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Executive Summary

Many enterprises are beginning to realise the benefits of mobile working. Field sales staff can use

mobile devices such as Pocket PCs to place orders immediately i saving time, reducing costs,

reducing wastage, and improving customer service. For field service staff, mobile devices increase
effectvework i ng ti me by i mproving schedsuhloiwnsgd.and reduci

Different mobile workers have different needs. Every mobile worker needs data from one or more
information systems and many will also benefit from wireless e-mail. The flyingSPARK Wireless
Intelligence Layer is a robust, flexible framework for all mobile working needs. A single, flexible
framework provides best-of-breed performance for every mobile application and significantly reduces
the Total Cost of Ownership (TCO) by simplifying development, implementation and support. Mobile
worker effectiveness and staff retention are increased, and training and support costs are reduced.

The Wireless Intelligence Layer consists of client software running on the mobile device, and server
software to manage communications and to interface with back-end information systems.

The Wireless Intelligence Layer provides unbeatable communications in mobile environments,
seamlessly manages the transition between online and offline working, and provides continuity of
service by ensuring that required data is available offline.

Real-time push technology ensures that users receive data as soon as it is available, with no reliance
on legacy manual synchronisation techniques. Data encryption provides security, and communication
costs are minimised through compression and efficient data transfer techniques.

The flyingSPARK Wireless Intelligence Layer supports a range of off-the-shelf applications, including
Wireless E-Mail and PIM, Wireless Sales and Wireless Field Service i details of these applications
are available in separate product descriptions. These applications can be deployed directly, or
customised to meet specific needs. Mobile applications can be rapidly developed by flyingSPARK,
our partners or by end customers.

The Wireless Intelligence Layer is based on the latest Microsoft technologies (specifically the .NET
framework and .NET Compact framework), ensuring ongoing support for emerging technologies.
Microsoft Windows Mobile is used i Windows Mobile is supported by the largest range of client
devices, from small handheld devices to ruggedized devices for industrial and construction
environments. Windows CE devices are also supported.
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1 Introduction

The benefits of mobile working are clear and measurable, and yet many early attempts to mobilise
applications have been unsuccessful. Mobile data communication systems such as GPRS have
promised always-on, high-speed connections. Some developers have taken these promises at face
value and have attempted to apply wired-network techniques directly to the mobile world. These
techniques, such as web-browsing, have failed because in reality GPRS networks offer patchy
coverage, limited bandwidth, and often sufferfrom t empor ary communi cati on

Developers have then had to write custom applications in an attempt to cope with communication
difficulties. Over a period of time the end result is a range of vertically-integrated mobile applications,
all of which work differently, and with varying degrees of success. This presents IT departments with
significant training and support problems i particularly as not all mobile workers are highly proficient in
IT.

The flyingSPARK Wireless Intelligence Layer solves these problems by providing a flexible framework
for mobile application development. By using the Wireless Intelligence Layer for all mobile
applications, IT departments ensure that the necessary skills are always available to support and
maintain mobile applications.

The Wireless Intelligence Layer provides unbeatable communications in mobile environments,
features include:

6glit

1 truereal-t i me fApushodo technology, ensuring that engineer

available, with no reliance on legacy manual synchronisation techniques. New jobs and
changes to jobs are sent to the mobile devices completely automatically, without any
intervention by the user

1 an ultra-efficient communications protocol, that minimises data sent over the air while
maximising the chance of it getting through, even in very poor wireless conditions, and
ensuring no data is ever lost. This effectively increases the network coverage area

1 compression on the data link to further reduce the amount (and cost) of data transferred. For a
set of operations corresponding to a realistic mobile application, the quantity of data transferred
using a browser-based approach to communications was almost 13 times greater than that
transferred using the Wireless Intelligence Layer

I advanced caching technology that stores data so that the user continue to carry out his job
regardless of the state of the wireless link

1 theabilitytoprel oad data that the system Aknowso wi
advantage of favourable coverage when it is available

1 fully automatic connection management, seamlessly managing the transition between online
and offline working and providing continuity of service by ensuring that required data is
available offline

1 afull set of security features including encryption and authentication. Three levels of security
are implemented:

1 Need-to-know data i the field system device only receives and stores the data it needs

1 Access control i engineers enter a username and password when the application starts. This
is encrypted and sent to the flyingSPARK Server for authentication. This provides protection in
the event that the mobile device is lost or stolen

1 Mobile data protection i All data transferred between the flyingSPARK Server and the mobile
device is encrypted using 3DES

1 device management to maximise battery life

1 aflexible upgrade system that delivers new versions of software to client devices over the air.

