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    Mobile applications have become ubiquitous and are present in almost all of today’s business domains and life aspects. With the increasing prevalence of handheld computing devices (e.g., smartphones), the growth of mobile applications is expected to continue, which will have an impact on academia and industry expectations and standards. That means we, as communities, need more proficient developers to design and develop more efficient, reliable, and secure mobile applications and relevant technologies and platforms.




    This book will be a great addition to the literature to serve as a practical reference for students, researchers, and business communities who have an interest in learning about mobile computing and its features and design aspects. The book is written in a concise and conversational style that is easy to read and understand even though it discusses a great deal of very difficult relevant concepts from technical and design perspectives. The book talks about introductory topics such as the potential and the features of mobile general-purpose systems as well as very advanced concepts, including performance and security of mobile applications and the roadblocks expected during their evolution process.




    Another interesting area the authors cover in this book is the quality, practicality, and effectiveness metrics that should be considered when evaluating mobile software systems. The solid research experience professor Sarrab has on mobile development and software system research speaks volumes about the effectiveness, practicality, and quality of the research findings introduced in this book.




    I believe that this will be a good contribution to academia, research, and industry communities. I believe readers who are interested in getting familiar with and exposed to the mobile application’s development life cycle and challenges will like it and will use it as a valuable reference. In academia, the book can also be used as a textbook for a course on mobile computing literacy and quality. I anticipate that a broader audience from industry-oriented communities, people who want to educate themselves on the topic, and also users who plan to take advantage of mobile applications to run their business operations and expand their customer populations will find this book to be very interesting and useful.




    In short, the book has a lot to offer to both communities from academia and industry and is a valuable addition to the literature. It is written in a very practical and concise manner that makes it easy to read and a great one to carry as a reference.




    

      Saleh M. Alnaeli


      University of Wisconsin-Stout


      Menomonie, Wisconsin


      USA
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    This handbook is a complete encyclopedia about engineering requirements and quality characteristics that users, developers, and marketers of mobile applications should be aware of, and it provides detailed definitions, descriptions, and those features that overlap and are often confused. Today almost everyone uses a mobile phone with a good number of applications. However, not everyone knows its full advantage. In addition, this book helps in exploiting all the apps efficiently, thereby optimizing their use. Sometimes, when one buys a latest phone from a simpler version, it is so confusing that it is common to make mistakes. Some of these mistakes are undone easily, but some have locked the device to be made accessible by the distributor, and still, some are locked forever. Especially if you have bought it in one place and traveled to another country/continent. Mobile apps are distinguished, and studies are divided into eight different angles: capability, reliability, usability, charisma, security, performance, mobility, and compatibility. They are further divided into subsections for clarity. Every chapter has an introduction to all points discussed and a picture projects the different subsections in a user-friendly way. It not only describes each function but also sheds light on the perceptions of users. It is completely from the user’s perspective. It is extremely useful to developers as it does highlight some performance issues like delay issue if the user misuses the app, he blames the app for 2 to 3 seconds of waiting time which is considered as delay, while a computer start time is about a minute with much more performance capacity. Also, the challenges are different types of users, different mobile phones with different capacities, with much varied and continually updated mobile apps.




    This guide shows you how to:





    

      	Think through the design instead of just throwing UI elements.




      	Allow an intuitive design flow to emerging from your app.




      	Sketch and wireframe apps more effectively.




      	Reflect key differences among smartphones, tablets, and desktops.




      	Design for visual appeal without compromising usability.




      	Work effectively with programmers.




      	Make sure your apps are accessible to everyone.




      	Get usable feedback, and understand what it is telling you.




      	Learn valuable lessons from today's most successful apps.




      	Refresh your designs in new apps and future versions.




      	Discover new tools for designing more successfully.
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      Abstract




      This chapter discusses the capability of a mobile application as one of the main qualitative characteristics. The chapter focuses on the completeness of the mobile application and the availability of all important functions. The features of accuracy and the efficiency of performance in mobile applications are explored and discussed. This chapter focuses on the best way in which the different features interact with each other and discusses the ability to perform multiple parallel tasks at the same time. Besides, this chapter pays emphasis to the support provided to all possible data formats. Finally, it discusses the ability to add features or change the current behavior of the application.
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      1. INTRODUCTION




      This chapter focuses on the capability of a mobile application as one of the main qualitative characteristics. The chapter is divided into seven sections. Section 1.1 is the introduction and section 1.2 is a pictorial representation of all the subsections of the chapter. Section 1.3 discusses in detail the completeness of the mobile application and the availability of all important functions. Section 1.4 explores the feature of accuracy in the mobile application. Section 1.5 discusses the efficiency of performance in a mobile application. Section 1.6 mainly focuses on the best way in which the different features interact with each other. Section 1.7 discusses the ability to perform multiple parallel tasks at the same time and section 1.8 focuses on the support provided to all possible data formats. Finally, section 1.9 discusses the ability to add features or change the current behavior of the application.


