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INITIATION
The Initiation is the first phase in our project's lifecycle with a focus on project definition, establishment and project feasibility. In this phase, we will go further by dividing it into sub-section accordingly; creation of a charter, and the events and tasks that precede the charter. This is in order to give a better and broader view of the project conception and events that occurred before and during the early stages of the project.
1. Preface
This report is a result of negotiation and agreement between Roskilde Business College (RBC) and Vilnius University in Lithuania as part of the on-going student exchange program between both parties. We, Marija Tiurina and Stanley Iheme were sent to Vilnius Lithuania to complete our main thesis for the International Datamatician Course from Roskilde Business College in cooperation with Blue Bridge (BB), a local software and hardware company. 

In this report we will bring together all knowledge and experience we got during the last four semesters in (RBC) Roskilde Business College. The content of the report requires the reader to have a broad knowledge of Object Oriented Analysis and Design (OOA&D) methodology, Rational Unified Process (RUP) methodology, and component development.

The structure of the report is rather straight forward, based upon a generic project management framework. Following the process model we document each stage step by step. The steps include:
· The initiation phase.

The initiation phase describes all the events that take place at the beginning of the project. It is basically divided into sub sections after a brief introduction to the project. The subsections include i) the Pre-Charter and ii) the Charter. This two above subsection are used to split events leading to the project and the all the events that happen during the project. Some of the topics to be treated here are project preface, project establishment, goals and objectives; organisation, methodology and an early look at problem that may be faced as the project goes continues.
· The planning phase.

The planning phase is the second phase of the project. After all necessary information and documents have been known about the project, we went ahead with the planning of the project. In the planning phase, we would go through some plans that would guide, protect and make contingency plans in case it is needed during the life cycle of the project. Such plans include the change management plan, risk management plan, and quality assurance plan. Moreover during this phase we define requirements specification and make the work breakdown with the schedule. 
All the mentioned plans are necessary to help build the system.
· The execution phase.

After the planning phase comes the execution phase which involves the implementation of all the functions. It shows a step by step way of the functions implementation. It also goes on with the testing and testing result of functions introduced.
Considering the nature of the project, we decided not to follow some methodology blindly as it seems necessary in any other real-life project. We however decided to use a combination of methodologies like the Rational Unified Process (RUP) and Object Oriented Analysis and Design (OOA&D) for some optional stages within the process model where we think it is appropriate and will help to make things clearer.
2. System Introduction

This report is a product oriented one. That is why the first thing we have to do is to introduce the reader to the system we are going to develop.
Our task is to do the project, which will result in a full functional prototype system, so that with little further development it could be deployed to a final product if UAB Blue Bridge chooses to do so. It is very important to note that we have to produce a functional product from an already existing stand-alone prototype M-Patrol (Car Tracking System) made by the Jacks (Dario Pacino and Hjortur Scheving) the first developers.

M-Patrol is an information interchange system that automates the work of mobile vehicles used in law enforcement and emergency services, including police, fire departments, security, and ambulance. The system employs car computers, GPS receivers, GIS, and state-of-the art wireless data communication technologies. Security Company Ekskomisaru Biuras was the first who tested the system in June 2003.

The system’s idea is that a number of cars drive in a pre-defined area. Each car has a car computer with the system installed, as well a GPS receiver and GPRS data transmission module. Mobile users can run queries and get up-to-date textual and graphical information from different data sources and communicate with the central operator. Location-based information is displayed on a GIS, which is a part of the whole system. The central operator monitors positions of mobile users and coordinates their actions by sending messages, objects, locations and other information.
The benefits of the system are

· users can get the most recent information from data sources

· the central operator can quickly send tasks to mobile users, accompanied with textual, graphical and location-based information

· the central operator can get the newest information from mobile users

· new data sources can be easily configured and added to the system

The previous developer team defined their main aim of the project was to create a system so that it would be flexible towards future implementations and database connections. In our case, one of our aims is to improve the results achieved by the Jacks. 

