......................

Operationaresult:

Currentresultsbeforetax

Currentresultsafter tax

Extraordinaryresultsbeforetax

Extraordinaryresultsafter tax

Net resultof the exercise

Earningsper share

Table 3 Functional Income Statement (S_Income_fonat) (Magro et al. 1999)

The fourth financial statement analysed is theinsigand applications funds

statement (see Table 4). It is supported by thegémin the accounts presented in
the balance sheet of two consecutives periodsnd. tThis statement is structure in
two separate parts: origins of funds that are @s®urces generated in the one of

the exercise with relation to the other; and apypilons of funds that are financial

resources used by the corporation in a specificceseeto develop the economic

activity. The het result of the exercisis an object from the income statement.

Origins of funds Value Applications of funds Value
Interna
Net result of the exerci ............... +X Distribution:
Depreciations (change ............... X For application of resul ............... X
Provisions (change ................... +X For application of reserv ............. X
Externa
Increase of shareholdelequity ...... X Decrease of shareholders’ eq' ...... X
Decrease financial ass ............... X Increase financial ass ................ X
Decrease of debto— m. /. ternr..... X Increase of debto~m. /I. tern ....... X
Increase of credito m. /I. tern .... X Decreastof creditor—m. /I. tern .... X
Decrease of fixed ass ............... X Increase of fixed assi.................. X
Decrease of currentfun .................. X Increase of currentfuni................... X
TOTAL X TOTAL X

Table 4 Origins and Applications Funds Statemen©(SA_Funds)
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The fifth financial statement analysed is the corfands statement (see Table
5). It shows the changes in short term accountshef balance sheet of two
consecutives periods of time, but there are noludsd in the Table 4. The
‘decrease of current fundsr ‘increase of current fundérom Table 5 is included
in Table 4. This procedure increases the compleithis information system.

Value Value

Increase of stocks ................ooe . X Decrease of stocks .............cecevneet. X
Increase of debtor s/ term .............. X Decrease of debto-s/ term ............. X
Decrease of credito~ s/ term ........... X Increase of creditor s/ term ............ X
Increase of cash and banks ........... X Decrease of cash and banks ........... X
Accruals and deferrals .................. X Accruals and deferls ...................... X
Decrease of currentfun .................. X Increase of currentfuni................... X

TOTAL X TOTAL X

Table 5 Current Funds Statement (S_Current_funds)

The sixth financial statement analysed is the €ashstatement (see Table 6).
It is established by the Accounting Standarfdgegctriz Contabilisticd n.° 14 of
the Portuguese Accounting Standards Commission (C883). During a period of
time, it presents all the cash movements with nadbjective of knowing the uses
and sources of receivables and payments of theoxarpn. This ensures the
identification of causes and effects in processsitat and if they have the same
effect from normal activity or extraordinary. It the most complex financial
statement.

Each one of the financial statement referred shaoldbe viewed in any way
as substitutes for others. Rather, they should den sas performing different
financial reporting functions. But, these stateraeapresent the main requirements
to the open architecture, knowing that will diver@ecording to the type of the
business to which is made it. These features mak®-& approach easier to be
configured for full supports of these aspects.

Direct Method Value
Operational activity receivabl X
Operational activity paymen -X
Operationg activity flow (1) +X
Investment activity receivabl X
Investment activity paymen -X
Investment activitylow (2) +X
Financing activity receivabl X
Financing activity payment -X
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Financing activity low (3) +X
Changescashand cashequivalen (4) = (1) + (2) + (3 -X
Exchangeatedifference: +X
Cashand cashequivalentat start of period -X
Cashand cashequivalentat end of period X

Table 6 Cash Flow Statement (S_Cash_flow)

In the 60’s starts the expansion of the use of aderp (lanman 1998), and
consequently, the promotion of techniques and amiterprocedures to any
information system that become one of the esseta@bs of accounting. The
interaction among financial reporting (that integea financial accounting and
corporate finance) and open O-O architecture pdirdgat to assure that the
financial structure to the corporation, obtainindgireancial management between
needs and resources; to observe cash managenthet @drporation, studying the
cycles of exploration of the corporation, to asdime liquidity, with the objective
of not allowing, with permanence character, thafifg and gains are smaller than
expenses and losses; to allow constant solvendheotorporation, with special
attention of the degree of liability of the capstalnd the exigency period, volume
and typology of the loans; to assure profitabibfycapitals and productivity of the
corporation, maintaining the competitiveness inaitdivity sector; to obtain an
appropriate process that allows taking, to evalaaie control the management
decisions.

