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Abstract—Requirements elicitation is not an easy task.
Different expectations between users and analystedundancy of
information and lack of standardization can make tlis task
difficult and conflicting. When it comes to softwae for the public
sector this task becomes somewhat more complicatéecause of
the constant changes in federal laws and regulatisn This paper
presents a case study of applying work instructionso remedy
these kind of problems, as well as others found ithe company
where the study was carried out. We achieved veryrpmising
results, namely better utilization of human resoures and
reduction of job demand.

Index Terms— requirements elicitation, software engineering,
public management software.

. INTRODUCTION

R equirement elicitation is one of the most impartsteps
for the success of software development. At theecur
market, in which rules and/or technologies changestantly,
this specification is even more important [1,2]. well
specified requirement can be easily understood laamte,
correctly developed. Nevertheless, in case it do¢sichieve a
significant quality that allows for the correct édspment, we
may face delays in this latter phase, causing tdakuality in
the processes and even the failure of a projeciutia [3].
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In order to work in this kind of market, softwarenspanies
need to use modern techniques for the elicitatibhusiness
rules inherent to this field and from them credte software
that are adequate to those requisites. Hence, wesea that
the pertinent mechanism to manage this flow of rimfation
may be defined by the requirement elicitation pssdd, 2].

Given this context, this work brings about not ordy
methodology to improve the specification of receisi for
software development (which would be a hard tashtdslf),
but also develops this scenario focusing on so#war
development for the public sector, making this ledmge even
more interesting, given the many difficulties asated to
adapting to and following the constant changesénBrazilian
public sector [5].

Software development for the public sector is anmssg
where the rules come from several different depamtsrand
to manage this possible conflict during developmisnthe
responsibility of the requirement elicitations phais order to
avoid redundancy. Given that the same requiremeayt be
needed in many different regions around the couniith
different specifications. Hence, it is necessary fibhe
participating professionals to be very skilled kattthis factor
becomes evident and decisions are made in ordmraid this
problem and comply with the requisites.

This case study was performed in a private company
Londrina-PR which has been in the software devetpm
business for the public sector around Brazil forenthan 20
years. A company that intends to work in this fieldeating
software that answers these needs must first become
specialized, which is a complicated and difficalsk. Hence,
these companies face the challenge of speedingrmess,
without losing focus in the quality and in the ofysace of the
existing legislation.
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In order to speed up this process in those companie
essential property is needed:
whether this information comes from internal or ezral
sources. It is essential for the knowledge to lwended in an
organized fashion and duly cataloged, so that g kesults
are achieved [6]. Nevertheless, above all, one reesk the
quality of that information, which is the largeshatlenge
faced, given that the specialists in this field nat always
present their requirements in a clear and ideal way

In order to face this challenge, this work intetmpresent a
process model that can help the entire softwareldpment
for the public sector area. We will do that throulé creation
of work instruction, attributing new roles, cregtinorms for
the work flow and changing the behavior of the wehtdam.
The public sector is a very specific area becatigs specific
and complex business rules. Hence, there is a diiyeof
contexts for the gathering of technical informatitr its
systems. This, combined with the huge amount afrinétion,
makes this problem even more complex and a hugéenpa
during its development.

This article is organized as follows. Section legents the
research methodology we used and related worksiog8ddl
contains a theoretical review on the state of theoé the
following topics: requirement elicitation, public ector
software and work instructions. Section IV descibhe
current state of the software company as the pmodel,
specifying its whole structure and workflow in angeal way.

We performed this search in several scientific base

information managémeincluding IEEE Xplore, ACM Library, Science Direct and

Scopus.

The work presented in [2] uses the function and the

knowledge of the stakeholders to define and exeaute
improvement identification process during the regment

elicitation phase. Using the experience of theditalders to
determine a method that can leverage the improvisnierhis

phase, this work was able to obtain significantriomement in

his processes.

Raspotnig and Opdahl [3] present an interestindkwaorthe
comparison of the literature on the widely usedmbigues in
the requirement elicitation phase with the goalidahtifying
the best of them. Since our proposal is to impritreerequire
elicitation process for public sector software depment,
both studies [2] and [3] converge to a common tetuat the
opinion of analysts and managers responsible fao
requirement elicitation phase contribute signifibarfor the
application of techniques and methodologies whitkrd to
improve this practice.

De Gea et al [4] defend using tools to help thesiregnent
elicitation phase but did not limit itself to thidea, for they
also realized that the application of methodologiaa also
improve this practice.