The Jacks viewed the system architecture as follows:
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Figure 1.0
From the diagram above, the system runs on two clients, one for the mobile users, placed in the vehicles, and one for the central operator for the administrative and coordination operations. Both clients communicate to and through a central server, which is used as an interface to one or more database servers, and as a mean of communication between the clients. 
To get a better understanding of the system, a different view of the system is shown below.
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Figure 1.2 
The Jacks divided the system into three subsystems. For each subsystem we will describe the most essential use case:

· Tracking system

The idea is that a company with a fleet of vehicles equip each car with GPS/GPRS device, which delivers the car’s position to a central computer. The central computer is then able to display the car’s position on an installed GIS system enabling greater coordination and overview of the fleet. Moreover, if the user runs the query against the database and query result has an addressed linked to it then the user is able to see the location of it displaying it using a GIS.
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figure1.3

Details

	1
	Description

	
	The Mobile Client Receives the position from the GPS device and sends the position to the Central Client through the Server

	2
	Basic Flow

	
	· The GPS Device sends the position to the Mobile Client

· The Mobile Client receives the position and send it to the Server

· The Server receives the position

· The Server sends the position

· The Central Client receives the position

· End of the use-case


· Messaging system

The cars and the central operator are able to exchange messages using wireless GPRS connection.    
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Figure 1.4
Details 

	No
	Description

	1
	The mobile user has to send a message to the central client. The mobile user writes the message and sends it through the mobile client. The server receives the message and dispatches it to the central client

	2
	Basic Flow

	
	· The Mobile User selects the messaging text area
· The Mobile User writes a message

· The Mobile Client sends the message to the Server

· The Server Receive the message

· The Server sends the message to the Central Client

· The Central Client receives the message

· The Central Client displays the message

· The use-case ends


· Querying system

The mobile worker in a car having the connection to the central computer can also remotely access a central database. This gives the mobile worker the opportunity to search in a central database, accessing the needed information quickly and comfortably.
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Figure 1.5
Details

	
	Description

	
	The Query Interface generates a GUI from the information given by the Central/Mobile Client.

The Information is created from the database structure and passed to the Central/Mobile Client.

	
	Basic Flow

	
	· The user selects a database to search in

· The Central/Mobile Client receives the DB structure

· The Central/Mobile Client fills-in the info for searching GUI criteria

· The query interface reads info

· Query Interface creates the GUI

· The query interface sends the message but text only 

· The Mobile client choose to send pictures as attachment to the message

· The Use-Case ends


The above three system, shows the breakdown of the car-tracking system.
To summarise, we would like to mention the words of the Ekskomisaru Biuras president our main user:
“Installing this system will help us in following ways: 
· The mobile workers will be able to use different required information for their job, moreover, using positions information provided by GIS they can choose the fastest way to achieve destination. 
· The central operator will always know the positions of the cars and that will give an opportunity to take right and optimal decisions.
·  Modern technologies will allow our company to improve the company service quality.”

At this junction, we will stop describing the system m-patrol and will continue doing that in a requirements specification where we will formally specify the system we got and the tasks which we have to complete during implementation in order to satisfy our customer needs.

3. Project Establishment 
The project establishment like any other project establishment is all the documentation, decisions, goals and methodologies chosen or made in the project lifecycle. However, we have taken time to incorporate all the documents into subsections called a) pre-charter and b) charter. The pre charter involves events that happen before the beginning of the project and the charter involves the things that happen in the beginning of the project life cycle.
3.1 Pre Charter
The pre charter tasks are steps we took, either on a formal or an informal basis, to decide what form our project should take. It begins with a brief background into the project, identifying and analysing the business need or problem, considering the various alternatives for addressing the need, analysing the feasibility and impacts of implementing our chosen alternative, procuring funding if any, and evaluating risks associated with the project.

All this steps are elaborated below

3.1.1 Project statement

Analyze, define bugs, add more functions and improve the demo version of the “Car Tracking System” called M-Patrol
3.1.2 Background
In line to keep the requirement of the 5th semester project, which is doing the project with a real company, contacts were made by Vilnius University to UAB BlueBridge Software Company. A meeting was arranged upon a positive reply from UAB BlueBridge between the Vilnius university coordinator Doc. de.Saulius Ragaisis, the representative of BlueBridge Andrius Dienys, project director, and us. This meeting introduced us to the director of the UAB BlueBridge and the first sets of proposals to the project were briefly discussed.