4. FROM THE FINANCIAL REPORTING TO AN OBJECT-
ORIENTED ARCHITECTURE

In such complex system as financial reporting, éhare issues that cannot be
adequately modelled because they are qualitatigpawn and un-revealed (Liu &
Stewart 2004). Thus, it is important to generataseasus amongst the different
groups or individuals that participate in this pss, because the interaction of the
O-O approach with the financial reporting is supedrin accounting information
generated by the economic activity of the corpomtwhich produce outputs of
information and the construction of the financitdtements. The O-O approach
provides a generic means of recording business datause it is more adaptable
to change and economically feasible while the e3itda Business Reporting
Language (XBRL) aims to facilitate the automaticclenge of information
between software applications that uses a setxohtamies to provide a specific
framework for data interchange according to exgstigporting standards (Bonson
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2001). However, there is also the need to cledndylienefits to be derived from
implementing O-O approach and XBRL solutions thaitanswer the information
needs of the corporation (Williams et al. 2006).ud,hall the reports produced
should be in XBRL format must have the integratdmformation.

However, in this task another dimension of compjearises which concerns
the interaction among the components of a softwarehitecture. Software
architecture is an abstract view of a softwareesystistinct from the details of
implementation, algorithms, and data representgfivagoni & Gaspari 2005). In
fact, thesecond task of the design procasss successfully a Use Case Diagram in
the notation UML (see Figure 3).

- \ Account Maintenance Accountant
Financial Analyst

include>>
Financial data

Financial Treatment

Financial Statement

>

Financial Reporting

Figure 3 Use Case Model

The Figure 3 represents the development of the epemtecture in the user
perspective. Thus, this formal specification of tyee Case Diagram describes the
requirements of the information system, defining tfelationship among the
different actors, that could not being necessdmignans. Also, they participate in
the system to execute its functions through Usee€dsach Use Case represents a
sequence of actions in the system. Use cases,samhor systems are described

using use case diagrams (UML 2004).

In the Figure 3, the systems analyst and the fiahaoalyst are standing out as
human actors that change the requirements of stersyto the other built. In this
development activity, they benefit from the accainility promoted by the
accountant, where it stands out the account maantsn the financial data and the
financial treatment, allowing to generate the firiah statements and the
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consequent financial reporting. In the financiadtsments, they include control
objects to give the required control flows betwésncapabilities of role objects in
order to satisfy the collaborative rules definedhe commitment model (Lin &

Lin 2004).

The third task of the design processttles down the interaction model (see
Figure 4), in which comes the Sequence Diagram tlegicribes as they are
integrated the different objects in a certain pgrd time and in that each object
links with the other ones through the change ofsagss, following the Sequence
Diagram of ‘Account Maintenance’.

D)
Interface Adm inistrative POC-424 :
equipment: Account Classify account

L Accountant
Account data Create()

Update () :%

F

Financial data Get()

Debit()
Credit() /ﬁ

Figure 4 Interaction Model: Account Maintenance \Batce Diagram

This interaction model is only one of the examptésthe system. In the
interaction model that represent an Account Mamere Sequence Diagram show
in Figure 4, the accountant as an human actor neatlegaccounting and financial
data (i.e. Administrative equipment) following thigh the specifications of the
POC requirements that generate the financial a¢owunl he specifications of the
Portuguese standards are according with the Irtenad Accounting Standards
and International Financial Reporting StandardsS(IARS) in agreement with the
Regulation (EC) n° 1606/2002 of the European Radra and of the Council of 19
July 2002 on the application of international asitmg standards (EC 2002).

