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Summary

Every action a business process performs must be explicitly
anticipated, designed for and implemented by business
professionals. Most of the current techniques specify business
processes (BP) without incorporating all four Ws; Who, When,
What and Where. These processes when used especially in
logistics or supply chain applications will result in a BP
becoming even more complicated and harder to customize. The
business process is dependent upon business rules (BR) and
required resources to achieve its objectives. To overcome some
of these issues we propose a location aware business process
deployment framework. Using this framework we can integrate
location awareness into the existing business processes. In this
paper our focus would be on how the companies can adopt their
traditional business processes to be mobile. This case study
presents a scenario for a company that uses a location aware
technologies and information intensive business processes to
enrich its existing enterprise applications.
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Introduction

Business process is defined as a set of linked procedures or
activities, which collectively realize a business objective
or policy goal. This is normally within the context of an
organizational structure defining functional roles and
relationships [1]. The software process usually specifies
the actors executing the activities, their roles and the
artifacts produced [2]. Businesses realize that the cost of
automating transactions with trading partners is very high.
Standards and technologies for modeling business process
that use web services could drive the costs down by
achieving automated business process [2], [3]. Traditional
applications cannot support the flexibility of location
dependency in business process.

As the technology is changing very fast and the companies
operate in complex environments that consist of thousand
of processes, the business profit depends on efficient

delivery of goods and services controlled by business
process [4], [5]. So there is a need for the companies to
make use of the technologies to make their product more
profitable and their services more efficient.

Now many companies are earning profits by using mobile
technology in their business applications. By this these
companies tend to make their traditional business
processes into mobile business processes. “Mobile
Business Process” is a business process, when the place of
execution of an activity can be different in different
instances of the business process or the places can change
during the execution of an activity [6], [7]. The use of the
mobile technology in business application has helped the
companies to reduce costs and provide new revenues by
improving business processes, creating competitive
advantages, improving the efficiency of the mobile
workforce, and by guiding stakeholders to maximize their
efficiency thus reducing field costs [8], [6].

There is a need to make business process more location
aware. Business processes also needs to be customizable
and reusable so that the companies can be able to work
more efficiently and be able to provide better service to the
customers. In this paper we propose a location aware
business process framework which would be used to make
a mobile business process more location aware. This
would result in a more complete, accurate, and flexible use
of the Business Process.

2 Proposed location aware business process
framework

A location-aware application makes use of a user’s
location. A Location aware application is a middleware
that lets company’s business application take advantage of
location based services from multiple vendors, while
providing application developers with an easy-to-use, yet
powerful Application Programming Interface (API) [7]. In
this section we propose a location aware business process
framework. We divide the proposed framework into
different environments. We simply grouped similar
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functionalities into an environment, for example mobile
and non mobile services in separate environments. Each
environment has its own associated behavior and
characteristics. Figure 1 shows that mobile and non-mobile
environments perform their business processes through
server environment, which is also the communication layer
between business process environments.

We use software agents [9], [10, 11] to synchronize,
integrate and execute all the business processes which are
defined in business process environment for both mobile
and non mobile devices. We have identified business
process environment as a core component of this
framework and have separated from the other components.
Our framework as shown in figure 1, uses agent oriented
rule-based approach [12]. We separate agent environment
from main business process environment, the agent’s
behavior and their actions controlled and customized
through this environment. In business process environment
business logics and process are defined. Using the
framework it is easy for a business to introduce and
integrate new process in this environment.
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In following sub-sections we present an overview about
different environments used in our framework.

2.1 Mobile and non- mobile environment

Mobile and non-mobile devices helps to determine the
location of a process. All mobile and non-mobile devices
are assessed through server environment. All static entities
are come under non-mobile environment and an entity
whose location is not static is come under mobile
environment. Non-mobile environment is used to provide
a flexibility of executing business processes through web
pages. For example a customer can put a pickup request
through company’s web pages. Whereas mobile
environment is use to provide a link between business
processes and non-mobile devices. Business analysts also
use this environment to define its business process or

process conditions. Latest technologies like GPRS
(General Packet Radio Service) are used to detect the
location of mobile devices.