Two different studies [8,9] use the intelligencebenided in
the company social processes through the mappinthef
usability of the techniques use to elicit requiretse This

Section V describes the model we developed andieapplrelates this work to the one present above [4] andhe

during this case study. Section VI presents thaltesf the
application of our model and finally, section \dbncludes
with general thoughts on the model application #&umtdire
work.

|. RELATED WORKS AND RESEARCH METHODOLOGY

methodology used in that paper.
Sajid [10] defends wusing four techniques
requirements, calling them the conversation, olzem,

th

to elicit

analytic and synthetic methods. Each of these mndstho

represents a way to help the requirement elicitgtimcess.
The conversation method includes the idea of perifay an

Several studies were performed in the requiremeﬁﬂaWSiS of the main areas where improvement igired| and

elicitation field, so that it is able to expand uwesite

engineering. These studies reinforce the importaamm the
complexity of this area in projects, showing thasinecessary
to use engineering techniques in development ptojaed to
emphasize the real necessity of this very importtsk. In this
section we will present some of the research thatlated to
the research methodology used in the developmerthisf
paper.

A. Related Work

In order to reinforce the theoretical review thaillVide
described in section Ill, we have also performelitesiature
search for work related to the theme developedtighgaper.

In this literature research we found no work thaalt
specifically with the idea of using work instrugi®to improve
requisite elicitation. Nevertheless, we found salesimilar
researches that intend to improve the requiremeagita¢ion in
one way or the other and those papers will be digliin this
section.

the analytic method includes the idea of puttin ipractice
the ideas found with the conversation method. Phjger also
states that the practice of these methods allovestiablishing
a high quality requirement elicitation process, akhiwas
effectively demonstrated in our work, especially the
application and execution of the two methods dbscriin
order to develop work instructions.

The last paper mentioned in this section is thekwafr
Klenz et al [11], which builds a framework and altto help
the requirement elicitation process. According hg twork,
this model helps and directs in a general way t# Ways and
methods to elicit the requirements.

All the papers mentioned in this section have themon
goal of proposing methods and ways to generallyrdwveg the
requirement elicitation process. This goal is cotilyhe with
the main goal of our paper, which can be charamdrby the
usage of work instructions.
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Receive Analyze impact
Change of changes

B. Research Methodology

The research methodology used in this work sergethe
basis for the creation of the case study [7]. Wenided to
improve software development for the public settarr found
no specific model for this type of approach. Henee

e T

adopted a research methodology specified and dexelby
GAIA, the software factory of the Computer Science s —" S T’O
Department at the University of Londrina. More dstabout — U_ia;jle?
it can be found dtttp://www.gaia.uel.br/gaia_PDS/PDS.htm

The methodology developed and applied at GAIA seppl —Y——
the general foundation for any scientific applioatithat dgcfnp]:::tion ,( )
concerns software development and the applicatibritso requirements

model in a case study. This methodology is preseint&igure
1.

Fig. 1. Research and Development Methodology usedthe Software
GAIA.

According to Figure 1, we have 9 application levdibe
process starts with the macro-activity Initial Ayg$, when
the project scope is defined in meetings with thetamers.
Next, we find the activity Analysis and Planningfarring to
the building of a general plan for the project depeent and
information recording through the project plan.

The next step is Execution and Planning, whereptbgect
development and execution begins. Soon afterwavdsiave
the Validation and Tests step, which define whetherproject

Fig. 2. Requirement Management with the GAIA Metbiody.

Figure 2 shows us the main flow of requisite manseyd
which is divided into four main tasks. The firstReéceive
Change” refers to the changes which are requirecthiey
customer. The second, “Analyze Impact of the Chgnige
where the change requirement is evaluated by a teade up
of analysts, developers and project managers, wiiclies
whether the proposal is viable. If the proposadé&emed
viable, we begin the next phase of the project, fifize
Change”.

Another information presented by Figure 2 is thatthis
phase of the project is defined the timing and wettfor the
execution of this change and also a measuremett imfipact
in the whole system, by performing a structuralleaton of
its execution. Finally, after these projects argsfied the last
phase, “Update Requisite Documentation”, begins.tHis
phase we update the necessary documentation forcbacge
performed in the initial requirement.

These processes will be further described in the
development of our model, showing the real needefach
application task inside requirement elicitation.

Il.  LITERATURE REVIEW

follows to Delivery or must return to Execution and

Implementation in order to solve inconsistenciesd/an
problems found during tests.

In case the work was perfectly done, the next istéfnalize
the Project. Together with the tasks above, theeetlree
tasks which work in parallel whose main responigjbis to
assure coherence and correct project developmemnigh its
life cycle. These tasks are Manage Portfolio, Rsitpii

Maintenance and Communication Management. Since tH

main focus of our research is requisite elicitatitime task
Requisite Maintenance will be expanded in Figure 2.

