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Abstract. A large number of software development projectd atin-
America countries are small-size, poorly defined déime pressured.
These projects usually involve under qualified peofProvided that
well-known software development models have shovwmitdd
applicability in such scenario, developers usualgrry out ad-hoc
software processes. Therefore, the obtained reawdtsunpredictable.
This article presents a Simple Software Proces$)S& small-size
software projects involving under qualified peoplene proposal is
motivated by current practice in Chile. SSP proposestep-by-step
process which structures the development activéies it improves the
process visibility for clients and team membersrttiermore, SSP
formally includes “the user/client” as an activéerto be played during
the project. This process has been used in 22 adtprojects and the
results are encouraging.

1. Introduction

Most software development projects in Chile areoiimfation systems of
small or medium size (1-2 months or 3-6 months).[Typically, these projects
involve time pressured activities and clients reacjust when they detect the
need for a software solution [9, 21]. For that ogaghese projects have a high
rate of volatile requirements [17].

Typically, qualified developers are involved indaror medium-size projects
whereas small software projects are carried out umder-qualified or
inexperienced software developers [17, 21]. Thecti@aary development
scenario and the lack of clear guidelines to fdeeprocess, push developers to
follow an ad-hoc development process. A recentystoairied out by Sacre
concludes that software processes in Chile terimktohaotic and unpredictable,
because they do not have a guiding development Infdd¢ Besides, each
development is influenced by variables like type mfoject, client and



development team. It shows how immature are thegsses in this scenario. As
a consequence, software projects in this scenarioat assure the development
time and cost nor the quality of the final prodidet, 17].

The heavyweight software methodologies are limited support such
scenario. This is because they involve severalestamd roles that require an
important amount of communication and coordinationorder to get a final
product. This required bureaucracy jeopardizesafi@icability of such software
models.

On the other hand, there are the lightweight odleagethodologies that could
have an interesting applicability to the descrilseénario. However, the high
clients/users availability required to support tthevelopment process makes
these processes unsuitable. The need to develognirasynchronous and
distributed way is another important limitation aglopt lightweight software
processes in this scenario.

Alternatively, in order to solve the stated probjetinis paper presents a
software process called Simple Software ProcesP)S®&hich has been
designed to guide small-size software developmemjepts in immature
scenarios. This methodology was slowly evolvingesgerience with real word
cases was accruing.

Next section presents the critical issues whicle gise to most problems in
the software projects. Section 3 presents the emlatork and analyzes the
applicability of the best known software processesimmature scenarios.
Section 4 presents the proposed software procestiofs 5 analyzes the results
obtained after applying the methodology. Finallyection 6 states the
conclusions of this work and the future relatedvétas.

2. Critical Issues

Based on the studies of the local software industinducted by Sacre [17],
Stein [21] and IDC [10] during 2002, and based evesal reported experiences
and authors’ experiences, a set of critical isshes been identified. Some of
these issues present facts, which may not be ctaage thus, any proposed
solution must cope with them. These issues arétloving ones:

Deadlines Determined by Need.ypically, the project deadlines are
determined by the need of the client for deployiing software solution in
his/her organization. Typically the available tiilseshorter or equal than the
required one to do a good job. Therefore, it shtaglcdassumed deadlines will
be difficult to reach and work will be done undeegsure.

Asynchronous and Distributed Worldost team members usually work in a
distributed and asynchronous setting with litttegidedicated to the project.
Each member has allocated a time quantum to catrjhe work and he/she

has little time for coordination and integrationigities [21].

Under Qualified Developerdypically, development teams are composed of
a senior engineer acting as project manager, as®t af senior students of
Computer Science and Technology careers or junigineers with little
expertise in software development and teamwork [1@]. Although
technically they are able to face a problem, thayehproblem to work as
team members, to interact with users/clients and identify/manage
requirements changes and to face risk and unpaddécproblems.

On the other hand, there are others critical isshasneed to be managed.
The inadequate management of these issues prothasisproblems appearing



in this type of projects. The critical issues to bwnaged during small
development projects in immature scenarios aréofl@ving ones:

Clients Availability Usually, the client has little time to interacttlwthe
development team. Many tasks involving the clisuch as information
providing, decision-making, review of prototypese aaccomplished late
because his/her lack of time [21].