© flyingSPARK Wireless Intelligence Layer i Product Description October 2008 2
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The Wireless Intelligence Layer automatically provides these facilities to each mobile application.

In comparison, browser-b a s ed erl i etnhidon sol uti ons are cmobilpl et el y uns
applications as they are unable to function without a good network connection. Browser-based

systems were designed for high-bandwidth, high-availability wired networks, so a lot of data is

transmitted whether it is needed or not. The transmitted data usually includes all of the screen

graphics needed to display the page i this increases transfer times and costs.

Any user who has attempted to use a laptop with a GPRS connection to place an order or check in for
a flight online will understand the frustration caused by the lack of speed, or by connection failures at
the last step in the process. 3G (or UMTS) data cards promise higher speed connections, but
coverage is usually worse than for GPRS and will remain so for the foreseeable future. Although
speed may improve, the fundamental problems of coverage and communication reliability will remain.
It should be noted that coverage statistics typically refer to the percentage of the population that is
covered, rather than the geographical area.

Solutions from enterprise application software vendors fail to take into account the unique challenges
presented within a mobile environment. These vendors have designed their technology around the
assumption that a user is office based with a high speed LAN connection. The communications
protocol used, TCP/IP, is perfect for a high bandwidth networks but absolutely unsuitable in low
bandwi dt h net wor kmbilsnetwdiks. aTE€P/IP actlialy sfows down a slow network as
it interprets the longer response times to mean congestion on the network. flyingSPARK uses a
different protocol in order to correctly manage this issue and maintain maximum network performance.

In conditions of imperfect coverage, the Wireless Intelligence Layer achieves dramatically higher

success in over-air transactions than TCP/IP-based solutions. For example, at 70% packet loss rate,

95% of Wireless Intelligence Layer communications layer transactions succeed, whereas only 48% of

TCP/IP transactions succeed. A transaction here corresponds to the successful first-time

transmission and acknowledgement of a block of data by the application. The performance

characteristics of the Wireless Intelligence Layer have been extensively tested i full details of the tests

and results are available in a sepairPeffoemard® cument ( 6 Wi
Benchmar king6).

Enterprise application vendors also tend to produce heavyweight mobile device applications that look
and feel like the PC based client when in most cases the functionality required by field workers is a
fraction of an office based user and needs to be presented in a way that fits in with their working
processes. Itis unproductive for field engineers to become technology operators, the application must
be adapted to the workforce and not vice-versa. These vendor solutions also tend to employ
synchronisation techniques for keeping data between a client and a server consistent, this approach is
very data heavy and fraught with issues associated with data management, connection management,
duplication and conflicts.

The use of a single, flexible framework provides best-of-breed performance for every mobile
application. Mobile worker effectiveness and staff retention are increased, and training and support
costs are reduced.

© flyingSPARK Wireless Intelligence Layer i Product Description October 2008 3



1.1 Why flyingSPARK?

When selecting a mobility partner, key criteria include:

AflyingSPARKOGSs
everything we

activityo

SYPTE

flexibility has given us scope to create
numerous applications that are helping our
bus shelter cleaners to perform their job more
efficiently, and more easily, while also
enabling us to measure the results of each

Bob Ashmore, Business Systems Manager,

soft wa
set out

1 user adoption 1 the solution must be easy to use, reliable and fast. The solution must also
offer clear value to the user. Wireless Intelligence Layer applications enable staff to work more
efficiently, which will benefit those that are incentivised by performance and hence encourage

adoption

1 operational efficiency i the solution must be cost effective to run. Data communications costs
can be expensive if the wrong approach is taken e.g. legacy synchronisation-based systems
can be very expensive as a lot of data is sent simply to identify changes. The flyingSPARK

Wireless Intelligence Layer ensures that only the relevant data is transmitted, which not only

reduces cost but also dramatically speeds up performance
1 resilience i the environmental conditions for mobile communications presents many unique

challenges, not only in a physical sense buta | s o

technologically.