In this literature review we analyzed the most negapers
published in the last four years which were puldtin the
higest quality and visibility scientific bases, buas IEEE
Xplore, ACM Library, Scopus, Science Direct, and others. Our
goal was to express the real state of the arteofuhdamental
and structural parts of this work. , Hence, we wabde to
build a strong and consolidated foundation abou¢ th
Sfinitions and terms which will be approached tigloout this
paper.

A. Reguirement Elicitation

According to [8, 12] requirement elicitation is thwitial
phase in the process of software development, iichwh
market research is systemically performed in orgefind,
organize and track the characteristics of a systéhese
reference also state that this phase can be unddras the set
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of techniques used to determine, detail, documeatvalidate
requisites for a information systems product. Hemwee can
define requisite management as the software engiigearea
which deals with the application of techniques anethods
that connect the needs to the solution.

Requisite elicitation is a long process with inee@stivities
for knowledge capture, combination and disseminafgy13].
During this phase, all those involved in the preceschange
information on the context and on the activitiesolhwill be
supported by the software under development. Riffepoints
of view, mind models and divergent expectationswben
users and analysts make this phase rather diffimdt full of
conflict. In many cases, the user is not even awéiis real
needs.

All those facts stated above turn requisite eli@tainto a
complex and risky activity, whose result may beomgplete or
inconsistent requisites [14]. Shen et al. [15] estiftat the
problems in this phase are responsible for 55%efiurdles
in computer systems and 82% of the effort relatederror
correction is directly connected to this phase. déenve can
say that requisites are the foundation for everpjqut,
characterizing what customers need to use of moidify
system and how it must perform.

This importance is real not
development, but also for any process that incluthes
development of new software artifacts [9,14]. Iderto have
requisites that really describe the intended systémis
necessary for them to be duly elicited. Among thgvdies
that are included in achieving this goal we mentiusiness
domain, requisite capture and classification, |iies
definition, conflict resolution, ambiguity and intsistency
verification and finally, system requisites negtitia.

work together is all development phase, includieguisite
elicitation. Its main approach is to use a dynagtoup of
techniques to facilitate workshop sessions. Tlobrt@ue has
been widely used but there is no conclusive studyits
efficacy in generating complete and precise retgssi

Another set of methods used are the point of viesented
to technique [18]. This technique considers thathea
stakeholder to the project can foresee the futysees under
different perspectives. Hence, the techniques drycdpture
those different points of view. One example of tmsthod is
VORD (Viewpoint Oriented Requirements Definition) [19],
where different points of view are defined and ctieed under
the supervision of the analyst (and not in a caoltabive
fashion). This may cause details that were consifiarery
important to be lost during the integration phase.

Besides the ones mentioned, another well known adefibr
requisite elicitation is the use of scenarios, Whice used to
improve the communication among the parts involirethe
system specification [18]. Its usage has been useful in the
identification and communication of requisites. feheare
many approached base on scenarios for requisitéagbn
such as event scenarios and use case. The lattetaly used
in the software industry.

only during software

B. Software for the Public Sector

Developing software for the public sector requisekt of
attention and concentration. The rules that anerient to this
type of business come from several sources, then ae
being national legislation. These rules establh grinciples
that are applied to the public sector referring niyaito
accounting, human resources, taxes, social secunmtgrnal

Many techniques were proposed to help some of thog@ntrols, council, public health, public educatiand others

activities [16], always considering that the maargmeter for
the evaluation of a requisite engineering phagbdslevel of
understanding and precision that the system degedopave
on the expectations of the stakeholders. If thi&ow is not
precise, the resulting system will not satisfy tmeeds and
expectations of the customers. The satisfactiorllév the
most important and final indicator of the qualifyaocomputer
system, and the one most influenced by the qualitghe
requisites.

Following this idea, one of the best known methdals
system specification is JADJdint Application Development)
[17]. JAD is a genetic term that describes severathods to
conduct workshops between customers and developleos

[20, 21].

According to [22], these rules are created by thazBan
legislative organs of all levels (federal, state dan
municipalities). Verification is the obligation ofthe
Accounting Tribunals, Legislative houses, Publictoftey,
Municipal Councils and every citizen.

Besides those facts, there is still an importardnef the
Brazilian public sector to become more normal ideorto
comply with international standards. Daros and iPergb]
stress this fact by pointing out the InternatioRablic Sector
Accounting Standards that define new accountingdstals
for the public sector making it define efforts aedources in
order for the process of evolution in the publictee becomes

Software Factory ‘

Sector external relationship

Sector of Projects

Responsible for gathering requirements and contact with the market Responsible for pér‘orming the analysis and design applications

Fig. 3. Organizational Structure of the Company

Sector of Quality and Distribution

| Sector of Desenvelopment

. .Responsiblafor coding applications i Responsible for test and deploy applications to market
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as fast as possible. Hence, there is a great etectfor
results in this market.