Requirement StabilityMost of these software projects are consequeotes
clients’ reaction triggered by the identificatioi @ need for a software
solution. Therefore, software projects are not weliceived and matured at
start time with the requirements elicitation. lbguces permanent changes of
the requirements and a lack of visibility of thdteare project [17]. Clients
feel they have the right to adjust the requirenwgttiout paying extra money
because the developers are not realizing what wWeet. This is one of the
main causes of conflicts between clients and dpezt

Coordination Activities Most team members are not full time dedicated to
the project and they work in an asynchronous astlibuted way. There are
no clearly defined roles in the team and therenarelear rights and duties
associated to each team member [21]. Project masmagsign activities to
team members based on their own best judgment{@ddition, they are in
charge of coordinating these team members acsvita&sed on some ad-hoc
strategy. In a development scenario with many ledichted, distributed and
beginner developers is too easy to lose contrti@project.

Project Visibility. Typically there is not enough time to do a proper
development, therefore management and control igesivare superficially
done. There is high unplanned parallelism relatedthe tasks of team
members, which originates an unnecessary worklogdcanflicts of scope.
Typically, it is difficult to determine the advanstatus of the project and the
workload required to finish it. It generates cactfi with clients and within
the development team [17, 9].

Effort Estimation.The project duration and the initial functionaldaye quite
fixed; therefore the effort estimation is reducedat money issue [14]. The
time available to develop the project is directiated to the client’s urgency
to have the products. Sometimes such duration isviable to get good
products, but ignorance about the productivityhafse work teams drives the
company to take high-risk projects. Generally, ¢hpsojects are finished late
and/or the resulting products do not satisfy thentlexpectations [14].

Although these critical issues are the source éoegal problems in this type
of projects, there is a lack of guidelines to man#gem. Next section presents
the related works and the strengths and weaknexdsesveral proposals that
could be used to solve the problem.

3. Related Work

Most models reported in the literature for softwdexelopment are oriented
towards mature development scenarios. Some of #rerknown as heavyweight
software models because of the bureaucracy reqdirgdg their application to a
project. On the other hand, there are lightweighagile software processes that
involve minimal bureaucracy, but high interactiomang team members and
between team members and the users/clients.

Heavyweight software processes seem to be prohlenatbe used in



immature contexts, because they are so difficuligaarried out in a short time
period by using developers. Some of the most reptatve heavyweight
software processes include the following ones.

OOHDM (Object-Oriented Hypermedia Design Methodglodrhis is a
development methodology for hypermedia applicatiomzluding Web
applications [18,20]. OOHDM offers a clearly definprocess, which can be
adopted using an incremental model or a prototygsed model. It proposes
five basic steps to carry out the developmesquisite elicitation, conceptual
design navigational design, abstract interface designd implementation
Although the process is clear, it is not easy ehdogbe used by beginners in
short time periods.

WSDM (Web Sites Design Methodhis methodology uses a user-centered
design strategy [4]. The design is driven by thews of different user-
classes instead of being data-driven. This metkdinited to “Kiosk Web
Sites”, i.e., Web applications that only displaytajaand can be navigated
through themselves. WSDM is a variant of the waterhodel that involves
four phasesuser modelingconceptual designmplementation desigand
implementation One of the most important advantages of this mizdthe
application of user requirements as a guide fordineelopment process. As
regards disadvantages, since the model is basetheonwaterfall model,
WSDM is affected by its typical problems [2]. Inditibn, it is only focused
on the design process and does not give a cleaposugor roles,
asynchronous and distributed work and coordinadidivities.

WebCompositionThis model describes a consistent approximatmihe
Web Applications development based on componeritsH8sically, this
model follows a spiral process that involves thpeases:analysis and
planning design and implementatiof.he process is simple and provides
feedback about process and product in a continu@ys One limitation of
this model is the disregard for user requiremergsaaguide for the
development process. It is focused on the desigheoproduct, and it forces
to use WCML (WebComposition Markup Language) [7]répresent that
design. In addition, this model supports a rapidettgoment only if the work
team has an available library of reusable companenvitich are appropriate
to build the new product.

