Research proposal
Development of mobile applications: Practical and theoretical challenges

Development of mobile applications and services represents important challenges with which many software development organisations have difficulties. This project explores which challenges organisations developing mobile applications faces, and particularly put forward that technical novelty don’t necessarily account for all, or the most important challenges in the reality of these organisations. By applying multiple perspectives, as global information infrastructures, consumer behaviour, infrastructures and standards, globalisation and risk, this project seeks to meet its objectives: Through identification of key challenges developing software for mobile terminals, we will develop conceptual frameworks to understand the challenges and propose strategies and guidelines to handle them. The research approach is both analytical, seeking to understand the processes of software engineering in organisations developing mobile applications, and constructive, striving to develop concepts and guidelines to support the development process. The approach will partly be of theoretical nature through literature review, attending courses and seminars, and partly practical through field studies empirically examining the nature of software engineering exercised in organisations developing mobile applications.

Introduction

This paper brings a research proposal in concrete terms. The proposal and its focus are results of the author’s research interests and professional experience with development of mobile applications, as well as the contemporary research conducted at the Systems Development Group at Department of Informatics, University of Oslo. The project described will be carried out as the applicants Ph.D. project, in the research environment of the Systems Development Group. 

Developing software for mobile applications – the rise and fall (“meltdown”) of the dot-com’s

During the last decade or so the Internet and mobile phones have diffused extremely rapid. In the later years the technology underlying them have been merging. This again is believed to open up a vast range of new products and services, which means a huge market for various kinds of organizations.  Lots of organizations have tried developing and market various mobile applications. This has proved to be quite a challenge, and many of the organizations are currently in big trouble – together they have been a central element in so-called the rise and fall (or “melt-down”) of the dot-com’s. We believe that software applications on mobile terminal (phones, PDA’s, etc.) will indeed be important in the future – both in terms of giving benefits for their users and profits for their vendors. 

Explaining the mobile technology it self as the primary driving force and creator of challenges in organisations developing mobile applications, is plausible. From a SE point of view, the challenges introduced by the new technology should be managed on the basis of years of accumulated knowledge: The Software Engineering (SE) craft. The challenge is to understand the technical novelties the technology introduces, as with any other introduction of new and unexplored technology. But we strongly believe that the rapid rise and fall of the dot-com’s also points to some more fundamental new challenges which the developers of these kind of technologies are confronted with

As mobile technology disperse, knowledge about how to successfully develop mobile applications will play an important role in the common SE organisation. As the successes don’t come easy, there is an emerging need for a better appreciation of software processes aimed at development of mobile applications, especially where changes create challenges unknown to the tradition of SE.   

Objectives

The objectives of the project are to

· identify and analyse key challenges in the development of software for mobile terminals,

· identify, describe, and analyse successful cases or “best practices,”

· develop a conceptual framework for understanding these challenges and cases which also is suitable in order to

· propose guidelines and strategies for developing such software.

Perspectives and research approach

We will try to reach these objectives by adopting a research approach focusing on some perspectives on the technology, i.e. mobile applications, which will help us identifying important new challenges. We will her outline these perspectives.

From mobile applications to global consumer infrastructures

The project will be based on the hypothesis that the new challenges are not captured properly with the concept of “mobile applications.” Crucial challenges are linked to the fact that applications running on mobile terminals are

· not supporting established functions in organizations as most traditional information systems are, they are rather aiming at providing new services – often for youth communities. They are creating new user habits, and they often support entertainment or leisure like activities. They are consumer goods rather then tools supporting important needs. Use of SMS among youth groups is a typical example.

· the products are directed towards large global markets, not tailored to the needs of individual user organizations, and lastly

· the applications are not used in a stand-alone system. The software in mobile terminals is giving access to global services and infrastructures (for messaging, entertainment services, e-business services and other information on the Internet). This means that the software to be developed should be seen as a part of global infrastructures. Developing this software, then, is an activity being a part of the development of global infrastructures.

By focusing on these three issues, we propose that the challenges involved in the development of software for mobile terminals would be better grasped by choosing an alternative perspective where the software to be developed is seen as a part of a “global consumer infrastructure” rather than a mobile application.