Todaybs

networks are slow and intermittent meaning that network connection is patchy and unreliable.
The flyingSPARK Wireless Intelligence Layer addresses these challenges head-on and does

not expose these issues to the user. The solution employs various unique technologies that

allow a user to work in all conditions, regardless of the connection status.

© flyingSPARK Wireless Intelligence Layer i Product Description
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flyingSPARK has extensive -@eapkddéemoki bé puacceissfwdr e
relevant examples include:

1 Air Products plc (CryoService) i an application for field workers who supply liquid gases to a
wide range of markets in the science, leisure and industrial sectors.

1 McCambridge Group plc (Cakes for the Connoisseur) i an application enabling sales agents to
take orders and perform live stock checks.

I TG21PIc (Toad) i afield service application for a team of mobile auto installers.

AThe new system has enabled us to c806 opow w
much faster, more efficient and offer an ex
has not only had a positive impact on our sales representatives but it has also brought about
efficiencies along our supply chain. The loading bay at our distribution warehouse used to be
busy at 7pm on a Friday, now our |l ogistics

ANow our orders are raised agai nofdate stack list.arhe s
need to raise credits for ordered items that turn out to be out of stock has been virtually
el iminated. Previously we would raise credi

Wendy Wroe, Financial Controller, Cakes for the Connoisseur

These experiences enable us to develop user interfaces, applications and processes that can be
easily used by non-IT proficient workers. Engineers can simply use the application without having to
understand the underlying technology.

AThe real time updat e sandbelvioewdesk/eofordimatioa stadf tot e ¢ h
continuously work in tandem and the solution has almost completely eliminated the burden and
overheads associated with traditional communications. With job status details and updates
being delivered in real time, we are able to be more accurate with job planning and response
information. We have been extremely impressed with not only the product flyingSPARK has
delivered but also with the team who have been very responsive, professional and a pleasure

to work with. 0

Chris Money, Technical Director, Central Telecom.
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The Wireless Intelligence Layer

The flyingSPARK Wireless Intelligence Layer overcomes the limitations of browser-based solutions
and synchronisation to ensure that mobile working is a success.

The Wireless Intelligence Layer is a complete framework for the development of mobile enterprise
applications. It consists of a software client on the mobile device, as well as software running on a
flyingSPARK core server. The architecture and facilities of the Wireless Intelligence Layer are
described below:

1

Layer 11 Reliable mobile communication

In mobile environments, reliable communication is essential i it makes the difference between
a successful and an unsuccessful mobile application. The Wireless Intelligence Layer was
designed to meet the unique demands of the mobile environment, providing unbeatable
communication and continuation of service.

Real-time push technology ensures that data is transmitted as soon as it is available. As soon
as data is changed on the mobile device or server, it is communicated to the other end.

Layer 27 Automatic mobile working

Mobile networks will never provide 100% coverage, and there are sensitive areas such as
hospitals where mobile communication is not permitted. On the mobile device client, Layer 2
supports automatic mobile working, enabling users to keep working while they are out of
network coverage.

The Wireless Intelligence Layer uses unique flyingSPARK look-ahead technology to ensure
that data is transmitted to the mobile device well in advance of when it is needed. Transitions
between online and offline working are made automatically and seamlessly, enabling work to
continue uninterrupted.

Layer 31 Application and connector hosting

On the mobile device client, Layer 3 enables mobile applications to be rapidly defined with
Microsoft Visual Studio, using standard languages, a simple programming interface and a
flexible set of standard controls. Additional custom plug-in controls can be created.

On the server, Layer 3 enables connectors to be developed so that the system can
communicate with a variety of back-end information systems. A range of standard connectors
are available; these can be rapidly configured using simple XML scripts.