In this context, we need a criterion for the carrec .

interpretation of business rules, given that eriorthis phase
may cause technical and structural problems thabrbe
unacceptable in the future, during the developnsamt the
deployment of the system. These errors may alsga imcvery
high costs especially those related to rework. Alscathis
scenario, the constant change of Brazilian ledgwmiais a
reality because in the current national legislatiamld there is
a great tendency toward constant change.

» Standardizes the process;

» Improves the understanding between different areas;

Makes it easier to delegate tasks;

» Assures bigger safety to client, due to the exeden
of standardized procedures;

It is recommended that the instructions are deriveth a
consensus among the stakeholders, business exredter
consultants. This document is indicated for comnaord
repetitive use, establishing rules, guidelines autivities
characteristics or results, in order to promotengparency,

Hence, the organization must always be alert tesetheconsistency, reproducibility, permutability and eaof

changes in order to adapt quickly. The main goatralways
be to make sure that the software customers aectatmomply
with legislation that is imposed to them and thgéhamount
of data that they must deal with. A software fagtmust worry
with the reception and the standardization of thosea,
applying techniques that demonstrate how each tituas
progressing in order to present the answer thé dimstomer is
hoping to receive.

Shen et al. [15] state that it is also inherenthis area the
need for systems to be fully integrated in orderstare
information and use similar work routines among thany
different areas. This project complies with thiedadusing the
idea that the constant change in norms and regofin the
public sector must be embedded in the requite tation
through work instructions.

C. Work Instructions

Formal process management and quality control progr
have been widely adopted by the industry, and a go@ample
of those is Total Quality Management. Work instiaras, also
called standardized operational procedures areaatsommon

communication [24].

Manghani [24] also states that work instructionadpmany
benefits, if they are duly applied and become a pany
standard. In case this does not happen, they maysbe
inefficient and the oral transference of informaticausing an
increase in training time, high failure ratio amdi of quality,
among other consequences.

Given the benefits and the recommendations abouk wo
instructions, we came to the conclusion that theyaaiick to
implement and possibly bring promising results. ¢&nin
order to test the efficacy of this technique withirtompany,
we created a normative work instruction to stanidardhe
activities of requisite elicitation in a simple aafficient way.
This area was suffering from several problems thate from
different sources and which, according to our visicould be
solved by the adoption of a few standardized proces]

Ill.  PRIORMODEL AND CASE STUDY APPLICATION

In order to provide the needed practical subsidigs,

component of those programs. These instructionsisfaan  Performed a case study in a Londrina/PR software

decreasing the variations that occur when
professionals execute the same task in differegs\i28].

differestevelopment company specialized in the public sedtge

noticed first that this software factory had a fatmstructure

procedures that describe the step by step instngas how to
finish a certain task [23,24]. This set of instions gives the
employee a detailed description of how to deal \&itspecific
task within his job [23]. This type of techniquewsely used
in the industry and in the service sector, as wsllin the
development of systems for medical services, nugieaver
plants, manufacturing, educational services andym@her
[23,24].
Manghani [24] states that using work instructiomifies

activities and increases productivity. Based ort,tha also

lists dome of the key benefits to the businessedfdy the use

of those instructions:

« Descreasing the learning curve/training time fawne

employees;

* Assures the business continuity (the business dogg .o

system and had some characteristics and problemiss in
process, as we will present in the item diagndsis follows.

A. Formal Structure

The company where we applied this Project presants
software life cycle and parallel to that, a deparitnstructure
where it is possible to realize the roles and thasps of the
systems in sectors that are located in physicadlyasated
places. These sectors are called External Regdtipn
Projects, Development, Quality and Distributionyascan see
in Figure 3.

According to this figure, we can see the existentea
specific organization that is responsible for regaielicitation
for software creation, which is called “Externall&®nship
This sector was, consequently, selecgeth@ main

not stop because of an employee, given thgfyy) of this study. As we come into contact with teality of

another can perform his job);

this department, we can see the characteristitathanherent
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to its work routine, which we describe in the feling items.

B. Human Resources

The External Relationship Department has five eggds.
The company sought professionals knowledgeable hen
business rules of the public sector and also psafeals that
had an IT background.

In this department there is a professional withexa Bnd
accounting background and another with an IT baukopl,
both with several years of experience as requsitysts for
the public sector. The job for a company analysiuides
requisite elicitation and project development aghale, tasks
that belong to the External Relationship and thejdet
departments. The rest of the team includes twéepstonals
with an IT background helping the requisite eliiita process

the sector’s performance.

Besides, another fact that called our attention thashigh
flux of demands coming from the external publicusiag a
stock of solicitations in the CRM whose answer tveisg wait
tby the public since the department team could rad wéh all
the existing demand in due time. This situatioressed the
relationship between the department and the resthef
company and specially the final customer. In Tdblee can
see the numbers of this sector as determined eaajbjriin
April/2012.