2.2 Server environment:

Figure 2 shows different sub servers that are connected
with main server for connectivity with external entities
like mobile or non mobile devices. The sub servers may
include web servers, SMS gateway translators, database
servers etc. The main server is also used for GPRS
(General Packet Radio Service) connectivity.

ssa001d ssauisng;

Fig 2: communication layout of business process

The GPRS environment is used to control all the
communication connections used in location-aware
approach. There are different ways or methods that are
used to access any business process depended upon
different locations including use of web services. Every
server entity is linked with main server, which is
responsible for accessing authority.

2.3 Agent environment

Agent environment is a middleware between mobile and
non mobile devices. Agent is responsible for
synchronizing business processes, their integration with
rules and deployment or execution of business processes
within its environment shell depending upon business
resources. The agent performs all its actions with its own
defined ADDED properties [12], [13]. We are using
software agents to handle all the business process’s
synchronization, integration and executions.

The agent is situated in a business environment with set
goals and abilities to perform actions and having
understanding of environmental characteristics [10]. An
agent is capable for automating new processes at different
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locations depending upon roles, rules and company’s
resources. This agent has the objective (set goals) of
calculating (performing actions) all the new processes with
new process conditions (business rules) within business
process environment.

2.4 Business process environment

This is a main environment where business processes are
defined. In this environment business process and rule
engines are defined where user can define business
processes as well as process’s rules and conditions. For
simplicity, rule and process engines are not discussed in
this paper, we adopted the agent oriented rule based
business process approach [12, 14], [15].

Business resources and processes repository is used to
define or customize business processes. Business analyst
can use mobile or non mobile devices to customize
existing processes through process engines or alternatively
customize conditions for any particular process.

Figure 3 (class Diagram’) shows the different classes and
their relationships used in the location aware business
process approach. This class diagram presents the overall
representation of the application in the context of the
location aware approach. Classes are defined in such a
way that user can interact with system either from mobile
technology or through web based applications.
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Fig 3: Classes of location aware business process

Following are brief overview of some of the classes used
in our approach:

Web user is the class for the user who will use the system
through the website. This will be in regard to our system
where the user will do its activities through the website.

Loginsession class is defined to record all the session
details for the specific webuser. Userinfo class is used to
record user information (such as address, phone etc.).
Abstract Ul class is being used to store the user interface
customization layer, so each user will be able to customize

: http://www.agilemodeling.com/artifacts/classDiagram.htm

his/her view. Every user would have specific profiles
within the company.

Script processors

Script  processors include = WebuserScriptProcessor,
SystemScriptProcessor, and InterfaceScriptProcessor
classes. These classes are used to store all the
functionalities and commands as scripts in the database.
These script processor classes process the scripts from the
database that are going to be used in the system.

Interface class

Interface class connects the mobile user to the rest of the
system. A mobile user may not be able to connect to the
system directly, as there are issues in mobile systems such
as the device compatibility, and service integration, etc.
All these issues are taken into consideration by interface
class. Script class is also connected to the interface class
that processes the scripts from the database class.

Business processor class

Business processor class stores different process or
activities which are stored as scripts in the database. To
run these scripts from the database we need the script
processor that is also connected to the database.

Resource and location class

The resource class is used to have all the information
associated with company’s resources. And location class is
part of resource class, which is responsible for having all
the information about which resources are needed at what
location by whom and when.

Resources are very important part of businesses where its
processes are depends upon location. Every location might
require specified resources to conduct business process.

3. Business process deployment

In this section we will discuss the deployment of business
processes on mobile environment. First section will cover
the concept of deployment and of different approaches to
deployment business processes. The second section
consists of deployment of mobile business process.

According to wikipedia the word “deployment” in terms of
technology means, “Installing, setting up, testing and
running” [16]. Therefore, deployment can be interpreted as
a general process that has to be customized according to
specific requirements or characteristics [16] [17].
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Deployment of software, application or even a process is a
complex task which covers all the activities that have to be
carried out from the end of the development itself to the
installation and maintenance of the application on the
consumer devices. In [17] [18] the authors have compared
certain types of deployment techniques in terms of their
scale, complexity, expressiveness, and barriers to first use.
Some of these characteristics are compared in table 1. The
deployment solutions being discussed in the article are:
manual, script, language, and model based deployment.

