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Abstract. Open Source receives high attention among orgémiiatoday, and
there is also a growing interest on Open Sourcerfrise Resource Planning
(OS ERP) systems. Open source development is aftesidered having a high
level of involvement from stakeholders in adoptorganizations. However, it
depends on for the first what is meant by stakedrs|dbut also what is meant
by involvement. In the area of ERP development s$takker involvement is
defined as to what extent users of the systermamgvied in the development of
the standardized software package. The way thidoise differs between
different vendors but it can be summarized as dgaliith management of
requirements. In this paper we explore how requéreis management is done
in development of OS ERP. To do this, we use a rdteal base on
requirements management in the ERP field from whwed investigate
stakeholder involvement in four organizations ahé tlevelopment of it's
respectively OS ERP system. The basic question agksdhow are end-users
of OS ERPs involved in the development of OS ERPmFitee investigation
we present a general picture of the requirementsagement process in the OS
ERP area. The main conclusion is that end-usersairsvolved to the extent
first expected and when comparing with propriet&fRP development a
tendency towards a similar approach to requiremersagement in OS ERP
development was discovered.

Keywords: Requirements Engineering, Enterprise Resource PIgnBRP,
Open Source, Standard systems, user involvement.

1 INTRODUCTION

Many organizations implement enterprise resouremmphg (ERP) systems from
the view that they will obtain an advantage overcibmpetitor (Verville et al., 2007),
by for instance getting better and faster accessftomation stored. However, there
are organizations that are resistant because ERIRrmntation takes time and costs
a lot of money, while there is also a high riskttitamay fail (Daneva, 2007; The
Standish Group, 1995; Verville et al.,, 2007). Tlias created an interest in
developing ERPs in the open source (OS) area. pka source ERP development
could be seen as an alternative to traditional BRIPrietary systems available today.



210 Bjorn Johansson

Rapp (2009) suggests that OS have grown large tatelsshat it continues to grow
strongly as more and more organizations becomeestted in how they can benefit
from OS in their organization. However, the samighcan also be stated about
ERPs. But, the question is then if combing opens®and ERPSs is that a doable and
beneficial combination for organizations. It can tlaimed that if it should be,
development probably needs to be done with closetests users. An interesting
question to ask is therefore to what extent and beers are involved in OS ERP
development.

According to Fitzgerald (2006) open source develepndiffer from “ordinary”
software development since the first phases ofrhgn analysis and design usually
has no clear borders, and is performed by a sidgleloper or a small group of
developers. This is explained in a survey by Zhaa Elbaum (2003), showing that a
large proportion of projects in OS are developeddif-interest and only a small part
are developed in response to different organizatioreds. Lemos (2008) states that
OS ERP is a growing market, and that there is avigigp commercial interest in it.
Fitzgerald (2006) argues that since OS projectk lvélmore commercial, a greater
level of structure and control in development isded. Sommerville (2007) supports
this by observing that in development of large eys, such as ERPs, the high
complexity is a major problem. Young (2001) prowdthe following view of
requirements management in software developmenge tften record requirements
in a disorganized manner, and we spent far tole litme verifying what we do
record. We allow change to control us, rather thstablishing mechanisms to control
change. In short, we fail to establish a solid fitation for the system or software that
we intend to build ".

From this discussion the question which is disadigsehis paper is: How are end-
users involved in the development of Open SourceP$2RTo answer this, a
description of four OS ERP developer organizatiand their respectively OS ERP
system are presented (section 2). Section 3 thesepts an analysis on how
requirements management is done in the four orgtairs. The final section then
presents some conclusions on the question how serd-uare involved in
development of OS ERP and some future researcttiding in that area.