    




    

      



      2. Capability




      Generally, the capability of a mobile application is to measure the ability of the final product of the application to achieve its objectives, especially concerning its overall mission, in which the product shows the ability to perform valuable functions. The capability of mobile applications can be measured through seven parameters. They are completeness, accuracy, efficiency, interoperability, concurrency, data agnosticism, and extensibility, as shown in Fig. (1).




      
[image: ]


Fig. (1))


      Mobile Application Capability Factors.



      Completeness refers to the availability of all functions the end-users want. On the other hand, accuracy is concerned with the correctness of the produced output in the right format. The efficiency of the mobile application is about the functions it performs efficiently, while interoperability considers the best way in which different features interact with each other. The feature of concurrency in the mobile application is concerned with the ability to perform multiple tasks at the same time and run parallel to other processes. Data agnosticism is about supporting different data formats, while extensibility is the ability to extend its features. The mobile application allows specific customers or third parties to change behavior or add additional features.


    




    

      



      3. Completeness




      The completeness of a mobile application is concerned with the availability of all important functions that are required by the stakeholders. It is a developed application component, where each function is described by a specification of the mobile application and which can be achieved by at least one functional execution path, operate as specified, and in as much detail as possible. Checking the mobile application for completeness is a very critical process as the specified application requirements have been developed and documented based on functions of all mobile applications, which are required to satisfy the stakeholder’s objectives with their associated environmental performance, and other non-functional characteristics of the mobile application.




      A specification is comprehensive, complete if all parts exist, and every part is completely developed. There are many properties that a mobile software specification must exhibit to ensure its completeness. To check the completeness of the mobile application, it is important to verify whether there are missing functions that are part of the developed application, but they are not called for in the specification’s missing. Thus, the process of completeness of the mobile application varies if all the necessary components of the application are available and if any application process fails due to lack of resources or programming. The final product of the mobile application is a complete implementation of the functional specification. The functional specification is an official document for developers, which describes the intended capabilities of the targeted application in detail and the way of interaction with the users




      The functional specification can be defined as a type of manual, guideline, or continuing reference point for the application developer. A tool for tracing requirements can be used to check the completeness of the mobile application if designers, engineers, and stakeholders feel the specified requirements meet the objectives. The requirement tracing is conducted throughout the development cycle of the application, which can be confirmed at each technical review for all old and new requirements.




      The process of completeness verification checks the application’s functional performance, environmental interface, operations and maintenance support, training, development, testing, production, deployment, as well as non-functional features such as availability, reliability, safety, and security. The purpose of tracing requirements is to ensure that the requirements continue to meet the needs and expectations of the stakeholders of the application (Margaret, 2007).


    




    

      



      4. Accuracy




      Accuracy of a mobile application is concerned with the output of whether calculation in the product is correct and is presented with significant digits. It is about providing the right or agreed-on results or effects with the desired degree of precision. This can be measured by an attribute in the source code of the mobile application. Thus it is delegated to the components of the mobile application, which defines the functions that compute the values. Accuracy and precision are at times used interchangeably to describe the measurement errors. Essentially, precision is about the number of digits of a measurement that means something substantial. To build software for a mobile application, the developers are precise if they develop what has been agreed. However, they are accurate if what they build meets the client’s business needs and solves a business problem.




      Precision and accuracy are both essential in mobile applications. Perhaps the best technique to differentiate between the two concepts is that accuracy is the mapping of the application of business needs to the programmer model, while precision is the mapping of the programmer model of the problem back to the mobile model. However, though the two concepts are needed, accuracy is much harder to obtain. Practically, every development in mobile application either makes developments that are more accurate or more precise.




      In practice, precision is significantly needed; however, accuracy is much more important. There are some techniques to improve accuracies such as issue tracking software, specification writing, spring and other dependency injection tools, and IDEs. A well-written specification of a mobile application allows both the application developers and users to understand the objectives of the application and the product. This helps to correct invalid notions by mobile application users at an early stage. However, in case a specification is too much in detail, it can be used as a precision justification at the cost of accuracy. The spring and dependency injection tools reduce the costs of changing code for accuracy in a mobile application.