At the first meeting, we got few options of project topics and we were asked to choose from these options. We went home and discussed the options and a choice was made to continue with the on-going M-Patrol (Car Tracking System) prototype development project. As we have not worked in a company before, it will help us to understand in detail, what it entails being involved in big project like the Car Tracking System.
The second meeting was arranged, and we were shown our project “leader” (Giedrius Slivinskas), who immediately gave us all the materials and information needed on the chosen project. He was very patient and told us all we needed to know about the project. Immediately he came out with the first list of (problems) functions, which has to be solved. We were allowed to ask any questions or bring suggestions relating to the development of the project.

3.1.3 Target Readers
The Primary Readers of this Report are, 

1) Our advisors

2) The External Examiner

3) Giedrius Slivinskas, the project leader
3.1.4 Summary of Pre Charter
In the above charter, we have described the events that lead to the start of the project, how our project topic was chosen and the reasons why we chose the said topic. We also identified the main target readers of the project. There are no funds involved in our case because, it is a development project as stated above and our agreements were as students who are learning and professionals yet. We did not go into risk analysis here as we think it’s better to analyse risk when writing about the risk management plans for the project. This aspect is of course done in the charter phase of the project lifecycle.
3.2 Charter 
This charter includes all formal documents that defines and describes the project at a high level. It starts with defining the project proposal and questions arising as a result of confusion or clarifications needed to start the project, it goes on to cover the governance (organisation), scope, approach, roles and responsibilities, as well as the goals, objectives, and deliverables of the project, among other things. 

3.2.1 Project proposal: Car-tracking system

The project goal is to improve and make more functions of a demo car-tracking system using GPS (Global Positioning System) and GPRS wireless data transfer technologies in combination with a geographical information system (GIS).

The tasks of this project include some analysis of the system, improving functionality and programming the system components.
The expected result is a better functioning system with more usage options. Programming language is java.
Before going on, a brief look at the following would be described. A brief history on who is UAB BlueBridge, What do they do, the Company and stakeholders interest on the project.  After that we will go further with the project goals, objectives and vision statement. Problem definition and delimiting follow.

3.2.2 Company Profile:-

Name 


UAB Blue Bridge
Address

J.Jasinsko g.16A,




LT-600Vilnius,




Lithuania.
Telephone

(8 5) 2526060

Fax


(8 5) 2526069

WWW


www.bluebridge.lt

Employees  

Approx. 90
Branch 

IT Software and Hardware

3.2.3 Interest and Potential Benefits of the Report.

Every project has interested parties that are capable of providing the project with input, but also expect something to their benefits out of the project. For the Car Tracking System project, these interests and benefits are as follows
· UAB BlueBridge: The Company provided the group with the foundation for the 5th semester final project, they also provide manpower for consultation, and equipment and software were necessary and possible.

In return UAB BlueBridge has expectation of receiving a full functional system and report that will enable them continue with steps to fulfilling their strategic goal of marketing the software to intended users.

· Project team:  The team inputs its capabilities, energy, engagement, cooperation, ideas and hard work.

Expectations include attaining new skills, bringing other skills to a higher level, personal fulfilment in producing results, which are accepted and praised by other interest and having fun, good time, social experience here in Vilnius.

· Advisor:  Our advisor will input his expertise in system development projects, analysis and design of software for software, programming skills and knowledge concerning fulfilment for the exam.

The advisors benefits from the project by the project team producing results that, due to excellent guidance, are of such a nature that there is a personal degree of fulfilment for the advisor.

3.2.4 Vision statement
 “By simplifying the communication process and providing instant messages between the Central Command and Mobile Clients, The Car Tracking system would help users be more efficient, effective and productive...”

3.2.5 Goal Statements.
“The goal of this project is to provide a better functioning Car Tracking System so that with more little effort put on it, the system can be marketed by BlueBridge if they want to”.
Other goals includes in the table below.

	Product Goals
	Evaluation Criteria

	More functional product
	Company agreement

	Graphical user interface simple and logical
	User satisfaction

	Process Goals
	

	Deliver of intermediate and final products on-time in the states expected
	Plan, milestones, milestone evaluation criteria.

	Testing is applied
	Implemented functionality satisfies the customers’ requirements

	There are fewer errors in the report but with consistency through out the report as much as possible.
	Team review at conclusions of report

Result of the exam

	Benefit Goals
	

	Providing a usable product for UAB BlueBridge
	UAB Blue Bridge evaluation



3.2.6 Project Objectives
Our main objective is to strive for the highest possible exam grade as well as to produce good quality software for UAB BlueBridge. To achieve this objectives, we produced this 3ponts that we believe are necessary to achieve this goal.