2 FOUR ERP DEVELOPER ORGANIZATIONS AND THEIR
OS ERP SYSTEM

This section reports from an investigation donéoir organizations that have the
commonality that they all develop what is marketedopen source ERP systems.
Data was collected in semi-structured interviewghwiepresentatives from the
organizations. Respondents were selected fromersppctive of having high level of
knowledge about how development is done in resgalgtiorganization. In addition
to the interviews, data was gained by investigatitoguments from respectively
organization's websites. The interviews were tagmrded and then transcribed.
Follow up questions was asked in order to clarifyns uncertainties. Investigated
organizations were: Project Open, Night Labs, Opavi and Open Source



Diffusion of Open Source ERP systems development: MoUsers are Involved 211

Strategies, and the interviewee has the followinte:r Founder, CEO, product
manager, and product manager.

2.1 Project Open

Project Open develops an OS ERP system with the ssame. They also offer
various types of consulting services relating tamdtion of the system within
organizations (beyond normal support).

Project Open's development is highly controlled arelusually based on customer
requirements and direct funding from customers. @ source for requirements is
individual customers. However, they also take imtocount requirements from
potential customers. Project Open has a limitetesafadevelopment that starts from
self-initiated projects without involving a customé& hese projects are based on
experience from past client projects. Some requergmalso arise internally from
own ideas, and to a limited extent requirements gaimed from the community
around Project Open. Prioritization of stakeholdeas described as:

"Well, you know everybody who basically finance apdnsor development, will
be considered in the first place." (Founder of RaijOpen)

The majority of requirements are gathered in megstiwith representatives of the
customer and users related to a specific custonogeqt. During these meetings, they
usually organize a workshop at the customer orgdioiz place for development of
requirements with users. Requirements are alsdypattained from the community
forums on sourceforge.net, but, since the commuhitys not provide any funding,
this source of requirement is not of high priorifjt. the moment Project Open also
works with building a repository of requirementerfr four other projects, and plans
to post them on a website to avoid having to dtarh scratch with future similar
requirements. During customers’ workshops, cosimasés on requirements are
created. After this Project Open develops and upestotypes to visualize
requirements which they later on discuss with tlhistamer. It usually leads to
decisions about how to continue. If there is a feedequirements prioritization due
to various constraints, the customer always hasagtevord. In situations where they
feel they need more feedback about a specific requent within a short period of
time, they tend to repeat the workshop activities,described by the founder of
Project Open in the following way:

"In some very rare cases we sometime would needrdganize like a second
workshop to dive deep into particular questionst thave come up during this stage
and only then these are required - when we talkuabobore complex extensions,
configuration of workflows and so on."

Project Open visualize requirements through prgiesy besides this they also
describe them in conjunction with a form of useesad his is done to make sure that
requirements are understood correctly, and to nitagessible to have feedback on
requirements from the customer. During the requinets engineering process
changes in requirements are managed through amtivier process. During
requirements engineering activities documentatidnreguirements are done in
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parallel, by formulating requirements in a specfimcument. This documentation is
then used as a manual for the system.

2.2 Night Labs

Night Labs is an organization that develops OS pectsl and offers consulting
services in the OS software development field. THeyelop an OS ERP system
called JFire. Night Labs provide their own suppand adjustments of their own
developed systems.

Software development by Night Labs is divided idifferent projects, each project
having its own requirements management processuiR@gents are gained by
talking to the customer. This is the major sourteequirements, the idea is to have
customers to describe requirement from the cordéxtsage. Requirements are also
obtained from a community forum where developers asers can discuss and also
provide feedback on requirements. Requirementsab® gained from discussions
within Night Labs. They also analyze requirementsompeting systems. Night Labs
put great importance to investigate whether requéngs are specific to a specific
customer or if it is possible to adjust them to rfibre customers. Recycling of
requirements is done by analyzing requirements odlutes that they already have
developed for a specific customer. They then ingatt whether it is possible to
implement the system and making it useful for aeottustomer, with or without
changes. The CEO of Night Labs says:

"Of course it happens sometimes, that we think; this is very specific” then we
implement it specifically and then maybe later someeelse comes with more of the
same thing, and only sometimes minor changes agml ¢h course we go back and
take the previous project, and analyze what capwkout”.

