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Chapter 1
Mobile information devices

The emergence of genuinely portable devices which contain sufficient computing power to support a range of applications, many of which were originally developed for conventional personal computers, is one of the major changes in the world of technology in recent years. It has accompanied the emergence of very widespread adoption of mobile phones and these technologies are now merging, creating mobile information devices (MIDs) with the ability to connect with each other and with conventional computer networks.
Although most people probably think of portable devices as either intelligent phones or personal digital assistants (PDAs), the distinction is effectively arbitrary. For the purposes of this book we will use the term MID to include any handheld device which has some form of micro-processor in it and which can have new applications loaded onto it.
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Figure 1.1: What is a MID?
MIDs are equipped with a range of communication devices. Mobile phone technology provides access to the telephone network, but, in addition, most will have one or more of the following forms of connectivity:

· USB 

MID to computer, 

· infra red 
line of sight device to device, 

· Bluetooth 
wireless device to device 

· WiFi 

wireless device to network.
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Figure 1.2: Who does a MID talk to?
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Chapter 2

What’s special about PDAs? 
SWOT

1. Strengths

1. They are small

2. They are popular

3. They are connectable 

2. Weaknesses

1. They have limited memory – a challenge

2. They often have limited battery life

3. They have limited processing power

3. Opportunities

1. They are flexible

2. They are becoming more connectable

3. They integrate with mobile phones 

4. Threats

1. There is lots of competition

2. They are expensive

3. There is no standard operating system

4. They are not flexible enough

Issues to bear in mind

· Screen Size

· Most Palm Powered handheld screens are only 160x160 pixels, so the amount of information you can display at one time is limited.

· Quick Turnaround Expected

· On a PC, users don’t mind waiting a few seconds while an application loads because they plan to use the application for an extended amount of time. By contrast, the average handheld user uses a handheld application 15 to 20 times per day for much briefer periods of time, usually just a few seconds.

· PC Connectivity

· PC connectivity is an integral component of the Palm Powered handheld. The handheld comes with a cradle that connects to a desktop PC and with software for the PC that provides “one button” backup and synchronization of all data on the handheld with the user’s PC.

· Input Methods

· Most users of Palm Powered handhelds don’t have a keyboard or mouse. Users enter data into the handheld using a pen. They can either write characters in the input area or use the keyboard dialog provided on the handheld.

· Power

· Handhelds run on batteries and thus do not have the same processing power as a desktop PC. The handheld is intended as a satellite viewer for corresponding desktop applications. If your application needs to perform a computationally intensive task, you should implement that task in the desktop application instead of the handheld application.

· Memory

· Palm Powered handhelds have limited heap space and storage space. Different versions of the handheld have between 512K and 8MB total of dynamic memory and storage available. The handheld does not have a disk drive or PCMCIA support.

· File System

· Because of the limited storage space, and to make synchronization with the desktop computer more efficient, Palm OS does not use a traditional file system. You store data in memory chunks called records, which are grouped into databases.

· Backward Compatibility

· Different versions of Palm Powered handhelds are available, and each runs a different version of Palm OS. Users are not expected to upgrade their versions of Palm OS as rapidly as they would an operating system on a desktop computer.

Chapter 3

Event driven programming

All mobile device programming is essentially a version of event driven programming. This sounds difficult, but is really rather simple. The following diagram illustrates how it works.
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An event driven system has one or more event handling loops. For each loop there is one or more event queues. At the start of each cycle of each loop an event is removed from one of the event queues and its type decides what is done next.
In some systems the event is handled directly. In others, there is a mechanism known as a callback, which passes the event to a user defined method, to handle it. In the latter approach, the event loop is created behind the scenes and hidden from the programmer.

We will look at both types of system. Palm OS, which is described in detail in Section 2, requires the programmer to write an explicit event handling loop, based on a predefined event queue. J2ME, the commonly used Java system, hides the event queue and requires the programmer to write event handlers as callback methods matching a defined interface.

Very simple example
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Figure 3.2: Simple example as a statechart

Throughout this book we will be looking at two simple examples. Figure 3.2 shows the simpler of these as a UML statechart. Statecharts are a very powerful and useful way of designing PDA applications. They show the key points reached as states and the paths between states are triggered by events.
The example is a very simple quiz with two categories of question and one question in each category. Initially the user is presented with a screen listing the categories – mathematics and history – in a form which will allow them to select one. This takes them to a new screen which asks the question and allows them to answer it. Their total score is updated accordingly and they return to the initial screen. We will also extend this example to show how we can store and retrieve information in each environment.
Note that each different screen to be displayed corresponds to a high level state in the UML statechart. When designing MID applications we can usually work out the high level logic, along with the sequence of screens to be used in this way.

The more complex example
Our second running example is also shown as a statechart in Figure 3.3. It is also a game – this time with a more elaborate user interface, to allow us to explore drawing and other graphical facilities. We will also use a multi-player version to explore communication facilities in the various MID packages.
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