© flyingSPARK Wireless Intelligence Layer i Product Description October 2008 6
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Applications

Applications written in Visual Basic .NET or Visual C# .NET

Custom controls

Custom controls written in
Visual Basic .NET or
Visual C# NET

Layer 3 — Application host

.NET application & custom control plug-in interface

Layer 2 — Automatic mobile working

Caching, look-ahead, automatic online & offline working

Layer 1 — Reliable wireless communication

Communication, session management, device management,
real-time push

Wireless Intelligence Layer i client structure

© flyingSPARK Wireless Intelligence Layer i Product Description

Wireless Intelligence Layer

October 2008 7



Xj,

Connector configuration

Definition of data mapping to the back-end information systems

Connectors

Connectors for different back-end information systems

Layer 3 — Connector host

NET interface for connectors

Layer 2 — Translation layer

Layer 1 — Reliable wireless communication

Communication, session management, device management,
real-time push

Wireless Intelligence Layer i server structure

© flyingSPARK Wireless Intelligence Layer i Product Description
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3 Layer 17 Reliable Wireless Communications

The mobile environment places unique demands on communication systems. Standard
communication protocols were designed for use on wired networks i they provide efficient
communication on reliable networks, but they are unsuitable for use in mobile environments.

3.1 Communications Protocol

Internet protocols are based on either TCP/IP or UDP/IP i for example, HTTP (the web browser

protocol) is based on TCP/IP, while DNS (the protocol that is responsible for converting web site

namestol P addresses) is based on UDP/ I P. Confusingly,
are using the phrase as convenient shorthand to mean all the protocols, including UDP/IP, that run on

IP networks:

TCP UDP

Transmission Control Protocol User Datagram Protocol

IP

Internet Protocol

TCP/IP is a connection-oriented protocol: before any actual data is exchanged between the
communicating devices, a connection must be establish
packets. Once the connection has been established, streams of data can be exchanged easily, with

the TCP/IP protocol itself handling issues such as retries and packet ordering.

This is ideal in reliable wired environments, but it carries a high overhead and so is very inefficient in

mobile environments where a high proportion of packets may be lost. The communication may remain

in the connection phase for a long time before the sequence is completed successfully. Even where

connection is achieved, it may be rapidly lost again, requiring a brand new connection sequence.
Throughout the connecti oransf@predase no O6useful 6 data is t

The packet retry features of TCP/IP are very useful in reliable environments, but they are inflexible
and cannot be tailored for mobile environments. For example, if there is a temporary communication
problem, TCP/IP automatically delays data transmission. Unfortunately, it is then unable to recover
quickly once communication is restored, resulting in unnecessary further delays. This is unacceptable

inamobileenvironment, where communication 6églitchesd occuU
UDP/ I P is a much simpler protocol, which is O6connecti
useful data.

The Wireless Intelligence Layer is based on UDP/IP, and it adds packet ordering and retry
mechanisms that are designed specifically to meet the demands of mobile environments. It is much
more reliable and cost effective than TCP/IP over wireless links. In independent tests by Vodafone,
the Wireless Intelligence Layer continued to transfer data successfully under conditions where TCP/IP
was unable to operate, increasing the effective coverage area.

© flyingSPARK Wireless Intelligence Layer i Product Description October 2008 9



All data is compressed before transmission. The compression ratio depends on the type of traffic
being sent, but for a set of operations corresponding to a realistic mobile application, the quantity of
data transferred using a browser-based approach to communications was almost 13 times greater
than that transferred using the Wireless Intelligence Layer. This compression leads to significant
speed increases and cost savings. Data is automatically separated into manageable amounts,
reducing the amount of data that needs to be retransmitted if there is a communication problem. Full
details of our compression and performance tests and results are available in a separate document
(6Wirel eselayanit Rdrlfi gremaance Benchmarkingé) .

The Wireless Intelligence Layer is independent of the underlying communications bearer, enabling it to
work equally well with technologies such as GPRS, CDMA. CDMA2000, UMTS and Wireless LAN.

3.2 Real-Time Push

Real-time push eliminates the problems of synchronisation by ensuring that data is transmitted as
soon as it is available. As soon as data is changed on the mobile device or server, the changed part
of the data is communicated to the other end. If the wireless connection is unavailable, transactions
are stored until they can be sent.