TABLE |
DATA FROM THE EXTERNAL RELATIONSHIP DEPARTMENT. SOURCE DATA
EXTRACTED FROM THE EXTERNAL RELATIONSHIP DEPARTMENT INAPRIL
2012.

and one with experience in customer support. Alé {

h

Description Amount

professionals split the functions keeping in mihd goal of

New requirements per day 30

fully answering the existing demand.

Requirements analyzed by the team each d 15

ay.

Stock of requirements waiting for analysis. 200

C. Work Methodology

In this section we will describe the practices ferin
adopted by the requisite elicitation team. Thiscpss treated

Telephone calls received for information pn 180
requirements.
Telephone calls made for clearing of doupts 86

on requirements.

all the demands from the customers using a pr@yietystem
in the format of a CRM (Customer Relationship Mastagnt)
where all requirements from internal and externablic are
recorded. After that input, the team begins to weakh issue
individually, a process that was called triage.

In the triage process, when the demand is clepdgied
the team elicits its requirements and forwardithe next
department in the factory organizational structfihe project
department), following the demand until its conmuasand
liberation. If the demand is not acceptable, teisninated and
the system will inform the customer on the evemierE is also
the alternative that allows the team to get in towdth the
customer in order to obtain further information aclkar
doubts in order to answer to the demand.

This procedure is quite slow, specially due to fiet that
there is no formal process that stops demandshieat no
conditions for analysis. Hence, there was a greek\demand
for all the members of the team and they spent @fldime
trying to understand what the customers were efielgt
demanding. Hence, there were lots of resourcegheasted,
delaying the demands.

According to Table I, we can see that even thouuh t
company has a quite large number of professioris,
demand is about 100% greater than its productigacity.
Given that out of the 30 daily incoming requirensetie
company manages to analyze only 15, there is & stogbout
200 demands waiting for analysis. This fact isifiegt in part
by the lack of a process able to identify and sexpirements
that are repeated or that cannot be analyzed.

D. Internal Communication.

Another problem we found in the company is reldtethe
internal communication problems within the groupedally
due to the External Relationship Department need
constantly keep in touch with the other departmenid most
of all, with the customer base. We realized tharehwas a
relational problem especially in the communiquét sBnthe
CRM when doubts still remained in a requirement and
guestions were asked in order to clear them out.

to

Part of this delay was caused by the way the riquis At that moment an e-mail was sent to the custontesrevit

elicitation was performed. In most complex case®eument
called “business vision” was created to presentutdly the

was said that the demand was withdrawn for claiion. It
became clear that in spite of the fact that it Wwagg sent

needs for that demand and which tried to prevent afo'm complementation, the customer often did naterstand

difficulties in understanding from the other dep@ehts in the
company.

The analysts supported the five branches and
representatives of the company, which were didithuin
many regions across the country. Usually, this egsb for
the requisite analysts, due to the fact that theyewthe most
experienced professionals in the department. Thik takes a
large portion of the work day from those analysisdering

that because usually there was no information raptement
the requirement. Given this frequent lack of infation for
gppecification, it becomes clear that there is adniee the
creation of techniques and/or mechanisms that atdim this
relationship and avoid the friction due to thisehatction.
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e ) Quality and distribution

Product offers

v .

Market (Affiliates and partners) b eersanessns 5 E]Send request via CRM [+,

L

Alert requestor

Shall not meet the checklist IN

¥
@ Wai
ok Waits complement

IV. PROPOSEDMODEL AND CASE STUDY APPLICATION

fL-' Design and Development ...

Forwards requirements and prototypes

e |Requirements analysis

P;.th to IP Meets checklist of IN

Processo de triagem

This normative instrument is organized so thatit attack

Given the case we described, it was a consenstisvtha the detected problems, seeking to treat indiviguaach

needed to implement changes to improve the exigtingess.

problem situation that may exist in this phase haf system

This improvement was responsibility of the Externafonstruction. The instruction intends to be aseclas possible

Relationship department, given its main role in precess.
The improvement goals were to arrive at a requditatation
process quicker, with more quality and hat producesiilts
closer to the client expectations. If those goatsenachieved,

to the existing way of working in this departmeint,order to
minimize its impact in the daily routine.

The instruction’s goal concerns the documentation f
requisite elicitation. Given the author’s decisiwt to mention

base would be improved.

Figure 4 shows all the existing phases for the @ke of a
service demand inside the company. It will be exgd
throughout this section, giving a complete visidrthe entire
software production cycle for this company, giviegecial
emphasis on the External Relationship Sector. 1@&tkat this
is where the requisite elicitation team works, sitthe only
channel for demand input. Figure 4 intends to shbe
systemic communication between the factory anduttomer
base, that should generate benefits such as spekedlaity
for each demand processed.

