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PocketPC

Introduction

Designing and developing software for handheld computers is substantially
different from conventional software development on desktop PCs. This
supplement focuses on Pocket PC, Microsoft’'s most recent version of the
Windows CE operating system for devices like the HP iPAQ series of PDAs and
smart phones such as the T-Mobile Pocket PC Phone Edition.

Figure 1: HP iPAQ Pocket PC (in cradle); T-Mobile Pocket PC Phone Edition

Tessella has significant experience of implementing applications designed to be
run in unusual environments. We have developed solutions for use on trains,
passenger aircraft, in delivery vans, hospitals and for field researchers working
remotely to gather data with PDAs. Our most recent work includes three
different Pocket PC applications for capturing data in clinical trials.

What are the benefits of handheld computing devices?

The value of small-yet-powerful portable computers is clear. Most available
business software concentrates on Personal Information Management (PIM),
with calendars, word processing and mobile communications to keep remote
workers up to date with their corporate headquarters. However for scientific and
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engineering projects there are great opportunities for data collection, image
capture and remote sensing. Combine the two features of personal
management and data management and mobile researchers can run their
experiments efficiently and comprehensively. Almostinstant feedback can be
received as they send new data in and browse current results from a central
database or receive graphs or images from distant co-workers.

The key to data collection is good interfaces. In several projects Tessella has
found that information such as questionnaire responses, measurements or
control settings can be input effectively by humans using mobile devices,
providing the visual interface (GUI) is right. The technical limitations of handheld
computers, and especially their small displays, present a particular challenge.
This document discusses some of the available technologies and methodologies
for development using Pocket PC, one of the more promising platforms for cost-
effective PDA solutions.

There is an added bonus in choosing a PDA-based approach to data collection,
as opposed to traditional methods such as paper questionnaire forms, or
collecting images with conventional cameras. Behind the graphical interface
can be programmed various validation rules which willimmediately spot and
alert the user to any problems with the data collected. For example, a clinical
trial system developed by Tessella enables medical questionnaire replies to be
cross-checked for consistency as the questionnaire is filled in on an iPAQ
Pocket PC, by an investigator in the ward. This saves the inconvenience of
contacting the investigator again and arranging for another patient visit if
unresolvable conflicting responses were to be found when the data is submitted
to the central database. Another example would be imaging software which
instantly analyses a captured image and complains if the researcher has
positioned the camera incorrectly.

History of Windows CE

Windows CE was first developed as an operating system to compete with the
dominant Palm OS. The first devices to use Windows CE were palmtop
computers with Personal Information Manager (PIM) features, made by Casio
and Hewlett Packard. The aim of these systems was to replicate the look and
feel of desktop Windows systems, using the same Start menu and desktop
design as Windows 95. The devices included ‘pocket’ versions of Word and
Excel in addition to the more usual calendar and contacts programs.
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The success of these early CE devices was limited, with many people still
preferring to use devices running the Palm OS. Users complained that the
Windows interface wasn’t suitable for the more task-driven applications of
PDAs. Other problems contributed to this initial lack of enthusiasm, notably the
power hungry colour screens that led to poor battery life.

In 2000 Microsoft launched a new version of Windows CE, called Pocket PC.
This operating system was more task-oriented, with a redesigned user interface
that didn’t try to emulate the desktop versions of Windows but instead made it
easier for users to manage their information. The taskbar was moved to the top
of the screen, and file management was supported using Windows CE Explorer.
Pocket PCs are now available from many vendors. The current version of
Pocket PC, Pocket PC 2003, provides improved networking features and is also
more customisable by the end-user in terms of look-and-feel, following the trend
of developments on Microsoft's desktop systems.

Windows CE is used in more than just handheld devices. Smart phones, which
act as both a PDA and mobile phone, represent a particularly important
development as they further integrate wireless features into the devices without
requiring extra accessories. Data transfer speeds are still limiting, but full
colour web browsing is possible, accessing conventional web pages rather than
dedicated WAP portals. An example device is the T-Mobile Pocket PC Phone
Edition. In common with most other Pocket PC devices, this has a 240x320
pixel screen and uses GPRS technology.

PDAs for scientific solutions

The first decision is which handhelds best suit the needs of the project. Within
devices that run the same operating system there is reasonable flexibility for
deploying the software on different versions of the device, with the caveat that
there is extra work involved in developing for more than one display size.
Because of the strongly differing operating systems, choice of hardware and
software are interlinked, including which development environment should be
used on a desktop PC to create and deploy new software to the chosen
devices.

Without extra storage, it is clear that one cannot install a great number of large
applications or data files in a typical 64 MB of RAM, especially as running
applications must use some of this memory (the user can partition how the
memory is used on the Pocket PC to optimize performance). Therefore the
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optimal model for an environment where the user needs to be able to access
large information resources is to use the handheld client to download stored
data from a remote server. The version of Internet Explorer provided on the
Pocket PC platform provides one convenient interface.