Night Labs state that dependent on the developrsiémétion there is to some
extent different demand on management of requirésném individual project often
gathers a larger amount of requirements in the nmémg. After receiving some
feedback the major changes primarily relates taecdnal changes because it was
misunderstood from the beginning. If several prigigan in parallel, it could mean
that requirements to a higher extent will be gaideding the projects because of
overlaps between the projects' requirements. lalgo stated that requirements
continuously comes from the community. Once Nighb4 have gathered a variety of
requirements for a project, they try to investigatew the requirements can be
implemented and provide feedback to customers giminmesolving uncertainties. At
Night Labs they argue that customers usually dopmovide adequate information
about their demands so they could implement remerds directly. The CEO states
that:

"In this situation we basically have most of thejuieements analysis at the
beginning and then we have during the project omlyalyses of maybe
misunderstanding and adapting to the requiremeatsit the needs of the customer
better”.

To handle this situation they therefore develop cases which they use when
discussing requirements with customers. These asescare then used to verify that
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all requirements are consistent with what the custowants and expects. This
activity takes place regularly. The CEO, howeveid ghat there often is confusion
and it is important to work closely with the custenmthroughout the process to
quickly ensure that they are on the right trackghtliLabs also present prototypes
consisting of an early version of implemented regmients for the customer, to
obtain feedback confirming that their understandifighe requirement is correct. If
constraints arise regarding implementation of a lmemof requirements within the
same project, Night Labs conduct priority actistilocusing on deciding on what
requirements to be implemented first. They preskatsituation for the customer,
after which the customer should select the itemsbéo prioritized. However,
sometimes they need to do the requirements pdatitin by themselves. The
prioritization is then based primarily on the basfswhat benefits the project most
and what implemented requirement benefits the irgeamber of users. The CEO
says:

"So we have to invest from our own money, so we tadecide if this is a benefit
for the project in general, for us as a companyethir it benefits" a wide range of
users or whether if it is a very, very individuling".

Developed use cases have the roles as both coattdctlocumentation between
Night Labs and the customer. Regarding communicatigthin the community
forums this communication is automatically saved atored on a wiki. Customers
may self-prioritize requirements they consider magportant in their projects but
Night Labs has to interact and say what is possibnsidering all necessary
constraints. The CEO describes this in the follgnivay:

"Of course we make constraints, if he says: 'l weorthething' and we know that
for this something, something else needs to be dondéhe says: 'Ah, but this | want
later' then we have to tell him: 'Yeah, sorry, ati can’t build the roof without first
building the house'."

Night Labs in a similar way involve the community tonstantly showing were in
the process of implementing a requirement theyaarkcollecting feedback from the
community in that matter. Changes on requiremergshandled in what is termed as
"Change Request". These changes are handled differdepending on what stage
the project are in when they are discovered. Iihgea occur before implementation
has started they are according to Night Labs nbtgaproblem. But, if there is a
change in requirements that have already been mgited, it is a bigger problem.
Night Labs then solve this problem by dealing wittin the next version of the
system.

2.3 Openbravo

Openbravo is an organization that develops the @B Eystem Openbravo ERP.
Special customization and other services arounchipeo ERP are done by partners
who are scattered around the world.

Depending on type of development there is a vamatin how requirements are
gathered. Requirements come from partners, the cmitynrelated to Openbravo, as
well as internally. Partners are seen as the maimce of requirements for future
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development of Openbravo ERP. Requirements manageimeone through close
contact with the originator of the project and mnstantly ongoing. All sources,
however, plays a role, a product manager at Opgolitaescribes it as:

"Our Requirements are driven of what the partneggd, but also" in a large part
by what we believe need to be done to strategicatlye the product forward and
provide a best of breed platform for developers."

If there is a partner involved in future developmeri requirements, this is
discussed in meetings and/or forums with the partheother way of requirements
gathering is by monitoring community forums. Aftdre specific context for the
requirements is described, requirements are vieliby various forms of
prototyping in order to produce feedback, and taficm that the resulting
requirements are correct. These are then preseitfeer for customers or for the
whole community, through meetings, forums and hlogse prototypes are mainly
based on requirements from external stakeholdeosveMer, on some occasions,
prototypes are developed from internally gaineduiments; based on what
developer at Openbravo think users want to sebdrsystem. The prototypes in that
case also aim at generating feedback from potemseds. The product manager gave
the following description of the process:

"We actually start our requirements gathering frme perspective of what will the
user see, what interface, what screen the user béll presented with and the
workflows, and we work backwards from there."