User requirements and consumer behaviour

Traditionally SE organisation has produced software in-house, or for local markets and based their competence on knowing the users local and specific needs, or at least the cultural preferences of the user. The aim of SE in this environment has been to produce applications supporting and enhancing work practise. The challenges of gaining the knowledge of the work practise and how to properly enhance it have therefore been a major theoretical issue in SE. The main aim of the development organisation has in this environment been to serve the customers with the appropriate services and applications, in terms of for example functionality and price.

Most SE and information systems development methodologies take user requirements as their starting point. To uncover these requirements is the activity all others are resting upon. In the case of software for mobile terminals, doing this is difficult - just like for consumer products in general. But user requirements will still be crucial. But traditional methodologies for uncovering them cannot be applied. First of all, the products are (as already mentioned) aiming at creating and supporting new activities and generating new forms of social interaction and supported by the technology – and not existing activities and practices. Accordingly, one cannot go out analysing what the users are doing today. One has to develop some software, check if the users buy it and like it and then improve it based on users’ experiences with the technology. As an example, the development of various UMTS based multi-media services will necessarily be of this kind.

The activities and social interaction forms that will be supported are created as practices shared by large communities, often as new and important elements in global youth cultures – the use of SMS messages being the paradigm example. This means that traditional SE methods founding application development processes on defining users’ requirements do not make sense. Traditional approaches of SE don’t automatically support management of these changes and challenges.  

But capturing and analysing the early users’ appreciation of the technology is not enough. One also has to address and understand the nature of consumer habits and how they evolve. Most consumers do not buy consumer goods just based on individual preferences or judgements of which goods satisfy their needs best. Consumer’s behaviour is strongly victims for fashion waves. In one moment the consumers prefer one kind of good, then the next something completely different. What one consumer prefers depends on what the latest fashion. But in the case of services provided by mobile terminals it also depends on crucial aspects of the technology, in particular its infrastructural character.

Infrastructures are shared among all its users. Their value for users depends on how many and which users are using them. As a typical example, the value for the users of an e-mail network is largely determined not by the functionality of the e-mail system but by the number of persons they can communicate with. This means that the dynamics of user behaviour with regards to software for mobile terminals will to a large extent by determined by the interaction between the dynamics of fashion waves and infrastructures. To specify any kind of user requirements for software on mobile terminals one has to understand these processes. In this project we will analyse them drawing upon research on consumer behaviour.

Developing infrastructures and standards

Classical infrastructures, and in particular telecommunication infrastructures, have been built by first agreeing on (international) standards, then implementing them in terms of products or components, and finally these products and components are put together into infrastructures. This approach is in close correspondence with specification driven methodologies to software engineering. This approach has also been tried applied to the development and standards of IT infrastructures. The approach was followed, for instance, in the failed effort of developing the OSI protocols. The Internet and its protocols and standards, however, have been developed by following a more evolutionary and experimental path. The extreme competition in the market for mobile software and services, specification driven standardization strategies will be problematic.

But building infrastructures providing global service based on mobile terminals is more choosing the appropriate standardization approach. Lots of vendors, and groups of such, will

compete. There is and will be fierce competition between standards. The development and diffusion of standards when there are competing alternatives has been extensively studied within network economics. These studies show, among other things, that these processes are not to be planned or controlled. An important factor determining which standards are becoming winners is which standard that first gets a larger number of users. These phenomena can easily be explained by the fact that the user value of a standard is largely its number of users. The standard having a lager installed base is the most valuable. This will attract even more users to this one, increasing its relative value for users compared to other standards, etc. This usually leads to a ”tipping” situation, i.e. a situation where the market select one standard – ”the winner takes it all.” However, this phenomenon also implies that switching from one standard to another when a standard is widely adopted becomes very hard. Individual users do not want to switch before the others do, which means that everybody is waiting and a so-called lock-in situation occurs.

Software implementing services for mobile terminals will be based on lots of standards. To successfully implement and sell such software one has to adapt to the dynamics of standards diffusion just sketched. And because there are many standards involved, these will interact in different ways creating a much more complex picture then the one just presented.