With real-time push, the only data that is transmitted is the data that has changed. This is far more
efficient than browser-based approaches where unnecessary data is sent repeatedly, and also far
more efficient than synchronisation, where large amounts of data are transferred simply so that data
can be compared and changes identified.

Static or infrequently changing data, such as screen layout information and graphics, is stored on the
mobile device. This significantly reduces the amount of data transferred compared to browser-based
or &tlhiemt 6 solutions. As described in the fol
infrequently changing data does change, it can be updated over-the-air, with no need for the mobile
device to be returned to the office.

Real-time push is revolutionising mobile communication. The success of real-time push e-mail
systems (such as Bl ackBer r y-Mal@&IMfhhsymnade ¢ SearAHatK 6 s
synchronisation is a thing of the past.

3.3 Device Power Management

In an ideal case, the mobile device would be on and connected continuously. However, power
demands made by the mobile device do not allow this to be a reality. The Wireless Intelligence Layer
enables the user application to easily set wake times such that the device will automatically wake up
on a planned basis to allow pending items to be delivered.

3.4 Connection Management

Connection management ensures that the best link is used when data needs to be sent. This includes
creating mobile data connections, and automatically switching to an ActiveSync-based connection
when the mobile device is in the cradle.

© flyingSPARK Wireless Intelligence Layer i Product Description October 2008 10
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3.5 UDP Proxy

The use of UDP on the wireless interface is a fundamental part of fying SPARK & s

resi

communication. The flyingSPARK UDP-based protocol layer was designed for mobile environments,
enabling continuation of service at times when TCP-based communication would fail.

UDP is used for standard Internet protocols such as DNS (the protocol for resolving web addresses

into IP addresses), and it is also used for most home-worker Virtual Private Networks, so it is not
unusual for UDP access to be permitted through the firewall to specific IP addresses and ports.

However, flyingSPARK has recognised that some IT departments prefer to avoid the use of UDP
across the firewall. In these circumstances, flyingSPARK can provide a UDP Proxy, as illustrated

below:

Internet

-— UDP

firewall

=
N

UDP
Proxy

firewall

TCP

Internal network

— flyingSPARK
Server

In the UDP Proxy configuration, the UDP Proxy converts from UDP to TCP communication. UDP is

still used on the Internet and on the network DMZ (Demilitarized Zone) to provide resilient mobile
communication, but TCP is used on the reliable cable links between the DMZ and the Internal

network.

For increased security, the flyingSPARK Server makes the TCP connection to the UDP Proxy, so that
no inbound connections need to be made into the Internal network.

This UDP Proxy configuration enables Internal network communication to be restricted to a single
outbound TCP connection to a known IP address and port number, without compromising the

resilience of the mobile communication.

© flyingSPARK Wireless Intelligence Layer i Product Description
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4 Layer 2 7 Automatic Mobile Working

Layer 1 of the Wireless Intelligence Layer provides unbeatable communications in mobile
environments, but there will still always be times when communication is not possible (for example,
when out of coverage or at times of congestion on the network). On the mobile device client, the
Wireless Intelligence Layer uses the facilities described in this section to provide the best possible
continuation of service.

4.1 Cache

The Wireless Intelligence Layer on the mobile device keeps a cache of all the information that has
been downloaded to it, so that the application can continue to operate even when out of coverage.

The cache operates as follows:

1 the application makes a request for data from the cache

T if the cache contains the requested data, and it i
the data to the application

9 if the cache does not hold the data, or it is marked as expired, the cache makes a request for
the data from the server

1 when the cache receives the data from the server it stores it and sends a copy to the
application

1 if, after a pre-defined time-out, no data is received from the server (normally because there is
no wireless connection) the cache returns the 0exf
is informed that the data has expired, so it can decide whether to use it or not.