· Innovative thinking

· Thorough report

· Good quality programming. 
· Excellent preparation for presentation and examination.
3.2.7 Project Organization

Since this is a 5th semester report and not a company report, we had a degree of freedom to organize and work ourselves not found in a real-life project. On the other hand, it’s not a care-free freedom; we had responsibilities to each other and our interest to fulfil. To fully fulfil our objectives and satisfy our interest, we needed to prevent risks. A properly designed organization is a good step in the direction of achieving this risk prevention.

Due to the fact that our project is an on-going software development project, there was lesser risk situation of highly unprecedented development. We figured out since we are determined to do our best in the project and we are prepared to stay the course, a formal organization may not be very necessary.

On a second thought, we decided to organise ourselves according to democracy; it is our opinion that since we are a group of two, there is more communication and understanding between us and there is no need to put much pressure on each other regarding roles. We had an unwritten agreement about some certain roles deemed very important for the project development. These roles include:
· Project manager:

The project manager (Giedrius Slivinskas) guides us, controls through out the project. Sometimes acts as the end user, provides us with all relevant software and hardware needed for the project development.

· Project sponsor:

The project sponsor (Giedrius Slivinskas) defines the business aims of the project, the project objectives, the minimum results have to be achieved, monitors the progress.
· Back-up:

The backup takes care of the report and makes sure that the project is going according to plans and schedule.
· Contact person to BlueBridge:

The contact person bridges the gap between the project team and Blue Bridge. She also takes notes during meetings with project manager and makes sure that the requirements are met.
It should also be noted that having a democracy sometimes in big project would not be advisable as we noticed. This is why we need a project leader who leads and direct project team. Democracy could mean freedom to some people and as such much seriousness would not be attached during the project. 

3.2.8 Possible problems delimiting in the project.

We also deem it necessary to quickly point out some possible problems that we may face as the project continues. This is to help us get prepared for the unknown and try to think or make provisions if they eventually occur.


These problems that would/could be faced as the project continues include:

· How do we know if what we have done works? 

· What means are there for testing software under development and evaluate result?

· How do we re-install mobile computers on vehicles to actually see the system work?

· Have we fulfilled UAB Blue Bridges requirements, providing them with the desired outcome of the project?

· How important is the chosen method/methodology for software development?

Answers to the following questions would guide us through the report. They would also help us to understand the magnitude of the minute’s problem as well as understanding the project as a whole.
3.3 Methodology

3.3.1 System development lifecycle model

There are only two basic system development lifecycle models: the waterfall model and the spiral model. All other well-known models are only some variants of these two.

· Waterfall model

In the waterfall model, system development is broken down into a number of sequential sections or stages, with each stage being completed before work starts on the following one. The outputs from one stage are used as inputs to the next. 

· Spiral model

The spiral model differs from the waterfall model in that it introduces an evolutionary or iterative approach to system development. This involves carrying out the same activities over a number of cycles in order to clarify the requirements, issues and solutions, and in effect amounts to repeating the development lifecycle several times. 

As a system development model we decided to use a variant of waterfall model that is called the ‘b’ model. In ‘b’ model each change or correction to the system will go through feasibility, analysis, design, production, acceptance and operation. This approach fits us the best.
3.3.2 Software development methodology
As we wrote in the introduction we will not follow some particular methodology but instead we will use their combination.

First of all, we asked the company (BlueBridge) what methodology they are using. It appeared that they use very popular Rational Unified Process (RUP). Also, we noticed that the previous student team was using the RUP. We studied very carefully this methodology and concluded that it can be very helpful in our project. But once again, as our main goal is to improve already existing system but not to start the system building from the scratch we will not follow the methodology in full. However, we will briefly explain the RUP methodology below.
Rational Unified Process (RUP)
We have chosen to use RUP in some aspect of this project because it is the most generic method suitable for such subset of our project as it

· is a risk reduction strategy;
· focuses on early error detection and design flaws;
· Accommodates life-cycle evolution, growth and requirement changes.
We would approach those aspects of the report with the following artefacts sets used in RUP.

1. Business Modelling:  The Business Modelling set presents the artefacts which capture and present the business context of the system. The business modelling artefacts serve as input to and reference for the requirements of the system. We have carefully studied this aspect in the demo and agreed that all requirements in relation to this aspect of the report are satisfactory but however, new information is also added as we deem them necessary. 