      Accuracy and precision are not necessarily directly proportional. For instance, high accuracy does not essentially indicate high precision nor does high precision imply high accuracy. But both high precision and high accuracy will make the product too expensive. Two additional terms need to be defined regarding precision and accuracy. They are data quality and errors. Data quality is concerned with the precision and accuracy of user data and error encompasses both the imprecision of data and its inaccuracies. Finally, when several windows are open at the same time, a lot of overhead can be expected on the device processor while switching between different windows during data acquisition. This may slow down the loop that is performing data acquisition based on the capability of the device processor (Losavio et al., 2003), (Moore, 2004).


    




    

      



      5. Efficiency




      Historically, the terminology, classification, and structure of metrics and attributes applicable to software quality management have been extracted or derived from the ISO 9126-3 and the subsequent quality model ISO 25000:2005. Using these models, the Consortium for Information Technology Software Quality has provided five major characteristics desired for a piece of software to identify business value. They are efficiency, reliability, maintainability, security, and size. The efficiency of a mobile application is basically about performing the required actions efficiently. It can be measured by testing the codes and resources required by a program to perform a particular task or a specific function. The efficiency test of a mobile application is the number of test cases executed divided by the unit of time. Test effectiveness of mobile application covers three aspects:





      

        	The number of requirements of the users that are satisfied by the application,




        	To what extent the specifications of the users are achieved by the application, and




        	The amount of effort it takes to develop a particular application.


      




      Thus, efficiency is closely related to the extent to which a process or a product can operate using the fewest possible resources. This is very important to mobile users to reduce the application’s running cost, as it is a part of application quality (External mobile application quality) and constrained by software architecture. As with other quality attributes, cases of inefficiency in performance are often found in violation of coding practice in good architectural design. This can be detected by measuring the use of static quality attributes of the mobile application. These static quality attributes predict the possible bottlenecks in operational performance and problems of future scalability, particularly for mobile applications that demand high-speed execution for handling huge volumes of data or complex algorithms.




      Assessing the efficiency of mobile application requires checking best practices of software application and technical attributes like coding practices, application architecture practices, data management, data access performance, interaction appropriate with expensive and/or remote resources, network, memory and disk space management, compliance with structured object-oriented programming best practices. A mobile application is efficient if it provides an equivalent or better result when compared to any alternative. The true reusability of objects and application of the black box concept, true elegant/clever programming techniques, and truly taking advantage of the current lowering of the cost of memory and hard disks (Lech, 2007), (Bohnet and Dollner, 2011), (Gary, 2011).


    




    

      



      6. Interoperability




      The term interoperability is used to describe the ability of the application to work on different devices and platforms. In other words, two or more components of mobile applications can exchange information. Interoperability can be classified into different levels such as total interoperability, partial interoperability, and no interoperability.





      

        	Total interoperability is when all the components of the application collaborate with other components. This is the most preferable level of Interoperability but difficult to achieve;




        	Partial interoperability is when there is a collaboration between different components of the application;




        	No interoperability when there is no collaboration whatsoever between components of the application (Ferrucci et al., 2006), (Ke-Qing et al., 2010).


      




      The interoperability in the mobile industry is concerned with many questions such as:





      

        	Should the mobile application be built for one operating system? Or




        	Should it be developed only for the two big operating systems iOS and Android?




        	If so, should developers build the applications simultaneously? And




        	Should the application be designed as one application for both or two different applications for the two different platforms?




        	How will the application be tested for many different Android options? or




        	Should they use the Web via HTML5?


      




      Pure interoperability of a mobile application is not technically possible as interoperability should consider many factors such as cultural, regional, lingual, and preferred user experiences or devices as well as the fact that every mobile device has its specifications. In short, there are different reasons to build different versions of an application for different groups of users, devices, and platforms. Developing interoperability for the Android platform faces another challenge called fragmentation within the operating system.




      Fragmentation is a big issue on all mobile platforms as it forces mobile developers to code for different versions of the operating system and different devices that use the operating system. But this challenge is more pronounced in the Android operating system. Another obstacle to interoperability in the mobile application is that there are users who own different mobile devices and want to use them all in several circumstances. For example, one user may want to access a mobile application on a smartphone; another may prefer the same application on a tablet, and laptops as well (Holzinger et al., 2012).




      Building application that largely runs on an internal device but connects to the Web for specific tasks similar across different platforms. The objective of these hybrid applications is to save resources and time when possible while improving and optimizing the mobile application products for different operating systems. Google focuses on updating a series of applications aimed at improving interoperability (David and Yat, 2011), (Alin, 2012).


    



OEBPS/Images/bentham_logo.jpg





OEBPS/Images/Cover.jpg
A GUIDE TO SELECTING THE RIGHT ENGINEERING AND
QUALITY FEATURES

ohamed Si
Hafedh Al-Shi
Naveen Safia

Bentham Books






OEBPS/Images/9789814998246-C1_F1.jpg
Exensiiy