Globalization

Developing software for mobile terminals is related to global markets and global competition, global consumer habits, and global standards and infrastructures. This means that understanding the reality behind the rather hype like term “globalization” becomes paramount. Most important theories of globalization are those developed by Ulrich Beck and Anthony Giddens where they speak about “risk society” and “reflexive modernisation.” The core of these theories is: Globalization is indeed an important ongoing process. The essence of globalization is integration (of communities, cultures, technologies, organizations, nations, regions, ...). Everything we do has unintended side-effects. And the more our world is becoming integrated, the more “faster” and “longer” the side-effects are “travelling.” Side-effects are essentially unpredictable. The more we integrate, the more our world becomes unpredictable, i.e. the higher the risks for unpredictable events. According to Ulrich Beck globalization have now reach a level where our society is dominated more by the side-effects then the intended effects of our actions, i.e. our global society is a society dominated by risk – a risk society.

Old and new risks

Risks are also important is software development methodologies. This is, for instance, a key factor in Barry Boehm’s popular spiral model. This is a risk driven approach to software development. It says that software should be developed by identifying and resolving risks in a decreasing order. In this model risk basically means lack of knowledge. A typical risk of this kind is lack of knowledge about user needs. This risk can then be resolved by obtaining knowledge about this by means of, for instance, developing and testing a prototype. We believe that ”risk management” also should be a critical element in approaches to the development of software for mobile terminals, i.e. in the development of global consumer infrastructures. But the risks in this case are of a different nature compare to those considered within the spiral model. These risks are more related to the risk society. They are risks about what might or might not happen in the future – in particular related to the future development of consumer behaviour and standards development and diffusion. These are risks we cannot resolve. We have to live with them.

Related research practise

This research will draw upon and contribute to two streams of research. One is research on related issues to those presented here taking place within the established software engineering tradition as, for instance, represented by Professor Dag Sjøberg and colleges in the ISU group at the Dept. of informatics, University of Oslo. The software development approaches found in this community will be enhanced by drawing on research on strategies for developing National and Global Information Infrastructures and their standards. We will also draw on research on standards and standardization definition and implementation process from a wide range of disciplines –many of them present in the field of Science and Technology studies. We will also draw on research on the development and use of IT infrastructures in global corporations. Concerning the latter stream of research, the work described here will build on previous research in this issues in the Systems Development Group at the Dept. of informatics, University of Oslo. (This research is documented in publications listed in the project leader’s enclosed CV.)

Research approach

The research approach in this project is both analytical, trying to understand the processes of SE in organisations developing mobile applications, and constructive, striving to develop concepts and guidelines to support the development process. The approach aims at ensuring practical relevance and applicability of the research, as well as validity and reliability of the results. 

The approach will partly be of theoretical nature through literature review, attending courses and seminars, and partly practical through field studies empirically examining the nature of SE exercised in organisations developing mobile applications.

The theoretical aimed research will establish a deeper insight in the theoretical basis of the research area. This insight will act as basis and framework for the further empirical approach. The theoretical research will focus on:

· The theoretical SE basis of developing mobile applications.

· The broader and contextual theories describing these processes, as for example the theory of the “risk society”.

By combining qualitative research methods and sources of data-collection, as document analysis and interviews, the empirical approach will aim at revealing the contextual reality of organisations developing mobile applications and services.

The concrete research will be conducted in two major steps, combining the theoretical and the empirical approach:

1. Theoretical research and empirical investigations establishing both theoretical framework and concepts. Appreciation of practical challenges and how they are and should be approached. 

2. Empirical research aimed at revealing whether the theoretical framework and the concepts developed in the first step apply as a part of a successful development process developing mobile applications.  

Principal objective and sub-goals

The objectives of the project are to


· Identify and analyse key challenges in the development of software for mobile terminals, 

· identify, describe, and analyse successful cases or “best practices”, 

· develop a conceptual framework for understanding these challenges and cases which also is suitable in order to, 

· propose guidelines and strategies for developing such software.


Sub-gaols are:

· 5 - 6 articles published in journals/proceedings/conferences

· Accomplish the Dr. Scient study, resulting in PhD theses
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