Prioritization of requirements is sometimes doneabyartner. This is the case if
the partner provides money for specific functiotyald be implemented. If so, there is
a discussion with the partner in order to reachagreement over what should be
done. But, in most cases requirements prioritiratice based on what they believe is
best for users, however, sometimes they let usgeson what requirements should be
implemented. Openbravo is working on what they italbacklog which is a list of
requirements and its priority. This backlog corssist three pillars: the first pillar is
"maintain” that aims at constantly keep Openbraroahead among the competitors,
which is described by the product manager as:

"One is that we want to maintain our competitivgedind also that with our
partners."

The second pillar is "Delight" which aims at incse® ease of use for users of
Openbravo ERP. Described by the product manager as:

"That is we want to develop features and functiyahat would delight our users
(1

The last pillar is "Monetize" which aims to providge economic value to the
product, which is described by the product managére following way:

"These are features that allow Openbravo and it¢rgas to make money."

When a partner is involved a specification of teguirements are developed
before implementation begins. The specifications posted on a forum where
feedback can be obtained and were Openbravo derslape able to direct questions
about the requirement to the partner. Documentatforequirements continues the
whole time during the project and is done in pafallith development. Openbravo is
aware of the fact that requirements changes anéftre has Openbravo, according
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to the product manager, a flexible approach to mugachange. However, when
implementation has started changes become more lesmPhanges are handled
through the forum, where developers and other ktallers, according to the product
manager, can have a dialogue about change:

"And we have a very interactive approach in definthe requirements for our
customers, and while that is going on, any chasgeermissible, until the point that
we start development (...)".

2.4  Open Source Strategies

Open Source Strategies is an organization thatloeyeOpentaps and whose
purpose is to promote OS development in generagyTdlso provide consulting
services, mainly related to adjustments of Openthpsalso on evaluating, testing,
certification, training in development and integratof the software.

The main sources for requirements are, according tproduct manager for
Opentaps, users of the system and the Opentapedelammunity. However, some
requirements are gained internal, during own dearaknt when the system is used by
themselves. Opentaps also have customer proje@sewtustomers are responsible
for presenting requirements. These customer pjbetve the highest priority.
Gathering of requirements are in part concentratethe start of the project. The
major part of requirements is collected at the ieigig by discussions with the
customer and its users. All requirements from tb#ection add up to what the
product manager termed as an issue-tracker. Howtheproduct manager adds that
new requirements arise during the project, primatiirough the monitoring of
community forums, but also internally during theéi they develop the system. The
gathering of requirements is done in various wéyssinstance by being contacted by
users who produce their own needs; these are thenssed to develop a stringent set
of demands. The product manager said:

"Then basically we would go to the user and disaszctly what they're looking
for, and we would put it usually on an issue tracke describe what their
requirements are."

Sometimes Opentaps create prototypes that arenpeeséo the community and
based on these prototypes experience on requirersegained. In addition Opentaps
sometimes also use scenarios describing the comsetkiey have understood it during
discussions with users. They then use the scenadoschieve feedback on
requirements and its context. Reuse of requireméntalso an aspect of their
requirements management, which is described by pteeluct manager in the
following way:

"In this way it's a bit like a city: each buildingn the city represents the
requirements of its residents at one point, andkliddings are reused and modified
over time to meet new requirements".

At Opentaps changes in requirements are handledtimducing changes in the
system, which then undergoes testing and thereaftedocumented. This may be due
to the iterative process they use, which the prothamager describes as:
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"It is just an iterative process of the system peused of people and shown to
people and their feedback gets incorporated andsytsgem is modified."