2. Requirements:  The Requirements Artefact set captures and presents information used in defining the required capabilities of the system. In this section, we would introduce the requirement specification of the car Tracking System by UAB BlueBridges. This would help understand how, what and why functions are needed in the system.

3. Implementation:  The Implementation Artefact Set captures and presents the realization of the solution presented during the planning phase. All aspect of changes would be shown / explained in this Set; methods of implementation and process of implementation.
4. Test:  The Test artefact set captures and presents information related to the tests performed to ensure the quality of the product. How are the test carried out and what are the result of the test, are they successful and why etc.
5. Deployment: The Deployment Artefact set captures and presents information related to transitioning the system presented in the Implementation set into the production environment. We would explain the way in-which the system was deployed, are the customers satisfied, what the short comings are and what needs to be changed.
Artefacts are either final or intermediate work products that are produced and used during a project. Artefacts are used to capture and convey project information. An artefact can be any of the following
: 

· A document, such as Business Case or Software Architecture Document 
· A model, such as the Use-Case Model or the Design Model 

4 Conclusion 

The first phase of the project brings to light all relevant events preceding the start of the project. We have squeezed in the project establishment also here as we deem it fits to be part of the pre-charter and charter aspect of the lifecycle. We now have a solid foundation for continuing with the project after taking an in depth look and discussion on internal and external resources, considering tools and constraints on the project. We have carefully defined our tasks, objectives, goals etc and a better understanding of what the project entails is known. 
After knowing all that involves in the project, the nest step is to dive into the project itself but having in mind that, since this is a dynamic process, new things could be noticed along the way and plans must be made to adjust to the new things. This phase has also provided us with material to design the projects working methods, creation of plan, evaluating our expectation and goals and how to reach these goals. It should be noted that most of the considerations made and how they are made are not written here in order to reduce irrelevant documentation
PROJECT PLANNING
This phase in the project lifecycle introduces also the nest and final phase of the project, the execution phase. From here we knew that these two phases in a project's lifecycle, planning and execution, are the most critical to project success, and are closely intertwined as well. To avoid confusion, we have carefully defined the two phases.
A) The planning phase is when the detailed aspects of the project are determined, coordinated, and documented. Some of the things we will do in the planning phase include:
· The creation of plans for managing all major aspects of the project, including, risk, quality, change control, resource acquisition, and implementation, among others.

· We will pay attention to the interdependencies of the various plans, making sure that when a change is made to one plan, the impacts are carried through to the other plans as needed.

B) The execution phase is when the plans we have determined during the planning phase are carried out. 
The temptation is to abbreviate or skip the planning phase altogether to get the project underway quickly. This approach, we agreed however, inevitably leads to inefficiencies in the execution phase, which prolong the overall process if not doom it completely. We noted that the quality and quantity of work completed during the planning phase is critical to the project's success, and will avoid the "Ready, Fire, Aim" syndrome common to many project failures noted by previous experiences from previous semesters. 


Steps to take in the planning phase include:
a. change management plan
b. risk management plan

c. quality assurance plan

d. requirements specification
e. work breakdown, schedule
Change Management Plan
1. Overview
The purpose of our Change Management Plan is to identify the process by which requested changes to the scope of the Car Tracking System Project are addressed. Although there was no formal contract drawn between us and BlueBridge, we will have a precise schedule and plan of work to do. Due to the unwritten contract situation we had with the organisation, any changes suggested to/by BlueBridge, does not have to go through rigorous scrutinise before they are accepted or denied. We sometimes rely on impromptu meeting held between us and the project manger to discuss new suggestions and ideas thought to be useful in development of the project and if accepted, can be implemented.
2. The general process

· All change requests will be submitted to the project manager in oral or electronic way. 

· The project manager will coordinate all activity related to a change request. 

· All change requests will go through an impact analysis.

· The project manager must approve changes.  

· The corrections to the existing schedule will be made.
Risk Management Plan 

1. Statement
A risk is any factor that may potentially interfere with successful completion of the project. A risk is not a problem - a problem has already occurred; a risk is the possibility that a problem might occur
.

Although this project may look straight forward from beginning, it is still a complicated process. It includes the following fundamental elements: the assignment, interests, resources and methods. Achieving the desired results of the project requires consideration of these elements. It is also noted that the lesser the risk on the entire mentioned element, the greater the chances are in getting a better outcome.

