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Abstract 
 

A proper management and the control of each 

element of the software development process have 

become very important to obtain high quality software. 

However, with the rise of globalized software 

development, these activities have become more 

complex and, at the same time, more important, not 

only to achieve high quality software, but also for the 

success or failure of a project; so new tools better 

adapted to these activities and environments are 

needed. This has led us to develop a suite of tools that 

facilitate and automate, as much as possible, the 

management and control of software development in 

distributed environments. Making the realization of 

tasks easier and, thus, increasing the productivity of 

each development team member, and building higher 

quality software.  

 

1. Introduction 
 

In the last few years all the software companies 

have greatly advanced in the development of better 

quality products, but in the shortest time and lowest 

cost possible. This evolution has been mostly directed 

towards two areas: to improve the software processes 

and to improve the business models. 

In the past, a series of sequential processes were 

carried out which had many problems, such as 

overloading of some tasks, a higher price of the change 

of the requirements, etc. [1]. Nowadays, by improving 

the software processes, there are some iterative 

processes such as RUP, XP, Scrum, etc. that focus on a 

greater collaboration and communication between the 

development teams and with the customers [2] to 

obtain better products and a greater satisfaction of the 

customers and the development team. 

Also, the business models have changed towards a 

higher industrialization and globalization of the 

software process, seeking new models to achieve 

higher productivity but with lower costs. With respect 

to these models, the near-shore and off-shore factories 

have prevailed, in which developments are made in 

factories far from the customers, where the lower 

standard of living allows for lower development costs. 

However, the cultural differences, the time zone and 

some difficulties with the management, the 

coordination and the communication between the 

development team members or with the customers are 

the main handicaps for the success of the projects. 

Moreover, these problems especially arise when these 

models are combined with iterative processes, in which 

collaboration and communication are key practices [3]. 

A good example of this is reflected in a recent survey 

of the DR. Dobbôs Journal [4], which shows that the 

offshore projects have a 42.7% success rate compared 

with 71.5% for the projects done with agile 

methodologies and on-site. 

For these reasons, the software companies and the 

research groups have been encouraged to seek and 

build some kind of tool that reduces the problems 

associated with geographic scattering and supports the 

different tasks of the software process [5]. However, 

the use of different tools for each task, which are 

correlative or are very interrelated, entail the need of a 

greater effort in their coordination. So, even though 

they have begun to develop applications to coordinate 

the different tasks of the development [6], they are 

putting aside the integration with the tools for the 

management of the development, which is a crucial 

area to increase the quality of the products and the 

success of the projects. For these reasons, in this paper 

we propose a suite of tools which, besides supporting 

and coordinating most of the tasks of the software 

process, is also able to integrate and automate the 

activities for the management and execution of all kind 

of software processes in distributed environments, 

although for the moment we are focusing more on its 

adequacy for RUP. In this paper, besides presenting the 

architecture of that suite, we are going to show an 



example explaining how the different tools work 

together. 

With this suite of tools, a set of applications to 

manage and control the software process is provided, 

and with these the coordination and the management of 

the process are improved and the independence of 

location of each resource is achieved. In addition, we 

are going to show how by integrating two of these 

tools, one for the management and the other for the 

execution of the software process, the automation and 

agility of a large amount of the work of coordination 

and management is achieved, increasing the 

productivity and the quality of the development. These 

advantages were obtained with the introduction of the 

tools in the factory of Indra
1
 in Cáceres, too. 

The rest of the paper is structured in the following 

way: in section 2 we present some of the tools and 

methodologies that exist at present, as well as the 

motivation that leads us to present this work; in section 

3 we describe the architecture of the suite of tools; in 

section 4 we present an evaluation of the tools in real 

cases; and, finally, in section 5 we present the 

conclusions and further works.  

 

2. Background and motivation 
 

In the last few years, software development has 

become a more industrialized practice, with 

developments similar to the production chains where 

the tasks are perfectly fixed and they are done by 

certain resources with fixed roles. In this environment, 

the management and coordination of each element of 

the process are essential activities to increase, or at 

least maintain, the quality of the software created. 

However, even though there are a lot of applications 

for the software process management, which even 

manage to contemplate the globalization of 

development (such as Jazz Team Concert [12]), they 

donôt cover  all the areas of the management, so, it is 

necessary to use different tools to control each area 

[6,13]. Therefore, the use of a lot of tools for the 

management, coupled with the lack of integration 

between them and with those that support the 

collaboration and the completion of each task of the 

software process, cause an increase in effort and a 

decrease in productivity. 

In addition to the industrialization of the software 

process, companies are continuously evolving the 

software processes that govern them, making them 

more agile and efficient.  But, as the software processes 

evolved, we could see the need to document each of the 

                                                           
1 Indra is a software enterprise with more than 23000 employees, 

and it has customers in more than 82 countries. 

different practices being carried out, in order to be 

properly transmitted to the entire development team, 

because, without this information, we could fall into 

some inconsistencies and lack of coordination when 

carrying out certain practices. Thus, for documenting 

and modeling these practices, some metamodels like 

SPEM [7] and tools like Eclipse Process Framework 

[8] have emerged. Nevertheless, while the software 

development has been scattered, the control and the 

management of the projects has appeared as a more and 

more complex activity, and the documentation of the 

process for the proper coordination and control of all of 

the tasks is not enough. Thus, it is necessary to develop 

methods and tools capable of automate the 

management and the control of the software process.  

In this way, in recent years many research groups have 

developed method for the modeling of software 

processes like workflows, using notations such as UML 

Activity Diagram, BPMN, etc.; and the execution of 

these workflows in some application, using similar 

technology by which Business Processes of an 

organisation are executed on a BPMS [9, 10, 11]. 

However, these studies were more oriented towards the 

documentation and the execution of the software 

process in order to automate some tasks of the process 

or a part of the development, so they obviated the 

utilization of this execution for automating and 

expediting the management and coordination of the 

development.  

All of these problems have motivated us to build a 

suite of tools that is capable of: on the one hand, 

supporting (in an integrated fashion) all the work of the 

software process management, making the job of the 

control and the coordination of the activities of 

development easier, and is able to execute the software 

processes, which is used for automate much of the 

work of management, and on the other hand, building a 

subset of modules capable of supporting each of the 

tasks of the iterative processes, and which are perfectly 

coordinated among themselves and with the 

management and process execution modules. 

 

3. Architecture of the suite of tools 
 

In Figure 1 the architecture of the suite of 

implemented tools to support the management and 

execution of the software process is shown, as well as 

the set of modules used to do each task. As can be seen, 

the architecture is divided into three layers, each of 

which has a very clear set of responsibilities, and each 

layer is also divided into different modules in charge of 

carrying out specific responsibilities. 