Requirements are undergoing discussions and vatésis with the customer to
ensure that requirements are correctly underst&akeholders in the community
forums also provide feedback through the varioenharos presented in the forums.
The requirements prioritization that takes placpetels on various factors based on
whether it is a customer project or not. For cugpprojects, the customer has the
final say regarding what requirements should berjtized. If not, prioritization of
requirements is done from the number of users@pentaps believe would have the
function, or depending on the number of users wdeelcontacted them and asked for
a specific function. The product manager said:

"So for example, a lot of people will come to ud aay 'you know we would like
this" and that, if it is something we think willredit a lot of users we will give it a
higher priority”.

Documentation of Opentaps then takes place afterftimctionality has been
implemented. This documentation is then used as msmuals and to preserve
requirements for future use. This is describedhgyproduct manager in the following
way:

"Usually after the feature has been implementedihe purpose of allowing other
people to use the feature and also documentingetipgirements for later use".

3 ANALYSIS AND DISCUSSION

The following section highlights both similaritiesd differences in how end-users
are involved in development of the four organizasisespectively OS ERP system.
The description above is analyzed and discussem fiterature around software
requirements under the following headings: 1) remoents elicitation, 2)
requirements analysis and negotiation, 3) requintsnedocumentation, 4)
requirements validation, and 5) requirements change

3.1 Requirements elicitation

It is possible to distinguish similarities and di#nces in how the different
organizations collect requirements. Three of theabizations have a more
concentrated collection of requirements at thet sththe project. However, there is
then an ongoing less extensive requirements dlmitén all cases. Openbravo differs
from the other organizations since it has a cowotisly requirements gathering
process where they constantly repeat their adwitio gather requirements. The
requirements management process in all four org#aizs suggest that they take into
account changes on requirements related to itsegprjust like Hickey and Davis
(2003) as well as Kotonya and Sommerville (1998)esbeing necessary. This is also
in line with the statement from Eriksson (2008) vargues that it is difficult to gather
all requirements at one single point. All intervesg claim that the organizations
focus a lot on customers when gathering requirespejist like Davis (2005)
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describes as the key stakeholders in a systemajeveht project. However, it is only
Open Source Strategies, which explicitly says thay interact directly with users
when they discuss requirements. The other orgaoizaeems to more indirectly
discuss requirements with other stakeholders andlinectly involve end-users. It is
also stated that requirements are gained intermathin the organizations, except in
the Project Open case. All organizations use conitpnémrums to develop standards
to some degree, however, the extent of their ingmoe as a source for requirements
differ between the different organizations. Proj&apen does not involve the
community in the requirements gathering to anydaegtent, while others take more
account of different communities. There is no cidaa of what types of stakeholders
that are involved in the community forums. But,jstpossible to speculate that it
probably involves different groups of stakeholdéms|uding users. This may explain
why organizations do not directly approach the sider gather requirements. The
community may also consist of developers and asteteholders. It can be assumed
that a high interest in the system is needed fgr stakeholders to be active in the
community. Therefore, there is possibly a mismatetween various stakeholders
involved on the forums. The prioritization of stakdéders is consistent within the
organizations, since all are taking the greatesbaut of the one that provides
funding. Group Meetings is also a regular featufe¢he organizations, however,
Project Open uses workshops instead. Both actwitiere based on individual group
meetings with discussions between stakeholdersdawdlopers. Furthermore, it is
possible to distinguish differences in what adigtand technologies that they choose
in their requirements elicitation process. Thedéedinces can be explained from
Jiang et al. (2005) who argue that the choice dfingues may be different because
of stakeholders' knowledge, or from Hickey and Bg@003) as well as Zowghi and
Coulin (2005), whom argue that selection of techg@s is based on the context for
the requirements. Reuse of requirements is dong ianthree of the organizations.
Recycling is most pronounced in Project Open, whitds built storage of
requirements from previous projects, to avoid répgahe process to develop similar
requirements. This is in line with Robertson and&tson (2006) who argue that
recycling can be the basis for new requirementghiNiLabs only reuse requirements
from already implemented modules, however, desfiitd changes are usually
required to be made on the requirement. Their rdeseands insights into parts of the
system. Reuse of Open Source Strategies takes lacdime, without any specific
plan. In Openbravo reuse is not a widespread &agtithe reuse of requirements that
is done is done primarily through the reuse of cAdle 1 provides an overview of
requirements elicitation in the different organiaas.
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Table 1.Requirements elicitation