In order to correctly answer to the demand desdrive
created a work instruction that seeks to attackptteblems
found in the sector responsible for requisite &li@n. We
approached several problems and their possibleticady
making it possible to measure the results and causmstant
improvement in the process.

The Work Instruction was divided into action grouips
order to bring clarity on the requisite elicitatiprocess for the
actors. It presents a division in the demand treatpcreating
a previous analysis that will verify only the foriraspect of
the demand (a checklist). In this phase the conténthe
demand will not be verified — only the fact whetftezontains
some important formal requisites that are inhetergach type
of request. Only if the demand passes this phhse;dntent of
the demand will be duly analyzed. Hence, if a deinan
incomplete or is repeated, it will be cancelled revmfore
entering the solicitation stock.

described only as (5.2.1), which is described addlowing:
ltem 5.2.1 with the description “Formal requisites
according to demand type”, has a subitem 5.2.1.1
whose title is “Demands for software change
(errors/improvements)” where it describes the
mandatory characteristics of this type of demartd¢chv
are: client name, system to be changed, versidheof
system under use, application to change, declarafio
the change type (error or improvement), detailed
description of the problem, emphasizing that each
demand must deal with a single issue, contain a
justification (when it is an improvement) and prase
examples or procedures to reproduce the situation,
indicate a database to identify the real caseudel
attachments such as images and documents thatoaver
the change and also authorization from management
when the change is going to cause impact in other
departments of the customer, such as finances,
administration or others.

In this first part of the Work Instruction (5.2.},.Jour goal

is only to improve the initial step of every demarfdsoftware
change, given that this is the biggest type of dehfar the
company under study. We can see that the procedure
described can increase the speed of this phaseawqtiicker
and formal analysis, for the demand that does nesgss the
minimal requirements will be returned to the custonfor
correction. It is important to stress that everhwlite described
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norm, these terms were not mandatory. Hencefonty tre
mandatory for each demand that arrives for scrutiny

This change will bring objectivity to the soluti@nd will
not demand full technical knowledge from the regiole
collaborator, allowing him to provide a feedback tiwe
customer in a reasonable time frame. Hence, thelatg
piece in the formal analysis phase worried onlyutlkitems

available at the system and other issues. Hencexpect to
decrease drastically the amount of time spent &odiing
with the market by establishing a systemic commatioo.
Besides, it becomes clear at the work instructiaat after
the formal analysis phase the request will be aeal\by the
requisite analysts. They will observe the matdsiabf the
request and will be able to close the request awdnl it for

whose nature was related only to the process anosevh further information in case of incoherence, lack otdrity,

absence in the demand would make it harder to raliyer
verify the request.

We can also see that this is a initial filter thélt make the
approved requests to be of more quality. Besidewjlli not
give the customer the false impression that theblpro is
under analysis only because it was register. Orcdingrary, it
will clearly state that the customer needs to dpdus needs
more clearly. This reaction will make the custoraealyze his

resolve or nonexistent problem, among other readonthis
case, the customer will receive an automatic coniuénfor
him to respond.

When the request is deemed acceptable, the rebponsi
collaborator will elicit all requisites, in ordeo tmake it clear
the need for change, indicating or suggesting ttiaets to be
used and forwarding the issue to the DepartmerRrofects.
From that moment on, the best ways to solve theleno will

request more carefully and many issues may becorhe studied and analyzed and the request will foliwwflow

unnecessary or nonexistent.

We also implemented in the request reception systame
routines that will improve the quality of the reguéy giving
the user immediate feedback. These routines staeittiabout
situations such as similar or equal texts in déferfields
(which characterizes the use of cut and paste pladverify if
the user was using a version that was older thamtie being

until delivery to the customer, when he will be iclly
communicated about the issue resolution.

In our study on improving the process, we also epgined
and created norms for issues related to extraangdsiauations
that reside outside the normal request flow. s study we
already listed issues such as reopening of alreddged
request and early release of requests to the makdtsuch

marketed or if there are examples for the errorgl arissues were dealt with topics 6 and 7 of Work Lngton

justification for improvements, as well as warniagathe lack
of attachments.

We can come to the conclusion that the clear diffgation
between formal and material analysis will allow tosmaller
number of professionals enrolled in the process éedore it
can be effectively treated. Therefore, there wik Ia
significative decrease in the costs, for the retpuesll be
forwarded to the more experiences professionatsadir with
the minimum amount of information needed to analgne
specify requisites.