At first, it looked as if we were walking on a familiar ground since it is a development project and we are not starting from scratch, yet considerable considerations were put on the risk management plan because the project like any other projects is a dynamic process with changing conditions affecting earlier decisions, plans and objectives.

Many very important decision must de made early in the project when the information level is low so as to avoid problems in later stage.
Project risks are identified and carefully managed throughout the life of the project. As mentioned above, we deem it particularly important in the planning stage to document risks especially when working on a project with more amount of project team, in our case most documents were done on fly and those very important is documented below.

2. Objectives 

A risk identification brainstorming is used here to identify the possible risks, mitigate strategies, and contingency plans to combat the risk when they occur. This brainstorming session held proved to be helpful, we understood various perspectives involved in the project as well as the “big picture”.

3. M-Patrol Risks
The table below describes the risks that may occur during the project life cycle and the activities to solve the problems as they occur.  Interestingly, we also have scaled the impact of the risk in a scale to show how important this risk impact can be on the project as well as the risk probability.

	No.
	Risk
	Impact
	Probability
	Exposure (Rank)
	Mitigation Activities
	Contingency

Activities

	1
	One of the two group members is not able to finish the project
	3
	1
	3
	None.
	Report to the school supervisor and try to join other group

	2
	Illness of one of two team members
	2
	2
	4
	None.
	Reduce his/her work load, and work more when he gets better

	3
	Holidays, illness of project manager
	2
	2
	4
	None.
	Talk to his assistant if need be

	4
	Bad relationship among team members
	2
	1
	1
	None.
	Put down the differences as quickly as possible and move on or contact the supervisor

	5
	Deadline is not met
	3
	2
	6
	Maintain a constant speed of work in relation to schedule.
	Hand-in the work completed so far.

	6
	All the back-up devices fail
	3
	1
	3
	To use all the devices in proper way, do not use any device if you do not know how to do that, always make sure there is a secondary back up and each member has a copy at home or on a disk.
	Stop working on the devices, collect all paper work and files from the group members and split the reediting in the group.

	7
	Unavailability of project Advisor and/or Supervisor
	2
	2
	1
	Make agreements with advisor about a course of action to take in this situation.
	Keep working until he is available or talk to back up supervisor

	8
	Uncertainties over the project
	2
	2
	4
	Keep focused on objectives. Regular communication with advisors.
	Ask question and clarify issues with supervisor

	9
	Unfamiliar technology (no previous work experience)
	3
	2
	6
	Choose best practices, methods and tools with priority to those, which are familiar.
	Ask for help from the supervisor, experts.


Impact

	Hi (3)
	3
	6
	9

	Med (2)
	2
	4
	6

	Lo (1)
	1
	2
	3

	
	Lo (1)
	Med (2)
	Hi (3)


Probability of Occurrence Definitions

Impact:

Low - minimal disruption to the project progress

Medium - moderate disruption to the project progress

High - extended disruption to the project progress

Probability:

Low - unlikely to happen

Medium - may happen

High - likely to happen

Risk Exposure = Impact * Probability

Risk Mitigation Strategy

Major (Rank of 6 or 9)

- Mitigate

Moderate (Rank of 3 or 4)

- Review

Minor (Rank of 1 or 2)

- Accept

4. Conclusion

From the table above we can see that the major risk is about working with unfamiliar technology the result of what could be the delays in the project. This risk was identified keeping in mind that we will have to integrate to the project a GIS component. This GIS component is presented as an ActiveX control. We the developers at this stage do not have any work experience with Microsoft component based development. So, at this point our decision is to define time constraints in a schedule for making prototype of integration a GIS component to the project and if not succeeded to stop making the prototype and to continue doing the other tasks.
Quality Assurance Plan 

1. Introduction

The purpose of the Project Quality Assurance Plan is to define how we intend to deliver products that meet the quality demand and expectations of Blue Bridge and “Ekskomisaru biuras” the customer of M-Patrol; moreover, this section also defines how we are going to control the system development processes to meet the standard required.

2. Purpose

The purposes of doing this quality assurance plan are:
· Produce products and services that consistently meet customer requirements 

· Achieve customer satisfaction  

· Reduce costs and liabilities if any
· Increase confidence in the production system 
3. Scope

This manual will specify the quality system requirement for use during this project. It will also in away, demonstrate the capability of BlueBridge to control the processes that determine the acceptability of the final product supplied to its customers.  We will also address the following areas, Code standard, GUI and Documentation.