Organization Project Open Night Labs Openbravo OperSource
Strategies
Description Requirements Requirements | Requirements Requirements
gathering begins| gathering take | gathering take | gathering take
with a high mainly place in | mainly place in | place in an
number of the beginning of| the beginning of | ongoing
requirements customer customer fashion.
gathered from projects with projects with However, the
the customer at | customers and | customers and | majority of
the beginning of | their users, but | their users, but | requirements
the project. The | there is also an | there is also an | are collected, at
community plays| ongoing ongoing the beginning of
no significant gathering of gathering of projects.
role in gathering | requirements requirements
of requirements. | from the from the
community. community.
Activities/ Workshops, Group meetings| Group meetings,| Group
Techniques prototypes, use cases, prototypes, meetings,
community community community community
forums. forums. forums. forums.
Reuse of Building up a Re-use of No reuse of Some reuse
requirements stock of ready- | requirements is | requirements. exists when
made done by analysig requirements
requirements of previous change.
from previous projects with Previous
projects that similar requirements
must be used requirements. can be the basis
when having Requires for new
related demands| usually small demands.
to avoid the need changes.
to repeat the
process.
However,
changes are
often required.
Where do Customers, Customers, Partners, Customers,
demands come| potential internal, community, users,
from? customers, community, internally community
internal, market analysis

community.
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3.2 Requirements analysis and negotiation

The use of prototypes is one way among the orghoimato analyze requirements.
The prototypes are presented to various staketlwlaeidentify problems. This is
consistent with the view that Kotonya and Somm&ryiL998) give on the analysis
and negotiation phase. However, Night Labs diffaces they do not use prototypes.
Within all organizations there are also other aiitis designed to create discussion
about requirements. Three of the organizationsf@lewing group meetings, while
Project Open uses workshops to discuss the sarne. i&oth activities promote
discussion of requirements but they differ to sawtent. Workshops are seen as a
more formal and structured activity than group nmegst however, both types of
discussion activities are designed to arrive ateagent on requirements. All
organizations use a systematic approach to anabBgearements and describe the
context for requirements, but also to find out ey have developed legally ok
requirements. This is consistent with one of thénnaativities in the analysis phase
that Sommerville and Sawyer (1997), Kotonya and ®@emille (1998) as well as
Wiegers (1999) chooses to emphasize, claiming tthiatare distinctive part of the
analysis and negotiation phase in requirements gmmant. It is common for
developer to prioritize customer requirements @ phojects they are involved in. The
organizations involved in internal projects givempty based on what would benefit
a major part of users. This statement is consisteth Karlsson (1996) who
describes, the importance of stressing customersfaaion when prioritize
requirements. Prioritization in Openbravo is mairtased on what they call
"Monetize", which basically means that requiremehtst allow Openbravo and its
partners to make a profit should be prioritized.e Tihegotiating process in the
described organizations is consistent with thecstine Kotonya and Sommerville
(1998) present in which a discussion, prioritizatemd agreement are included. Table
2 gives an overview of how the analysis and negotiaof requirements are done at
the various organizations.

Table 2. Requirements analysis and negotiation

Organization Project Open Night Labs Openbravo Opa Source
Strategies

Description Analysis of By holding When a Discusses and
requirements is | discussions with| prototype is shows the
done through stakeholders produced, they | customer
discussions with| sorting out present it to the | functionsin a
the customer, ag confusion on community and | prototype,
part of the requirements. partners who collect
workshops Takes place provide feedback. This
conducted when| when a variety | feedback. is done after a
gathering of requirements set of demands
requirements. has been is developed.

developed.
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Organization Project Open Night Labs Openbravo Opa Source
Strategies
Activities / Prototypes, Group Meetings| Group meetings, Group
Techniques workshops prototypes, meetings,
community prototypes.
forums and
blogs
Prioritization Customer Customer Partner priority, | Customers
of focused, the prioritizes their | when a partner is prioritize
requirements customer requirements. involved and requirements
prioritizes the Night Labs has g pay. Otherwise | for their
requirements of | large number of | priority of projects.
the projects. parameters requirements is | OpenTaps
which they use | based on the prioritize
when they three pillars. according to
prioritize in their what benefits
own projects. the most users.