During the study of the process for our case stugyalso
perceived the existence of indirect requests thatecthrough
the same channel (the CRM). Hence, we decideddatera
norm for this issue. The item 5.2.1.2 of Work lastion
002/2012 dealt specifically with this issue (redseeglated to
licensing). They became subject to the same aiteiof
formal analysis, adjusted for its special charasties. Hence,
they started to be forwarded directly to the sedtwt is
responsible for the distribution of products, stiogpto cause
an impact in the routine of the requisite analysts.

With the implementation of this norm, we tried take
clearer the roles of the collaborators in the Hder
Relationship department and also created a steidtrr the
communication with the other departments in the jamy.

The requisite analysts stopped dealing directlyhvitie
other sectors and a new pre-support phase wasedréat
define the type of issue, create a protocol nunfberthe
request and provide information on an already st
possible solution, in order to try to point the nssé other
channels to solve the problem, obtain clear infdionaalready

002/2012.

This Work Instruction was created as a case stadynen
dealing with the reopening of a closed requestirst make
explicit that there is not request review posdiilgiven that it
was already duly dealt with by the factory and farsvto the
client for him to use. Nevertheless, there is atepkon to the
rule, in case there is no satisfactory responsthdéorequest
then the issue can be reopened for analysis. Nwless, for
this option to be effective, especially for the fgem to be
mapped and the history of the issue is correctpyt kee norm
presents some necessary conditions.

For an issue to be reopened, according to iteni 6there
should be a formal communiqué that will be made sy
collaborator who is superiorly ranked to the onewtade the
request. He must establish the grounds to the s¢qoiving
that the original request was not correctly dedt wVith this
item, it will be possible for the company to realizvhere
resides the mistake in the way the problem wast deitt,
allowing for improvement in the whole process.

When the market refuses the solution and givesopgor
reason, the request will be
Relationship department, being duly flagged asadlydreated
and not solved. Hence, a new analysis of the pnoble
performed. If the request is considered valid, itl we
forwarded to the next sectors, which will perforine tcorrect
process to solve it. In this type of situation ateinal memo
will be sent to the other sectors with the subgecttaining the
terms “termination refused by customers”, informatithat
will make the other departments to see this issua priority,
given that it is a rework.

28

reopened by the Externa



Goes, A. S,; Silva, J. P.; Barros, R. M. / Revi#aSistemas de Informagdo da FSMA n. 12 (20132pf82

Iltem 07 of Work Instruction 002/2012 presents thé¢he business rules and also achieve more resuttsedssue of

regulation for another exceptional situation, tleelyerelease
of requests to the market. First, the rule stimdahat every
release will be done through the version calendefined by
the department of Quality Control
Nevertheless, in exceptional cases there may beaaily
release of an application.

In these extraordinary cases, when there is amaygthat
justifies the early release of an application aldéghe official
version calendar, there must be an official reqbgsthe unit
responsible for servicing the customer. This regquesl
present in a clear way the arguments for this ragetwill try
to prove that the market cannot wait for the retmtuof the
problem without causing problems to its activities.

This request will be done to the External Relatidms
department, which will receive it and immediatehablyze it.
Next, it will forward to the area responsible fe@laasing the
applications (the Quality Control and
department), which will be responsible for the efifee
releasing the application. If the request is am@pthe
application will be forwarded to the External Ra&aship
Department which will release it to the custométhé request
is denied, the customer will receive informatiomecerning the
denial.

final customer satisfaction, besides bringing mquality to
the requisite elicitation process.
At first the implantation of the rules caused satificulties

and Distributionrelated to adaptation, due to the fact that this avaew reality.

There was an impact in the routine of all thoseined and all
of them had to adapt to change. Neverthelesspaspgassed,
the routines were implemented and members of thente
understood that the changes would be extremely ritapofor
the continuous improvement of the process espgaietien
the first results came.

The results were quite evident after the secondtimoh
implementing Work Instruction 002/2012. We can §een
Table Il that there was a major improvement in bgults of
the External Relationship department, the majopaesible
for requisite elicitation in the software factoty.that table we
can see the numbers from this department accortting

Distributionresearch done in June/2012.

Analyzing Table Il we can see from the first twoe$ that
even though they were not analyzed by the stdffiegjuests
passed through triage and were forwarded fromfidation or
directly to the analysts. We can also see thatntimaber of
requests analyzed by the team increased 33%. Belfmre
process of classification, the company could amalyz to 15

The regulation changes the communication between thstructions per day, a number that increased toLites 3

software factory and the customer, specifically cawning
requests that are forwarded for further informatidfenever
there is a need for complementation of informatmm a
specific request, this request will be returnedhi® customer,
making it clear that the devolution occurs for céetipn sake.
Whenever the information is complemented, the custois
allowed to send it to analysis again..

and 4 of Table Il show a gratifying decrease ofertbian 50%
in a single month of the number of requests foredrdach
day to the customer for clarification

TABLEII
DATA FROM THE EXTERNAL RELATIONSHIP DEPARTMENT. SOURCE DATA
EXTRACTED FROM THE EXTERNAL RELATIONSHIP DEPARTMENT IN JUNE

On the other hand, when the request is technically

consistent, it will be evaluated by the requisitalgst which
will perform a complete study on the problem, anfly the
possible impacts on other modules, as well asita@mic and
technical viability. Next, the documents are buiiintaining
the specification of requisites and the respeqiineotypes to
guide the application construction, finalizing fhéial request
made by the client.