However, if the typical usage mostly involves capturing data, the simplest
approach is to transfer the data from the handheld devices directly to a desktop
or notebook PC when the devices are returned to base after roaming research.
This avoids the costs of wireless or conventional modem accessories and the
expansion jackets which are needed to fit them to the basic handheld devices.

Pocket PC comes with Pocket versions of familiar Microsoft Office software,
such as Word and Excel. These have similarities to the full desktop products
but also significant restrictions. For example, Excel does not support macros
or VBA. Users quickly become proficient at input with a stylus on the touch
screen and at this point the familiarity of the Microsoft software may prove to be
advantageous.

To communicate between a handheld device and a desktop or laptop PC,
synchronisation software is installed on the host PC. Palm OS devices use
HotSync, which requires that each device is given a unique name. The
Microsoft ActiveSync environment is in some ways more flexible as there are
more options for how to transfer data between the host and the Pocket PC. If
more than one device is used to feed data to a PC, it would be normal to
connect in ‘guest’ mode, rather than synchronising the contents of the mail and
other folders.

User training and demonstration of the use of the handheld devices can be an
important requirement. One hardware accessory worth considering is the Margi
Presenter-To-Go card, which enables projection of the contents of the iPAQ
screen, and also pre-prepared presentations in full-size format. Although the
iIPAQ devices allow 64K colours (H3800 series) or 4096 colours (H3700 series),
for presentation purposes web-safe colours may be preferable.
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Development environments

.NET Compact Framework

Microsoft’s development environment for the Pocket PC platform is based
around the .NET compact framework. This is a cut-down version of the full . NET
framework. It is available as a plug-in to Visual Studio 2003, and allows for the
development of managed applications written in VB.NET or C# on any platform
that supports the .NET compact framework runtime. At present, in addition to
Pocket PC 2003 the runtime is available for Pocket PC 2002, Pocket PC Phone
Edition and Windows CE.NET 4.1 or later.

The .NET compact framework library is about 10% of the size of the full
framework. This was done in order to fit the framework within the limited
resources available on a mobile device. In order to get this reduction in file size,
large sections of the framework have been removed. Some, like printing, have
been removed due to their lack of relevance to mobile devices, where as others
such as the XML XPath functionality have been removed purely because of the
need to cut down the size.

By integrating the development of mobile applications into Visual Studio,
developers can write programs targeted at these devices in much the same way
as they would write programs for desktop PCs. This allows developers to apply
their existing skills when developing mobile applications, with the possible
exception of user interface design where special considerations need to be
made for the target platform.

Another advantage of developing within Visual Studio is when it comes to testing
the application. An emulator is provided to carry out debugging entirely on the
machine being used for development, or alternatively debugging can be carried
out directly on the device with it connected via USB, serial or Ethernet to the
development PC. Itis always a good idea to test on the device itself in addition
to using the emulator as there can be differences in the way the program
behaves, especially when it comes to performance as an application can be
much more responsive on a fast desktop PC compared to the less powerful
mobile devices.

AppForge software development on Palm OS and Pocket PC

An alternative option to develop software for handheld devices comes in the form
of an add-in for Visual Studio, produced and supported by AppForge. This has
the merit of allowing parallel development for both Palm OS and Pocket PC
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platforms, all within the standard Visual Studio environment as with the .NET
compact framework solution. However, different screen sizes necessitate
redesign of the GUI, so the ideal of one project being deployed in parallel may
not be realized in practice.

There are some key concerns to keep in mind when developing in this
environment:

Q alightweight, task-oriented approach is especially important for Palm OS

Q file access is via Palm Database files only (PDB, no flat text files) - this
applies to the Pocket PC implementation too

Q every Palm application has to have a unique registered 4-character
Creator ID associated with it (and any PDB files it generates)

Q the ordinary Visual Studio controls cannot be deployed to the device, but
instead the AppForge ‘Ingots’ supplied with the add-in have been created
for use both on the host PC (for testing) and on the deployment platforms

The model is similar to the Microsoft approach detailed above in that
development occurs within the standard Visual Studio environment. Applications
can be tested within Visual Studio, but unlike the .NET compact framework
development it is not possible to debug directly on the device. The ‘Booster’ run-
time environment software is needed to run applications on either platform. In
the case of the Palm platforms, the Booster software can be deployed for free,
but on Pocket PC, end-users must pay AppForge for a licence to install Booster
on each device.

One drawback of the AppForge environment for developing complex applications
for the Pocket PC platform is a lack of support for calling DLLs, or type libraries.
It is possible to work around this limitation, but development in C or C++ is
needed to wrap interfaces to any third-party code via the AppForge Fuser
mechanism. Any applications which use the Fuser mechanism will effectively
become untestable on the PC, and this increases the average time taken to
locate any coding errors considerably.