These deployment tools provide varying levels of
automation. Automation of application or service
deployment is beneficial for improved correctness, speed
and documentation but it comes at an increased cost in
development time and administrators learning curve as
being experienced by different companies.

In terms of comparison between these deployments tools,
no universally optimal solution exists, the best approach is
the one that closest matches the deployment need. For
example when the number of deployed systems is small or
system’s configuration rarely changes then the manual
deployment tool is most ideally used. Consequently, if the
configuration comprehensively changes then the script-
based deployment strategy is preferred. In larger
environments in which changes involve dependencies,
language based solutions are preferred. “If the changes
also involve significant perturbations to the under lying
service’s design, the model based approach is probably
ideal” [17].

The comparison of each of the deployment tools is
summarized in the table 1:

Characteristic Manual | Script-Based | Language- Model-based
based
Solution based Human Configuratio Declarative Models and
on Knowle n, files, Language Policies
dge scripts
Automation None Event-based Lifecycle Automated
closed loops Management design
Self-Healing None Minimal Re- Change
deployment, design
dependencies
Barriers to first None Low High Very High
use
Expressiveness | None Partial: Significant: Complete:
dependencies inheritance, reuse,
and lazy correctness,
constraints evaluation and
maintenance.

Table 1: Comparison between different approaches in business process
deployment.

Certain technologies and models have been presented in
recent years for the deployment of services and
applications to the mobile devices.

One of the technologies being used recently by the
companies for the deployment of services is over-the-air
(OTA) deployment. OTA is becoming increasingly
important to support. OTA delivery enables easy
deployment and upgrades to the applications, thereby
reducing the disrupting effect which installation of new
applications and upgrades may have on mobile users.
Users should not have to surrender their devices to
computer specialists, or have to connect to a powerful
desktop computer, in order to receive new applications
updates. OTA delivery allows users to receive new
applications and updates anytime and anywhere, enabling
users to easily continue with their work [19] [20].

OTA delivery of applications works as in the following
technical steps; a mobile phone user sends a WAP request
for a JAD (Java Application Descriptor) file. The request
from the mobile phone is sent to the Web server through
the WAP gateway. The Web server sends backs JAD file
to the mobile phone. Then the phone fetches the JAR (Java
Archive) package defined in the JAD file from the web
server. The phone Java Application Manager (JAM)
installs the package. After the installation the phone sends
back the acknowledgement [20] [21].

Other kind of deployment technique is “static deployment”.
Where the user connects to the site of the application
server through its mobile and then subscribes to a
download operation. Then the user would receive SMS
containing instructions for downloading and installing the
application.

The framework known as Smart Deployment
Infrastructure (SDI) is designed to ease the installation of
large distributed applications for any kind of user terminal.
The framework is designed to take into account the
execution context like available resources or user’s
terminal capabilities, in order to bring the application to
the user and adapt to the execution context [19].

The framework is implemented with middleware
technologies like CORBA [22] and SOAP [23] which ease
the development of large scale distributed applications.
These technologies allow an application to be described as
assembly of components which gives an opportunity to
design new kinds of tools to deploy and connect the
components of an application. SDI offers automatic
deployment of multi-component applications and provides
a deployment solution to customize installation and to
adapt to device capabilities [19].
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3.1 Deployment of Mobile Business Processes

According to recent research business processes are
deployed through xml web services. In this section we
would discuss and explain how a business process is
deployed onto a mobile device and how we use these
technologies to deploy business process using our
framework.

A Web Service is defined as “a collection of protocols and
standards used for exchanging data between application or
systems” [24]. Web services can be considered as the
emerging distributed middleware technology that uses a
simple xml-based protocol to allow applications to
exchange data across the web. Services are described in
terms of messages accepted and generated. Users of such
services do not need to know anything about the details of
the implementation, they only need to send and receive
messages. At the core of the Web Service is the Simple
Object Access Protocol (SOAP) an xml based

communication protocol for interacting with Web Services.