WebE (Web Engineering). WeliEEa general model described by Pressman
[16], which follows an evolving approach includisix stagesformulation
planning, analysis, engineering, Web Pages devedopntesting and user
evaluation.Although this model is well conceived, it is heasjght to be
carried out in a short time. Besides, it has soestrictions such as: it does
not perform requirements management; it demandeat gffort for product
design; each phase requires specialists; and kb obthe work team are not
clearly defined.

RUP (Rational Unified ProcessRUP provides a disciplined approach to
assigning tasks and responsibilities within a dewelent organization [12].
Its goal is to ensure the production of high guasibftware that meets the
needs of its end users within a predictable scleeand budget. This software
process involves the following phas@sception elaboration construction
and transition Team members work toward the milestones that readh
phase completion by performing activities organized nine disciplines.

These models were not designed to support smaWad projects carried out in
immature scenarios. For that reason their complefarmalism, lack of support



for quick developments or lack of a formal partatipn of the client during the
development process limits their applicability. Hougr, there are lightweight
software processes or agile methods that can libtasgvercome limitations of
traditional software processes [6]. Some of thetrknewn agile methods are the
following ones:

Extreme Programming (XP)XP was created for small and medium size
software projects where requirements are vagua)gehaapidly or are very
critical [1]. XP was designed having in mind thelglems with traditional
programming methodologies with respect to deadlaresclient satisfaction.

Scrum Scrum was not conceived as an independent methad, a
complement of other agile methods [19]. Scrum sesnanagement values
and practices, and it does not include practicestlie technical parts
(requirements, design, implementation). For thasoa, Scrum can be used
in conjunction with another agile method. Scrumaismanagement and
control process that implements process contraintigeies.

Crystal Crystal is a family of methodologies created mckburn [3]. They

are based on the fact that, comparing software teai®mn with an

engineering process makes us think about softwapecifications” and
“models”, about its completeness, correctness aperation. The most
exhaustively documented Crystal methodology is tahy@lear (CC). CC can
be used in small projects with medium criticalighhough it can also be
applied to critical projects if it is properly exigded.

Feature Driven Development (FDDFDD is an agile, iterative and adaptive
method that it does not cover the complete softiifgecycle, but only the
design and implementation phases. It is consider@elquate for major
mission critical projects [15]. FDD applies an #&ve development with the
best found practices to be effective within indygtarameters. It stresses
quality aspects and it includes small tangiblewiehbles, together with the
precise control of the project progress.

These agile software methodologies do not uset gthiases but they include
a series of recommendations which aim at easintheiglevelopment [1, 11]. In
addition, they substitute the strict documentation an intense level of
communication among clients and developers. Howeher lack of time from
clients and the problems of communication and doatibn noted in previous
projects jeopardize these development approachesid&s, they have been
proven inappropriate for developments in which tis@m members work in an
asynchronous and distributed way. The followingtisec presents the SSP
methodology, which has been specifically designed support small-size
software development projects in the above menticoenario.

4. The Simple Softwar e Process

The Simple Software Process (SSP) proposed in pghjger intends to be
appropriate enough to support the development aflsnformation systems, in
immature scenarios. The first version of this pescevas defined in 1998 to
support software development projects carried ouwt domputer science
undergraduate students at the Pontificia Univedsi@atolica de Chile. The
course where this experience took place was ICC21S@ftware Engineering



Laboratory(10" term) In this course, students are grouped in teams aedae

is assigned to each member. Responsibilities gindsrof each role are specified
in SSP. During 16 weeks the teams develop a rdava® application and
interact with real clients and users. Over fifty adlrsize projects have been
developed using SSP. Since 2001, SSP has beeamied in the Universidad
de Chile, in a course similar to the previously tiwred one. This work reports
only the last twenty-two projects which have bearried out by undergraduate
and graduate students from Universidad de Chilethin courseCC51A —
Software EngineeringL0" term), which keeps the same development scenario.

Architectural
Design

Prototyping Engineering | Delivery

Increment 1: CORE Conception

c ti Architectural
Increment 2: COMPLEMENT ONceplion | pegign

Fig. 1. Structure of SSP model

This development process involves two incrementw§@nd Complement)
and each one is composed of four phases (Figureohgeption architectural
design engineeringand delivery The reason to propose two increments is
because past experiences have shown that contrblleesteps approaches
provide good results in short-time projects.