Holding data locally on the mobile device has two further advantages:
1 the response time of the application is very fast, as data can be read very quickly from the
cache rather than having to wait for an over-the-air download over a slow wireless link
9 costs are kept to an absolute minimum because data is only downloaded once; if the
application makes further requests for the data (possibly separated by several days) the cache
returns its saved version, while ensuring that the data is up to date.
The cache offers the best possible performance i data is typically retrieved immediately from the
cache, or is rapidly and efficiently retrieved using the wireless connection. When the data has expired
and the wireless link is unavailable, the application can choose whether to use the expired data.
Section 7 describes the security measures taken to ensure that the information in the cache remains
confidential.

4.1.1 Pre-Load

The cache supports a pre-load facility for data such as spare parts lists that might only change once a
day or less. Each time the mobile device connects to the flyingSPARK Server, the pre-load cache is
checked to ensure that the latest information is available.

4.1.2 Look-Ahead

An important additional feature of the cache is its unique look-ahead capability. An application can
predict what information it may need ahead of time and download it into the cache. As an example,
once a service engineer is given an appointment, the application can request all the information
associated with that appointment (e.g. address, problem, parts to be installed etc) so that even if the
customer 6 s pr enohbilesdata covemge ethe sevvice engineer can still process the job as
normal.

© flyingSPARK Wireless Intelligence Layer i Product Description October 2008 12



The application script environment enables the behaviour of the look-ahead cache to be controlled.
For example, the application could specify that the information for an appointment is downloaded as
soon as it is allocated to a service engineer, or it could specify that the information should be retrieved
one hour before the appointment.

4.2  Automatic Communications Management

The Wireless Intelligence Layer on the mobile device client automatically manages transitions
between online and offline working when the user moves in and out of areas of mobile data network
coverage. There is no need for the user to monitor the connection and manually reconnect; users can
focus on their work uninterrupted without worrying about the technology behind it.

In contrast, some other solutions require the user to know in advance when they are going to move

into an area where there is no network coverageit he user iis then expected
data before they move out of coverage, and to resynchronise data when coverage resumes. In

practise, this approach is unworkable as the user cannot be expected to know in advance when they

will be in an area of no coverage i particularly as signal quality can vary during the day.

Automatic communications management increases effective working time, and enables workers
without IT skills to benefit from mobility. Staff training and support costs are also reduced.

5 Layer 3 - Application and Connector Hosting

The Wireless Intelligence Layer provides a flexible development environment for both the mobile
device client and the server. The client and server developments are independent i the client code
controls the look-and-feel and the functionality of the application and the server code controls access
to the underlying data.

On the mobile device client, Layer 3 enables mobile applications to be rapidly defined using Microsoft
Visual Studio, using either the Visual Basic or Visual C# language.

Layer 3 also enables custom plug-in controls to be developed by flyingSPARK, our partners or end
customers. These custom controls can then be used from within Visual Studio.

On the server side, Layer 3 provides hosting for connectors, enabling the server to communicate with
a variety of back-end information systems. Standard connectors include web services and SQL.
These standard connectors can be rapidly configured. When a new connector is needed, this can be
developed by flyingSPARK, our partners or end customers using the .NET environment.

© flyingSPARK Wireless Intelligence Layer i Product Description October 2008 13
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6 Application Development and Deployment

The flyingSPARK Rapid Development Environment (RDE) gives developers the best of both worlds 7

it combines the unbeatable communications and features of the Wireless Intelligence Layer with the

familiar, rich development and debugging environment provided by Microsoft Visual Studio 2005.

This section provides an overview of data representation in the Wireless Intelligence Layer, and of the
development environment for applications, custom control plug-ins and custom connectors.

6.1 Client Application Development and Customisation

The WIL SDK enables developers to create, test and maintain mobile solution applications that take

fulladvantage of the Wireless I ntelligen
developed by flyingSPARK, by customers or by third-parties.