Design and development methodologies

If customers are unfamiliar with handheld devices then a traditional ‘waterfall’
lifecycle may not be the most satisfactory model for software development. It
may be beneficial to plan iteration into the project schedule. The portability of
the devices means that, if customers can commit to regular progress meetings,
various possible implementations or prototypes can be tried out forimmediate
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feedback. This lowers project risk because from an early stage the customer
can assess the viability of using the devices as part of the overall solution.

Iteration of the interface design is also helpful from the developer’s point of view.
An independent user may be able to spot redundancy or awkwardness in an
initial version. On a small screen, the difference between a well-designed GUI
and a functional but less usable one is particularly apparent. The improvements
made by Microsoft in upgrading from previous versions of Windows CE to the
modern and accessible Pocket PC interface may have contributed to the rapid
success of the new OS. Text input without a keyboard is still cumbersome
however, and it is preferable to present good graphical controls that the user can
tap with the stylus.

Connectivity and security issues

A number of wireless accessories are available, such as the Ubinetics GC201
card, which enables the iPAQ Pocket PC to dial an ISP over a cellphone
network and have truly roaming Internet access. These wireless technologies
are an alternative to traditional modems which connect the device using an
ordinary telephone socket. Increasingly, hybrid PDA/phones are being
developed to eliminate the need for accessories, and also because the market
for mobile phones has proved so successful.

Another technology becoming widespread is Bluetooth. Radio signals between
Bluetooth-enabled devices provide an easy wireless method of transferring data
from one machine to another within a short physical range of about 10 metres.
This facility could be convenient in the laboratory in situations where running
extra cables would impede the operation of other equipment. Alternatively, with
roaming researchers gathering data such as questionnaires or mapping
geographical features, a head researcher could regularly visit members of the
team and import their results onto a notebook computer, or perhaps even a
master handheld device, with very little logistical overhead. Short-range radio
will probably replace the currently available infrared (IR) ports on many devices.

In addition to Bluetooth functionality, an increasing number of mobile devices are
available with integrated Wi-Fi functionality. This technology allows the device to
connect to a corporate LAN that is wireless enabled, or to the Internet via public
access points also known as ‘hotspots’. These hotspots can be found in hotels,
railway stations, coffee shops and other suitably convenient locations. These
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allow the mobile devices to connect to the Internet on the move at speeds much
faster than using a connection over the cellphone network.

However, with new technologies come new security concerns. Itis advisable to
encrypt data before sending it across the Internet, and even for a dedicated dial-
up connection, especially if a general cellphone network is used for wireless
access. If the production system involves connection of handheld devices to a
corporate network, special care needs to be taken to ensure that outside
individuals cannot gain access to the whole network by scanning wireless
frequencies to intercept an existing connection. Particular criticism has been
made of the security vulnerabilities of the Pocket PC operating system, so
further developments in this area are likely.

What does the future hold?

In the PDA sector, both handheld hardware and the software available continue
to grow rapidly. The development tools are also improving, although noticeably
limited in comparison to their desktop counterparts. Itis probably the wireless
capabilities which will drive further uptake of handheld devices, but also other
facilities like GPS will enable new and exciting applications. In-car systems are
being developed, for example, to alert drivers when the level of fuel runs low in
their tank and to direct them to the nearest filling station. It will become more
common for visitors at museums, art galleries and even retail outlets to carry
around a mobile device for the duration of their visit, providing information about
where they are and what they are looking at.

There is every indication, therefore, that PDAs or computers like PDAs will be
increasingly adopted as standard tools. The crucial requirement is to manage
the integration of these client devices into existing and future IT system
architectures.

Conclusions

Mobile applications are limited by the hardware available and the capacity and
reliability of the networks underlying mobile communications. However, Tessella
have shown that devices like the iPAQ Pocket PC can be invaluable
components of a solution, with great efficiency savings for roaming or widely-
distributed users. Even within the laboratory, specialist requirements may make
a Pocket PC computer worth considering as a highly flexible and compact data
tool.
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Appendix - Abbreviations

API Application Programming Interface
CAB Cabinet

CPU Central Processing Unit

DLL Dynamic Link Library

eVB eMbedded Visual Basic

GPRS General Packet Radio Service
GPS Global Positioning System
GUI Graphical User Interface

ISP Internet Service Provider

OS Operating System

PDA Personal Digital Assistant

PDB Palm Database file

PIM Personal Information Manager
RAD Rapid Application Development
RAM Random Access Memory
ROM Read Only Memory

SDK Software Development Kit

VB Visual Basic

VBA Visual Basic for Applications
WAP Wireless Application Protocol
WWW World Wide Web
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Tessella - providing innovative software solutions to scientific,
technical and engineering problems

Tessella specializes in the application of innovative software solutions to

scientific, technical and engineering problems. Our services cover software
design and development, IT consultancy, infrastructure support and project
management.
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