Thefourth task of the design proceissthe identification of classes, attributes
and operations in the financial reporting. The samadefinition of each class
makes it a textual description. Also, recognizeanscies where it participates and
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all the attributes and operations are describedgém & Silveira 2002) in relation
to present research, but for reasons of synthesisat identify. Therefore, the
main objective of this task is to describe one gdanshow in Figure 5 and that
represents the assets class. The finite numbeysenations or attributes are related
with the class.

Asset

EXAsset_Id
=ExdAccount_Id
ExID escription
ExDepreciation
E=Provision

E-INet_Asset

Class

Attributes

validate ()

LSsum ()

S ubtract()
=¥State_depreciation()

=¥State _provision ()

>
—
\i ‘State_net()

Figure 5 Asset Class, Attributes and Operations

Operations

The fifth task of the design procegwomotes the representation of the
relationships between classes (Figure 6). It isrgpldied, in the Figure 6, for the
assets and the Balance Sheet. The inheritance morsceised to define object
hierarchies and abstract objects allow the writggeneric algorithms and the
easy extension of the existing code and this cipabf the O-O applications to
interpret the same request differently dependinghenobject being processed is
called polymorphism (Kromer et al. 2005).
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A wItiE licity ll]

Claszify_sccount
Accoun: | [ Er:Clazzify_Id
RN Sedccount_Id
Sbeccrlpllow | 4 ]l. = |[SRBebDebit “alue
@b Ak e — ECradit_walue
AScSaziation S0 ate
=T reat 0
BUplat D ebite)
o WCredit])
A==t |
EEEEAL Aggregation r‘—‘-I
Etcconnt_H
1 Balancae_=zheaat
gl e g erlp tla s .
gL epreciation E:ﬁ ce _
Ehprauis o %E ili -.*It.__ I;:(II
a. & ﬁ:' R
PELAREET Sl lab itle 5 _1d
=yalklakt o EgeR _syiops s _Hd
Wm0 avame
==y ptrac :
eotnte _depreciation """--all':lit?
W|ctak _prvElor 0 WSam G ~
Wt E _ o2t e a b tracto

Figure 6 Relationships between Classes

After the definition of the scenarios and the idedtion of the classes,
attributes, operations and its relationships, itswabtained the architecture
requested by the O-O approach. Bheh task of the design processtablishes the
Class Diagram (see Figure 7). Open O-O architectnedles the systems analyst
or the software engineer to model a problem byeasgmting both static and
dynamic characteristics of classes and their matiips. The approach reflected in
the Figure 7 is valid for individual and consolieatfinancial statements, knowing
that both financial statements must draw up orbtees of standards applied both.

The interactions between individual and consolidateccounts can be
represented in a new task. Analysis for O-O systeowurs at many different
levels of abstraction. In this sense, by studyhginteraction of the O-O with the
financial reporting analysis, using the effect bk tinformation of the circuit
documental resultant of the regular activity of dogporation, it expresses in the
financial accounting, originating outputs of infation accounting translated in
the construction of the financial statements.
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Account
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Figure 7 The Open O-O Architecture

ESCcurrent funds _ d

S _Current_funds

ESAsset_Id
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E=c _f_1d
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Consequently, the authors use the O-O approachetdeca software system
that is adaptable to changes. It was developed awvitleconomic expression and
obtaining a level of larger trust in relation t@tborrect system. It is expected, like
this, to decrease inherent expenses in the develuprof complex software

systems, as inherent in the economic and finanaalysis.

It becomes necessary to improve the open O-O acathre with all the
previous tasks reapplied iteratively until the mladecomplete and this will confer
high flexibility and adaptability to the softwaresign.
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The proposal model presented in Figure 7 is a guisite for assimilation of
engineering principles into software developmeatck3don et al. 1995). The main
advantages of the O-O approach for financial repgris the similar name of
classes and attributes (see Figure 7), as welthespnames of the six financial
statements. Although, the open O-O architectureviges requirements
specification for this system development still teans precise, formal and easily
understood components from the financial reporting.