V. RESULTS

Soon after the creation and approval of Work Irctiom
002/2012, we started the initial deployment whdrst fwe
showed the document to all process participantsnimees of
the company and its units). In this phase of makihg
document known we made it clear that the idea wats
making the process more bureaucratic but exaatlpfgposite,
the application of these changes would increasetiadity of
work and the relationship among participants.

It was made clear that the goal was to implemesyistemic
concept in the relationship between market and emy@nd
that requisites would be treated with more profesdism and
formality with the utmost goal of keeping a strormntrol of

2012.
Description Amount

New requirements per day 30
Requirements that pass through the triage 30
process per day

Requirements forwarded for doubt cleating per 12
day in the first month

Requirements forwarded for doubt cleating per 5
day in the second month

Requirements analyzed per day by the team 20
Stock of requirements waiting for analysis 20
Telephone calls received for information pn 120
requirements.

Telephone calls made for clearing of doubts on 22
requirements.
nRequirements with *“waiting for response” 150
status

Requirements that are answered and sent pver 60
again by the customer

Requirements that were closed by the 60
customers after being sent out for doubt
clearing.
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We can also see in Table Il a decrease of 90% eén thpplicability metrics and outlining possible impesnents that

number of requests in stock (beforehand, there 26 of
them and now there is an average of 20). Anoth@oitant
fact is the decrease of calls for information oquests, from
180 to 120 (a 34% reduction) and also a decreasthdn
number of calls for further information on reque$tsm 86 to
22 (an 80% reduction), which was due to the faet the
requests arrived for analysis more complete.

There are also requests that are cancelled byusteroer
himself after they were sent back for further dieaition. This
was due to the fact that many times the custoneroslered
that the request had already been made by anaiheriker of
his, his version was outdated and the newer oeadyrsolved
the issue or the request was under developmenthbr cases
the customer gave up the request because he coutctalog
it or explain what he really wanted, making evidgat he had
a problem when filling the request.

Finally, we can realize in Table Il that there veageneral
and significant improvement in the requisite editidn process
in the company under study after Work Instructidi2012
was implemented and regulated the process of immat
treatment of business rules in the factory. Itvaéld for much
better results than the ones previously achieveldatws
evidence of the efficacy of the implemented procedwhich
will also become subject to continuous improvement.

VL.
This study reiterates the importance of requidiitgtation,

CONCLUSION

which is a phase of utmost importance in the sofiwa

development process. Applying good practices is titiase

may cause a huge gain in quality and precision when

responding the needs of the final customer, forethll be a
bigger correspondence between what the marketedeaind
the applications that are built.

During our work we detected that the company urstiedy
had several problems. One of the most important thas
vulnerability of the treatment of business rulesnog from
the external customers. We also noticed that it imathis
organization best interest the improvement of ghecess, for
this information is extremely important in this Hif activity
(system development for the public sector).

Our main goal was to channel in the best way ptessiie
input of this information in order for all knowledgcoming
from internal and external customers could passutit a
single channel and receive the due treatment ierdiat this
information to become software requisites with ttae
consistence and legality and avoiding redundarfoieseveral
different regions of the countries and for the camp to
become as close as possible to what the marketaspi

The application of this process was performed @& rtiain
company system daily by the collaborators respdmsibr
requisite elicitation, making all users to use theamd identify
themselves with the system improvement process.th&no
important aspect refers to the way the questioemawere
applied and how the results were measures, usialityyand

can be implemented in this model.

Hence, we could notice that the implemented atsfac
caused a relevant improvement in the requisiteitaion
process. These improvements could be seen indbend
month after the implementation of the norms. We alstice
that part of the success achieve was due to tleanes and
implementation that took into consideration thelitgaf the
company, which could also measure the results eetiand
become able to achieve a continuous improvementhén
requisite elicitation process.

Future works include expand and generalize thiskwor
whatever organization that develops software, eithethe
public or private sector, as this models maturahéncompany
under study. Hence, we can develop a generalizstehfor
the requisite elicitation phase in all areas andmsmts,
contributing in an efficient and effective way foetsoftware
development process.
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