The first increment involves about 70% of user reruents and 100% of
quality requirements. The second increment addsedbe residual user
requirements, which usually are not clear by tieetithe project starts. Thus,
delays because unclear and changing requirementés raduced. The
requirements of the second increment should beedigvith those defined in the
first increment. Otherwise, a negotiation instawidébe required.

Usually, the time spent in the development of fh&t find second increment
is also around 70% and 30% respectively. The S$oaph involves a little
work of integration, which has not relevant impaat the project schedule. In
addition, the products to be integrated have beecaived and specified for fast
integration. It allows developers to work asynclmasly and in a distributed way
avoiding delays caused by unclear requirements.

Furthermore, the prototyping during the developméenta service that
supports each phase in order to make it agile,orgthe quality of the obtained
products, and reduce the anxiety of clients. Tha eection describes the SSP
phases and the dynamics of the development proédss. it, section 4.2
presents a brief description of the roles involirethe development.

4.1. Phases of the model

In contrast to other development methodologies,pdu@llel work with low
interactions among team members is fundamentalSR. She restrictions on
development time force team members to optimizeptiogeess, by maintaining
low interaction among them, and working in an asyanous/distributed way. In
the following sub-section, the four phases of S&Ppaesented.

Conception This stage has two goals: (1) to define the ptoj@bility, and —
if it turns to be viable— (2) to specify the useguirements which will guide
the development process. The project viabilitydientified through an effort
estimation methodology called CWADEE (Chilean Webpphcation
Development Effort Estimation) [14]. If the projetttrns viable, the collected



information is used to design the elicitation pss;avhich has two stages. The
first stage is oriented to capturing the most ingmor and stable user
requirements. With this information, the developgy create prototypes that
are used to verify, validate and redefine such ireqments with the user-
clients. The second stage is oriented to captussethrequirements that are
contradictory, conflictive or not clear enough. Tgretotype developed for the
first stage is updated in order to support theqgiype revisions with users and
clients. Typically, these two stages are enough identify the user
requirements. Then, if needed, the developmentrteffistimation could be
adjusted. Finally, a User Requirement Document (YR® created and
validated through rapid prototypes. This documige,other ones proposed by
SSP, is clearly specified and it is simple to dartiRermore, during this phase,
a set of test cases is built and documented in TCD.

Architectural Design The inputs to this phase are the URD and the last
prototype of the system. The phase main goal defme the product structure
in terms of subsystems, relationship among subsystenformation structure,
system navigation and basic look-and-feel. It adpecifies the operational
environment of the system. This information is uagd in the Architectural
Design Document (ADD) which is the result of thisage. During this stage
programmers work in parallel with designers, byihguhese latter ones keep
the coordination of activities and process conffdlus, when this phase ends,
the obtained prototype is used to test the designelitecture with users and
clients. Such prototype includes the look-and-féed, navigation pattern and
the raw functionality of the system.

Engineering This phase uses the ADD to generate a details@jmé¢hat is
implemented directly on the current prototype. Tisability is the motivation
for this phase, and the main goal is to get a pbthat is usable. During the
development of the first increment, the programnierglement as much as
possible in order to reduce the risks and to vididhe usability of the Web
application. During the second phase, the additiohanctionality is
implemented, and both the complex functionality atite component
integration are carried out. Eventually, some desig can participate in this
phase as consultants in order to ensure the pradadtility. Upon finishing
this phase, a usable product meeting the incremantirements should be
obtained.

Delivery. The delivery phase is focused on installing thedpct in the
user/client premises, to evaluate the acceptatwal land to carry out minor
adjustments if necessary. This phase is short &nd in charge of the
programmers.
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Fig. 2. Example of SSP dynamics



Figure 2 shows the dynamics of an SSP incremem.didgram shows three
cycles in which it is possible to do testing andt deedback from the
clients/users/team members. The first cycle igedlto the conception phase, the
next one is related to the architectural desigrsetend the last one is related to
engineering. The process dynamics can be adjustsording to team member
skills and roles that are present in the team work.