5. DISCUSSION

The purpose of this paper is to develop an O-O agmbr as an open
architecture for financial reporting. Emphasis vyatece in the O-O approach that
offers a new and powerful method for software eagimg, because it is easier to
use and to develop in order to produce softwareemanderstandable and
maintainable. In this sense, it contains all therahteristics of a complex
organized system and it is available for constangrovements and changes. This
IS possible because the seven tasks followingenctkeation of the O-O approach
for financial reporting used a spiral model witmstants refinements. In addition,
it allows anyone to make use of this proposal, beeas an open architecture is
available to any corporation to apply it. Sevenathars have encouraged software
engineers to build reusable components, althougtetis little information in the
environmental literature about how these will bealep or use (Papajorgji et al.
2004) and one advantage is act as an effective mrewiba team involved in
analysis using an O-O approach. In the Portuguesgomment of the financial
reporting, it appears that the relative simpliaify the selected model does not
affect the nature of problems encountered andribvged solutions.

In the analysis and conception of O-O approachnthen excellence measure
Is the simplicity and use easiness, allowing toaibtn effective and efficient
architecture, improving the maintenance, reuti@atand modification of the
software. These benefits are essential for then&iiah reporting in consequence of
regular adaptation needs to the legal environmedtexonomic changes. Another
advantage of the O-O approach is the developmeahtoonments with business
view.

The financial statements provide information esaémd the decision process
based in the economic and financial situation efdbrporation and its changes, as
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well as the management process. So, all the systebeing useful to many
stakeholders, such as shareholders, decision rearkeestors, workers, creditors,
banks, public administration, stock market, cliengsxd other users of the
information). This analysis is modified to each mmation according to the
typology and the financial analyst's objectivess #tnowledge of the corporation
and its historical background, economic sector, iado@nd international

environment. For all these reasons, it is crumahave multidisciplinary teams,
especially concerned with elimination of asymmetnformation between the
financial analyst and the systems analyst thatdceaproduce the reality and
develop a system that it is better adjusted atahel of information demanded by
the stakeholders.

Globally, the authors agree with Formica (2003)t thatisfiability, i.e. the
absence of contradictions independently of anyldesta, it is a fundamental and
critical problem that has been marginally refenrethe literature. This is one way
to promote discussion of these results, to devslojpware programmes and to
allow new technologies to incorporate in busineggigion and in financial
reporting. An issue for further research is tha @O approach speeds up the
development of new programs, and, if properly usegroves the maintenance,
reusability, and modifiability of software.

Particular emphasis is given to the UML that isteuadapted for the
construction of models of information systems oDQOhalf constituting in this case
an excellent one, jointly with the easy access$ipbiif the Rational Rose tool for
non programmers, being adaptive, largely used antldped with robustness,
constituting an efficient solution to model. Thitswas sought, in the analysis of
the financial reporting, to identify objects andsses in particular common to this
problem. If on one side, the information, expressedhe financial statements,
shows all the events of the past, the same assunugs, and more, a primordial
paper when being used for planning the future.

Thus, this paper is pioneering in the study ofréslation between the Object-
Oriented approach and the financial reporting, al as in providing the reader
with a perspective on this important field, theaficial report, and has left some
guestions open for discussion, leading possiblgrtother improved study which
could provide solutions to these questions. Intar&uresearch the authors want to
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improve the model, including the notes to the fmal statements and their
relationships.

This open O-O architecture recognises that anymstivhich a corporation
undertakes will have a direct and indirect causd affiect not just upon the
corporation itself but also upon in their exterealvironment. This view places
financial reporting at the centre of the informatgystem. To deal more efficiently
with theses complex aspects, it has been accepedignificant features and
benefits of the O-O approach.
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