6.2 Data Representation

ce

Layernimgbhec o mmuni c

Data is represented as simple but powerful 'business objects’. Each business object contains a

collection of properties, forexample,a écust omer 86 business object might ¢
6customer | D6 properties.
The client and the server s h thisdescabesthemysiness objeststoadat ad d

ensure that the client and server use them correctly. For example, the metadata might define a

6customerd entity with O6namebé and

0a

ddr esso

__“metadata.wilmd* | WILForm.Designer.cs | WiLProgram.cs | WILFormi.cs |

v

X

" CONTACT DB PROVIDER

Customer - X ] Q4

Properties
— MName String
— Address String
Lists
= Contacts

Wireless Intelligence Layer
Mobile client Metadata

Look-and-feel Business objects definition
Application functionality

Wireless Intelligence Layer

Server

Back-end information system

data access

propertie

Each business object has an object ID. For maximum efficiency, business objects are grouped
together by maintaining lists of object IDs. For example, a CustomerList might contain a list of

Customer object IDs.
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Business objects and I|ists are referred to as dédentiti
storage forms, i.e., an entity can be either an individual object or a list of objects.

Three O6keysd6 are used to identify an entity:

1 Service provider i the Wireless Intelligence Layer may be communicating with a number of
different back-end information systems, for example a contact database and a sales database.
The Service provider key enables the system to be identified. One metadata definition exists
for each service provider.

1 Entity class i the type of business object, e.g., Customer or Order.
1 ItemID7 the object ID for the individual object.

6.3 Multi-Language Support

The Wireless Intelligence Layer optionally supports multiple languages. All of the text displayed on
the mobile device can be specified in simple XML files, with one file being used for each language.
Text files can be easily translated by the customer or by a third-party. The user can select the
language to use from a drop-down list on the application configuration screen.

Fi3|sample Client & Yoo £ 10:30 @

FZ|cample Client  $F T 4£ 10:31
L) e

Contact Details ® Angaben zum Ansprechpartner
Forename [Darren | Vorname |[arren |
SuUrnarne |Cubbage | Machname |Cubbage |
Mabile [77986z1232 | Mobitelefon  [07758621232 |
Phane 01189738232 | Telefan 01188738232 |

[ |

6.4 Standard Controls

In addition to the standard Visual Studio controls (e.g., panels, tab controls, picture boxes), developers
use a rich set of Wireless Intelligence Layer controls to simplify application development. The controls
are OWireless | nt dltheyagtematcaly display entitiesa(siness ébjects) and
enable them to be edited. The Wireless Intelligence Layer automatically handles caching and
communication of the data. For example, the developer can simply drag a signature control onto a
form to enable a signature to be captured and returned to the back-end information system.

The standard controls included with the Wireless Intelligence Layer are described in the following
sections.
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6.4.1

Property Control

The property control is the main control for viewing and editing entities (i.e., business objects such as
customer records or job details). The property control simplifies application development by

aut omat i

edit box:

c al

y

di splaying

* ZlwW1l Controls

(or

= T, 4 0%:56

£
string properky string three
inkeger property
Float property
E|*

6renderingd)
example, if the property is a text string or a number then the property control automatically displays an

t he

If, however, the property is a boolean (true or false) type, then a checkbox is automatically displayed.

The developer can either use the default renderer for the property type or they can specify a renderer.
For example, the developer could choose to use radio buttons (yesno renderer) for a boolean

property, instead of a checkbox:

&

75 |WIL Controls

boaolean property
boolean property

= T A% 10:08

(® yes (o
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The other property renderers include:
Picklist

The picklist control enables the user to select an option from a picklist (also knownasa 6 d rdo wn 6
list). The picklist control can display a list of static options (i.e., options that are defined when the
application is written) or it can automatically retrieve the options from the back-end information system
T using the cache when the back-end information system is unavailable.

For example, the picklist might contain a list of reasons why an engineer cannot complete a job (e.g.,
customer not present). If the options are retrieved from the back-end information system, then the
administrator can simply add or modify options, with no need for the client software to be upgraded.