4.2. Theroles

SSP demands for six roles to be assigned to groambmers: project
managey analyst designey programmey tester and user/client Although the
user and client are not formally part of the warlirh, they play a key role during
the development in order to help accomplishing pheject scheduling. SSP
formally proposes to include this role in the deywshent process as a way to
assure a quantum of user/client’s time. Experiensasy SPP indicates that it is
a key factor to consider in order to have normalguot execution. The formal
participation of users/clients allows them to basmous of their responsibilities.
Moreover, the rest of team members are conscioukeofiser/client’s role and
the formal interactions required with this new memsbof the team. Provided
that roles and interactions among the participantswell specified, a common
understanding is created and maintained duringeiteeution of the project. It
increases the project visibility for all people ahved in the development.

A team member could play a maximum of two rolesirduthe project in
order to avoid bottlenecks. However, just some srombinations are
recommended. For example, it is not recommendetdatiperson have the roles
of programmer and tester, because testers haewitonr the programmers work.
Next, it is presented a brief description of thiesaconsidered in SSP.

Analyst The analysts are responsible for the conceptims@. They have to (1)
establish if the project is viable or not, and ¢pgcify the user requirements in
the URD (User Requirements Document). This docuriseatsimplified version
of the ESA Software Engineering Standard propodgl [The analyst-
programmer or analyst-tester roles combination® lsfown to be appropriate if
a person have to play more than one role.

Designer The designers are in charge of the architectdealgn phase, which
produces the ADD (Architectural Design Documertt)ntludes the architectural
design of the software application and operatiagralironment. Moreover, it
includes the design of the application look-and-feed navigation. Designers
also collaborate with the programmer during theime®gying phase by testing
and improving the product usability. Besides, thay adjust or add test cases to
TCD. A person whose main role is designer can pligp a programmer or tester
role.

Programmer The programmers are in charge of the enginegfiage. They are

responsible for the development of fast prototyfiede shown and the final

product. Usually, they participate during the atettural design phase in order
to assure that designs may be quickly implememigeerson whose main role is
programmer can also play an analyst or designer rol

Tester The tester is usually a distributed role, whighplayed by several
members along the development process. For exaapddysts can play a tester
role when the conception phase has concluded. s is responsible for
specifying the test cases and for checking whettherproducts adhere to the
specifications. Typically, the tester generatesThst Cases Document (TCD)
and reports the testing processes. The processnpedsin Figure 2 shows roles



that can also act as tester during each phaseintement.

Project Manager The project manager plans, coordinates and dentie
activities of the team members. The manager canaalsas tester during part of
the process and typically acts as a communicatitanface with the client/user.

User/Client The users and clients are in charge of (1) piogithformation and
requirements of system to be developed, and (2Vigiry feedback to
developers about the interim products that areveledd during the process.
Every week the software developers have internatklpoints with the users
and clients in order to diagnose the project adeaBach meetings are formally
scheduled and take between 10-20 minutes. Thedattep to these meeting is
part of the duties of users and clients.

5. Results

Various versions of SSP have been used in more G0aprojects since 1998.
This paper reports only the 22 last projects whibhbw the results of the SSP
current version. This software process has beem wsesupport software
development in software engineering courses tauightwo major Chilean
universities: Pontificia Universidad Catolica deil€fand Universidad de Chile.
Typically, these courses are taken by advanced rgrafuate and graduate
students of computer science. As previously meetipistudents are grouped in
teams of 4-6 people. Each team member had to plaleast a role, by
considering that all SSP roles must be coveredn,Taeeal project is assigned to
each team. The project involved the participatidnreal clients and users.
Although the scope and main requirements of thgept® were previously
agreed between instructors and clients, the teambmes had to negotiate the
projects scope with their clients in order to madfective the developers
estimations. Each team had 16 weeks to develogeliger the final product.

At start time, the work teams had to define SSPptdi@n to conduct the
development process. The communication/coordinatibastructure supporting
the team members included email, telephone, a C¥&durrent Versions
System) and a document describing the roles andirttezaction protocol.
Students were free to use these or other coordimédbls.

Instructors defined three main check points fothgaiject execution: upon
finishing the conception phase during first incraemeupon ending the
conception phase during the second increment, gmoh wcompleting the
engineering phase during both increments (core camdplement). In order to
diagnose the projects advance, a formal techneaéw was conducted during
each check point. The reviews took between 60-96utes by project. These
instances were used to get part of the resultsteg table 1.