3.3 Requirements documentation

Requirements documentation in Project Open, Nigtiistand Openbravo is done
in an ongoing fashion during development proje€te ongoing documentation is a
way of dealing with changes among requirements tandbe more flexible. The
documentation process in Open Source Strategitygjiand documentation is done
first after requirements have been implemented. ditreof the documentation varies
between the organizations. However, all organinatiexcept Openbravo are using
the documentation as a base for user manuals. Najyg documentation is also used
as a contract between them and their customers.nifdg@e are using the
documentation as a support to developers. The wayrdentation is done also differs
to some extent, however, they all document requrgm in what they call a
requirements specification. Night Labs in additadso document requirements in use
cases, which is in line with what Eriksson (2008%ctibes as one way of using use
cases. An overview of requirements documentatiothénorganizations is shown in
Table 3.
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Table 3. Requirements documentation
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Organization | Project Open Night Labs Openbravo Open Source
Strategies
Description Documentation | Documenting Documentation | The
is ongoing and | everything on is ongoing with | documentation
consists of the system that | the project. is done after
specifications. runs. The record| Specification of | requirements
is done by use | projects linked to| have been
cases. a discussion implemented
forum. in projects.
Purpose Documentation | Documentation | To provide To ensure the
isused as a serves as the support for the requirements
manual for the | contract for the | developer to and provide
system. customer and communicate assistance to
help for the user] changes. users.
3.4 Requirements validation

All organizations except Open Source Strategiegpusmtypes to get feedback on
requirements they have developed. Project Open doieaddress the community in
relation to feedback on developed requirements)ewthie rest do so. Even if all,
except Open Source Strategies, use prototypes dlgethey use prototypes differs.
What differs is the way they present a specifictiqiggme. Three of the organizations
have validation activities that are repeated durthg requirements engineering
process, which is in line with Wiegers (1999) adl e Loucopolous and Karakostas
(1995) description of doing validation activitigsraughout the entire requirements
engineering process. However, Open Source Stratéiffers since they perform this
activity only at the end of the development prajedtl organizations have a
discussion with the customer aiming at validatieguirements. The community is
also involved in validation of requirements, except Project Open, which
consistently excludes the community from the entieguirements management
process. A common feature of organizations istthey perform the various activities
in order to check whether they have got the requergs right, which is consistent
with the view that Kotonya and Sommerville (1998)d Sailor (1990) describes as
one characteristic of the validation phase. Tablprdvides an overview of how
organizations deal with requirements validation.
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Table 4.Requirements validation

Organization Project Open Night Labs Openbravo Ope Source
Strategies
Description Collect Collect Partners are Through
feedback on feedback and | closely involved | discussion with
requirements discuss it with | in the the customer
and discuss it the customer development, and and the
with the and the through frequent | community.
customer in an | community contact with the | This is done at
ongoing regularly during| community, the end of the
fashion. the project. feedback on requirements
requirements is | management
discussed process.
frequently.
Activities / Review, Community Community Community
Techniques prototypes, use | forums, forums, reviews, | Forum, Review,
cases. reviews, prototypes. test-case.
prototypes, use
cases.
3.5 Requirements changes