£ /Z|WIL Controls <= Ty 4¢ 13:06 (9

picklist

selector

E|‘

 Selector

The selector renderer is similar to the picklist renderer, except that a separate screen is
displayed with a list of items to choose from:

{iZ|WIL Controls <= Ty 4% 13:33 ()

Colour |
red

wellow
areen

blue

indigo

winlek

E|‘

1 Date, time & datetime
Separate date and time properties are supported, along with combined datetime properties.

Dates and times are automatically formatted, and can be easily edited. A calendar contro
’5 displayed if the user wants to edit a date:
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¥

£ Z|WIL Controls <= Ty 4£ 14:13 (9

[

BB wunezoos 3

S MT WTF S
2930311 2 3 04
5 6 7 8 9 10 11
12 13 14 15 16 17 18
19 20 21 ey 23 24 235
26 27 28 29 30 1 2
3 4 3 6 7 8 9

Today: 22/06/2005

date property

time properky|

date-time prd

E|‘

1T HTML
Enables simple HTML content to be displayed.
1 Image
Enables an image to be retrieved from the back-end information system and displayed.

1 Deviceid i enables the hardware device ID to be read and displayed.
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1

6.4.2 Search Control

The search control provides powerful search functionality, enabling a filtered list of entities (business
objects) to be returned from the back-end information system and cache. The developer can specify
criteria by which the list can be filtered. Optionally, the user can be allowed to enter a search string to

further filter the list.

For example, in a list of customer names the developer might define two criteriai 6 Al | 6

The O6AIl 6 cri

teri a

wo ul

d

enter all or part of the surname to refine the search:

{2 |WIL Controls | 45 11:18

Al 4| | 5o
¥
@ Surnare |Bates

|

&
f

simply return the

5 |WIL Controls

& 42 11:20

Surname: Bates @] G0

Faorename | Surname | Phione |

Alan Bates

Cathy Bates 1151-789-9554
E|*

and

f

The Rapid Development Environment provides a graphical search control wizard, enabling rapid
definition of the search criteria and columns of information to be displayed.

6.4.3 Title Control

The title control includes an automatic graphical indication of the connection status.

H WIL Controls

Controls Mainscreen

= T ¢ 1229 €9

@

=theibn ke
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6.4.4 Signature Control

Enabl es the customer or

user 6s

The Wireless Intelligence Layer automatically deals with compression and transmission of the

signature.

Alert Control

The alert control enables the back-end information system to be monitored so that the user can be
alerted when there is a significant change. Example uses include alerting users when new jobs are
assigned to them, or when job details change. An alert icon can be displayed on the status line, and a
message box can be displayed on the screen.

flyingSPARI (B &2 V) 4¢ 11:30 €3

;?"' " Acceptance Signature

I confirm the work has been carried out to my
satisfaction and the specific items have been
used,

Completed [11:30:18 20/07 /2005 |

Enter Signature:

F’r.PGEé‘ v

Call Mumber 0000003255 | [ ] send FSR

Customer [sD¥mILL ]
defer clear finished
< maID @
Actions Options EIA
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6.5 Optional Controls

In addition to the standard controls, customers can purchase optional controls. These are described
in the following sections.

6.5.1 GPS Control

The GPS control reads the userds location at configur
back-end system. If there is no GPRS coverage then the location information is sent when coverage

returns, ensuring that a complete picture of user movement is available. The GPS location can also

be read by the PDA application.

The GPS information can be easily overlaid on a map, providing a graphical view of user activity.

€} GPSForm - Mozilla Firefox
File Edit Vew Go EBookmarks Tools  Help

qil - |:> - %‘ @ |D http:j/demo . Flyingspark.comGPSManitor jGPSManitarFarm. aspe: V| @ Go “Q, ‘

D Customize Links D Free Hotmail D Windows Marketplace D Windows Media D Bar Code Scanners: ... D ‘Windows D F5Farm D The page cannot be ... @@ BEC NEWS | Election... »

GPS Monitor

eer Scle Fiter

R

i v F =
104Km  m— 3 0VETYiEYY mApping 3005

Done

)\\\>fﬂ
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6.5.2 Mapping Control

Theusercanvi ew a map of the job | ocation, based on
server retrieves the maps in real-time using a web services connection to a service such as Microsoft
MapPoint, Overview Mapping, etc.. Maps can be zoomed at three different levels.

Crowen copyright & overviews mapping 2005

close 20T
=l TOMYH
Actions Options E|A

6.5.3 Questionnaire Control

The questionnaire control can be used for a number of applications, such as creating customer
satisfaction surveys or ensuring that field service staff complete vehicle health & safety checks at the

start of the day.
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