The SOAP specification includes syntax to define
messages, encode or serialize rules for data exchange and
conventions for representing RPCs (Remote Procedural
Calls) [25] [26].

WSDL (Web Services Description Language) is used for
describing the services available. It is a general framework
based on XML for describing network services as
collections of communication endpoints capable of
exchanging messages. It describes where the service is
located, what operations are supported and the format of
the messages to be exchanged based on how the service is
invoked. Whereas UDDI (Universal Description,
Discovery and Integration) is used for listing of services
are available to users. It provides a mechanism for service
providers to advertise their services in a standard form and
for service consumers to query services of interest, thereby
paving the way for interoperability between services [25]
[26].

Business Process Execution Language (BPEL) is the
language that is used to implement business processes in
Web Services. It defines a notation for specifying business
process behavior based on Web Services [27].

BPEL is also used to model the behavior of both
executable and abstract processes. The Scope for BPEL
includes:

e Sequencing of process activities especially with
Web Service interactions
e Correlation of messages and process instances

e Recovery behavior in case of failures and
exceptional conditions

e Bilateral Web Service based relationship between
process roles [27] [28].

In our location aware business process deployment
approach we adopt mobile business process deployment
methodologies using java technologies. Whereas we can
use different approaches to deploy our business process
both on mobile and non-mobile environments.

4. CASE STUDY

This case study presents a scenario for a company that
uses a location aware technologies and information
intensive business processes to enrich its existing
enterprise applications such as service dispatch or fleet
management. The company has different services like
order pickups, order delivery and invoicing. All these
processes are being processed at different locations. Each
location may have different set of processes and activities.
Each particular process (What) is done by particular actor
(Who), at particular time (When) and at particular location
(Where).

The company has fleets that are being used to pickup order
from one location and deliver to another. The movement
of the fleet is limited to the confined limits of the city or a
state. The Application starts when a customer uses his/her
mobile or web based interface to login and request for a
package to be dispatched by entering its pickup and
destination addresses and other related information. Then
the Dispatcher server would track the position of its fleet
as well as their status (idle, busy or offline) and would
determine the travel time between customer’s pickup
location and the current location of the fleet shown with
status as idle or available. If the distance between the idle
fleet and the customer location will result to a long delay
before pickup, then the dispatch server would
automatically allocate the pickup to a different fleet.
Based on conditions and the parameters the best suitable
fleet is chosen in regard to the proximity of the location. A
company can use its business processes in a more efficient
manner. This could also lead to a greater increase in the
company’s revenue and a reduction in the losses.

We have implemented “Independent Logistic System”
(ILS) using latest JAVA technologies. We adopt one
scenario of Independent Logistics business process case
study where customer request for delivery of plastic sheets
(product) at particular location.

Based on different approaches and technologies business
processes can be deployed on mobile devices to enhance
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its business process more efficient and easy to integrate as
we discussed in section 3. The figure 4 represents the
architecture of location oriented mobile business process
deployment. The architecture shows different technologies
used to deploy a business process both on mobile and non-
mobile environments. We separate location aware
development as a individual component that helps to
customize and integrate location oriented business
processes with other processes.
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Fig. 4: Implementation architecture

First we define a delivery process for this particular
system. In figure 1(a), business analyst define a process
through an emulator by entering relevant information like
process id, name, description, its type, start date and so on.
Every process may or may not have sub activity. In
delivery process sub activity is to find suitable driver for
pickup and delivery whose status is available. Figure 1 (b),
shows the activity of delivery process.