All organizations are working continuously to copith changes that occur during
the requirements engineering process, which isistam with the picture Kotonya
and Sommerville (1998) give as necessary when mgalith requirements. This
suggests that all organizations are aware of that dontext of requirements is
changing, as several authors point out (Davis, 2@tksson, 2008; Kotonya and
Sommerville, 1998). All organizations are takingcaent of changes if they occur
before the development is initiated, while there alear discrepancies in how they
work to manage these changes later in developniteistpossible to distinguish the
two organizations, Labs Night and Openbravo, fromdther since they have distinct
techniques to manage changes and change requegtct®Open and Open Source
Strategies does not have an explicit techniqueaonage change. However, they deal
with changes by having an iterative approach. Tdblgives an overview of the
process of requirements changes in the organization
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Table 5. Requirements changes
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Organization | Project Open | Night Labs Openbravo | Open Source
Strategies
Description | Changes Changes are | Changes are The work is
occurring early| considered if | generally done in an
in the related allowed iterative
development | requirement before process that
project are not have been | development allows that
taken into implemented, | starts. Then | changes in
account more | otherwise it's up to the | requirements
or less directly.| changes are one who can be
After managed in the request the | handled.
development | next version of | change on | Changes are
has started the system. requirement | implemented
only minor Change request to take directly in the
changes are is used to decisions. system.
considered. manage The forums
changes. are used to
manage
changes.

Summing up the description above which was basetth@interviews, but also on
the analysis of similarities and dissimilarities@apresented above, give the following
summary. Regarding requirements elicitation, it da stated that concentrated
requirements gathering takes place at the beginofitige projects. But, there are also
an ongoing requirements gathering during developnaénthe projects. Involved
stakeholders are customers, community, and intestadédeholders. Customers of the
developed product are the prioritized stakeholdeu. The major technique used for
requirements elicitation is group meetings and whodps, and community forums.
There is also to some extent a reuse of requiresriesrh previous projects.

During the analysis and negotiation phase grouptimgs and workshops, and
prototypes are used to analyze requirements. ltoewes projects the prioritization is
done by the customer. In internal projects the rigization is done from the
perspective of what will be most beneficial for thiggest part of users. Negotiating
activities are done during the analysis of requaets. All companies consult
stakeholders, both through structured discussitivities, and through more informal
approaches.

Requirements documentation is ongoing in many paftsthe requirements
management process. The documentation is then wéeth as a user manual or act as
a base for the user manual. To a high extent thardentation builds on requirements
specifications.

Requirements validation is an ongoing process, &¥eviof requirements and
prototypes are used to validate requirements. drptiocess the community and users
are involved.
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Regarding requirements changes is this done cantsiy until the development is
initiated and has started.

3.6 Conclusions and future research

The research presents a representation of requitsmeanagement processes in
Open Source ERP development. From this some cdonkigan be drawn on the
qguestion asked in the paper, which are: How are-useds involved in the
development of Open Source ERPs?

Requirements elicitation is done as a concentreddidction of requirements in the
beginning of the development project, followed bycancurrent less extensive
requirement collection during the project. Theralso a reuse of requirements from
previous projects. From the question on end-usersiiement it can be concluded
that users are involved but not to a higher extieah in other standardized software
package development. There is a tendency that sexd-ware involved to a higher
extent than in proprietary ERP development. HoweWeritical reflect on this it can
be said that this tendency is to a very high extsinilar to involvement in
customization/configuration of proprietary ERP safte package.

There are a number of different ways in which shakeers are involved. The most
common techniques consist of personal meetings euigtomers, aiming at creating
discussions about requirements. Community forunesused to stimulate dialogue
about context of requirements and produce feedbatkspecific requirements.
Prototypes are used to show stakeholders how veopkagressing and to ensure that
the requirements corresponding to stakeholder ne&isjuirements are then
visualized to users and analyzed through close inggetin which they also are
negotiated upon.

It can also be concluded that to some extent adteusars involved in prioritization
of requirements, however, interesting to noticéhit prioritization to a high extent
builds on what the developing OS ERP organizatesss as beneficial for them. In
other words, if the customer pays for implementatib the specific requirement or if
they see that they will earn money from the impletagon in another way, for
instance gaining a competitive advantage in rafatm competitors in the OS ERP
space, the specific requirement will be prioritized

The research shows that there is a structuredresgants management process in
the development of open source ERPs. Future rdseartiow this process is related
to the often stated benefit, flexibility of Openusce ERPs, would be interesting to
conduct.
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