Results shown in Table 1 correspond to those adxdain software projects
developed from first term 2003 to second term 2Q@5order to present the
results the projects were classified by the instmsc according to size and
complexity, based on the amount and complexity eérurequirements. The
following project categories were identified: Ver$mall size - Medium
complexity (VSM), Very Small size — Complex (VSC¥mall Size — Low
complexity (SSL), Small Size — Medium complexityS{8). For each project
category, it is presented: a) the number of irgtiaprojects, b) the number of
projects under production -successfully finished)y the number of members per
work team, d) the average and standard deviatidheoSpent man-hours, €) the
average and standard deviation of clients’/usesséssments about the obtained
product, f) the average and standard deviationeamt members’ assessments



about SSP as support for the development procgdbe caverage and standard
deviation of the experts’ assessments about thiyjoathe final product, h) the
average and standard deviation of the team memlasséssments about
visibility of the project provided by SSP and i)ettaverage and standard
deviation of the clients/users’ assessments abisiliility of the project during
the development process. The two first assessniigeniss e and f) were carried
out by using questionnaires designed with the neefiroposed by Zapata et al.
[22], and the third assessments (item g) was deimgyuan extension of the 8-
issues questionnaire proposed by Nielsen [13]. vidhges range between 1 and
10, the higher the better.

Table 1. Experimental results

Category/l ssues VSM | VSC SSL SSM
Number of Projects 4 6 7 5
Number of Completed Projects 3 5 7 4
People by Work Team 4 5-b 4-b 546
Man Hours / Standard Deviation 248 /367 /71285 /32389 /68

Clients-Users Assessment / Std. Deviation 8.3/8QR/0.98.9/0.§8.7 /1.2
Work Team Assessment / Std. Deviatioh 8.5/9.5/0.49.1/0.69.4/ 0.5
Expert Assessment / Std. Deviation 8.0/8.3/0.57.9/0.38.2/0.4
Team Members Visibility / Std. Deviation 8.7 4(8.5/0.59.2/0.49.1/0.6
Clients-Users Visibility / Std. Deviation 9.1/308.0/0.49.3/0.9.2/0.3

=
—'D'LQ—h(D0.0CTg)g

Results show that the SSP is predictable in termBnee, because most
projects were completed and put into productiore an-hour values are stable
enough according to project types as to suppotlistieaestimations, regardless
of the team work. The clients’ and experts’ assesdgm indicate that good
quality products can be obtained. The work tearp&iion shows a high level of
satisfaction when using SSP to guide the developnpeocess. The same
happens when the project visibility from both ct&nsers and team members
point of view. The low clients/users commitment wlas common factor in those
projects that were not put into production.

On the other hand, SSP has been applied to threjects out of the
university scenario, in a small software comparlyeyl were two SSL and one
SSM project. The obtained results reported by tiogept manager were similar
to those shown on Table 1.

The main strengths of SSP are their simplicity elladity about roles to play
(including the client/user), tasks to be done amdractions between activities.
These interactions, allows team members to workasynchronous and
distributed way. Observing the results we can $@mt SSP provides a good
visibility of the project for both developers andeuws/clients and produces
predicable results. These features make SSP apgefw support developments
of small-size software projects in immature scersari

6. Conclusions and Future Work

Usually, small-size software projects carried autimmature development
scenarios cannot guarantee either the developineaitaind cost or the quality of



the final product. In section 3 were presented limitations that well-known
heavyweight and lightweight software methodologidmve to guide
developments in such a scenario. In order to déhlthis problem, authors have
studied several software projects in Chile to idgnkey issues that are the
source for most problems. The results showed a pouaterstanding or
considering of key issues such as: rights and sluifeteam members’ roles,
development context, process activities, coordimatprotocols, users/clients
participation and project visibility. Taking intacceount these issues, has been
evolving by including the lessons learned aftethgaoject. The results obtained
of its application in 22 projects are encouragiB®P seems to be a viable
alternative to guide small-size software develogmenimmature scenarios.
Although this paper is focused in Chilean experndt is highly probable that
other Latin American countries have similar scesmand may be this proposal
is applicable. In the short term, we will contintesting SSP in the reported
scenario, and we will start testing such a methaglplwithin in software
companies, in controlled scenarios. In the longntewe plan to use SSP in
several software developments scenarios in ordieletttify its limits.
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