Figure 1(a) Defining Delivery Process (b) Defining an activity

In figure 2 (a, b), the customer needs to enter the username
and password if he/she is a registered customer and if not
then they need to sign up before using the system as
shown in the screen below:

0432735291

| Check Usernams avmrl

Figure 2(a) Customer Signing in (b) Customer getting registered

In figure 3, customer is presented with different options
such as making a request for pickup, delivery or invoicing.
After selection, customer enters all relevant details
including pickup, drop-off location, product type, and
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weight in the system. The system will automatically
dispatch his/her request through his/her mobile device
depending upon available resources. For example a
suitable fleet where its available carriage weight is more
then 1 ton will be allocated to this job.

i d ogistic Compam
Welcome Hassan, Piease Enter Delivery Detaids:
Contact Hame:  Dermis
Street Address: 43 Dunne 5t
Suburb: Hingrbury
State: Wichoria
Postcode: 3081
Contact Number: 0412658452
Fickup Type: Plastic Sheet
Pickup Weight: 1 Torne
comments:

|Liw=|| Diekvery|

Figure 3(a) Customer selecting the delivery option (b) Customer entering
details for the Delivery Process

In general where a request is placed, the system will locate
a suitable driver by fulfilling process conditions and
available resources. The system uses global positioning
system to locate all the available drivers within that
particular range whose status are idle or available as
shown in figure 4. The driver’s information is stored
within the system database. Once the system locates a
driver then it sends a message to driver for his acceptance
of a particular job. It might be possible that the available
driver is not willing to accept this job; system will provide
basic information about delivery job on his mobile device.
Driver will only see pickup and drop off location (suburb
only) and he is given two options either to accept or
decline a job. Once the driver accepts this job, the system
will provide all the detail information for him to perform a
task. Figure 5 (a) and (b) shows the emulator’s screen
displayed to the driver before and after accepting the job.
The drive is also able to get directions of location on his
mobile device as shown in fig. 5 (c).

[ 1Lc - Dispatcher.

Jndependent | agistic (_ompany

Process Dispatcher

Requests

BeguestName Description

Product Delivery  Plastic Sheet
clivery

Froduc Fickup  Flastic Sheet
Fickup

SeaichRiecoids

Date Time Drivers

InProcess  15/08/2008  2300hts [Jason Hamiton | Idie
InProcess  17/08/2008  1200hrs [lopngmih  «| Busy

EEX

Logout

Driver Status  Allocated

Resources
UTE Max 2 Ton

Wan Max1 Ton

Figure 4 Service Dispatcher, Showing the list of Available Drivers

Juity Hamweis:
Present Location:

Description: 1 Tonne of Flastic Sheets
Driver Hamwe: Mr. Jason Hamifon
Pickup Location: 459 Waterdale Rd.
Heidebery

Delivery Destination: 57 Durne Street
Hingsbury

Contact Person: Dennis

Contact Humber: 0422023097

Comments: Urgerd Debveryl

Figure 5(a) Driver asked about the Availability (b) Driver Shown with

Full details.
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Figure 5(c) Driver shown with map”

In our approach we provide a framework for both mobile
and non-mobile devices to carry out their business
processes. In existing business processes, it is hard to
personalize and customized their existing processes
especially when their processes are mobile. In addition,
integration with other processes and customization
according with its context are other issues that current
businesses are facing. Making business processes more
context-aware would result in applications becoming more
efficient. And by this companies would be able to earn
more revenues.

5. CONCLUSION & FUTURE WORK

In this paper we have discussed a framework that is used
to implement and integrate the business processes into
location aware environment. In our approach, we have
divided the framework into different environments. Each
environment has its own associated behavior and
characteristics. All the similar functionalities are grouped
into environments like mobile and non-mobile devices in
one environment. Mobile and non-Mobile environments
perform their business processes through server
environment, which provides a communication layer
between business process environments. We have
introduced software agents to synchronize, integrate and

* The image of particular location is generated through
http://www.whereis.com.au

execute all business processes that are defined in business
process environment used for both mobile and non-mobile
devices. We have proposed and implemented a case study
on independent logistic company (ILS), in which we
presented a practical application to support our theoretical
research findings. By using our framework, businesses are
able to handle business processes more efficiently into
complex business process automation where business is
dependent upon location information.

For Future work, we will be extending our location aware
business processes into context aware. In the current
mobile technology, context-aware applications are only
restricted to location aware concept for mobile
applications (Location Based Services). Our future work
also involves deployment of a business process to a mobile
application according to the indicators of the context-
awareness such as identity, schedules, agenda settings,
activity (talking, walking and running), and availability of
resources.
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