4. Responsibility

In quality management our responsibilities are as follows:

a. To ensure that customers’ requirements are well-understood 

b. To find out the quality politics of the company

c. To find out the quality purposes of the company 

d. To ensure that each team member understands completely the quality politics and its purposes

e. To define quality criteria for the product we make

f. To make quality analysis meetings during the project

g. To manage resources which are necessary for quality management, customers’ satisfaction and organization benefit

Customer focus

To ensure that customers’ requirements are well understood we define the following processes:

· Client loyalty process

· Contract management process 

The quality politics

Here we provide the quality politics of UAB Blue Bridge:

1. Continually improve quality to satisfy customers’ needs

2. Create a team of professionals and provide good work conditions

3. Achieve technological innovations

4. Achieve good financial results

5. Expand product export

6. Sponsor workers’ studies, education, courses

The quality purposes

Here we provide the quality purposes of UAB Blue Bridge:

1. [Economical efficiency]. The purpose is to achieve effective human resource management. The minimum level – 75% project members effectively work completing defined tasks, the level to achieve – 85%.

2. [Innovations]. To increase the part of mobile technologies solutions in the projects.

3. [Quality procedures]. Trying to simplify the way of applying working procedures, it is necessary to choose electronic way of documentation rather than paper work. The result to be achieved – 90% of documentation can be accessed electronically.

4. To use completely ISO 9001:2000 standard.

We don’t have much to do with the quality purposes, but what does the company itself do with them?  For each purpose to be achieved, the responsible person is assigned to check if the quality purposes are being tried to achieve periodically (2 times a year). Checks are made also periodically and analyzed. 

5. Key Product Quality Criteria

Some of the key quality criteria for the project include: 

· Documentation shall accurately reflect existing practice

· Documentation and communications shall be clear, concise and easy to understand.

· Work shall be carried out in a timely manner

· Document content shall be easily retrievable and traceable to its origin

· Documents shall be made available electronically to a UAB BlueBridge 

· Examples and suggestion on new solution will be stated and recommendations made to Blue Bridge

· Recommendations for system enhancement and process change shall include performance criteria to be met.

· Enhancements to systems shall fulfil the requirements of the end users and provide identified benefits.

Quality analysis during the project

In order to achieve results and efficiency in quality management, we decided to make periodically quality analysis meetings. This is to help check the standard of work done if they comply with the quality and standard of BlueBridge products.

Steps to follow:

· To review company’s politics and purposes

· To review the results of the processes completed

· Documentation revision

· Analysis of customers’ revision of achieved results

· If some quality criteria are not met then to follow change management control plan

Resource management in quality control

Human resources: since we are a group of two, we knew that to produce a quality product in the right time, we had to put more effort in our work at the same time tape knowledge and experience from our supervisor who is always willing to help us.
Material Resources: to produce a better job, up to date materials were available to us on request both software and hardware. 

6. Conclusion
It should be noted here that we have defined quality assurance plans as a management activity involving planning, implementation, assessment, reporting and quality improvement and not an implementation activity. This aspect of management activity is needed because it ensures that a process, item or service of the type quality needed and expected by the customer is finally produced.
Requirements Specification

This Requirement Specification describes all functional, non-functional, hardware, software, system and process requirements needed for the Car Tracking System M-Patrol. These requirements are explained below.
1. Purpose and Scope
The purpose of the requirements specification is to explain in detail the requirements for the system and possibly to show the processes necessary for meeting those requirements. To specify the requirements for the system we decided to use the framework suggested by Rational Unified Process (RUP) methodology.
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From the above diagram, we can see a clear description or pattern for addressing the system and the project in whole. It starts with
· Understanding the stakeholders need:
In this little subset, we always have a brief meeting with our project supervisor who sometimes acts as the user to make us understand exactly what the user/stakeholders need. As project goes on he keeps us in tune with their needs and expectations.

· We address and define the system:

In this subset, we address and defined problems noticed from the demo version. New functions are also defined.

· Manage the scope of the system and refine the system definition:

In this subset, we implement the new functions if possible in iterations. After that the use case ends. From the use case a clearer way of tackling the entire project is noted. 

The above steps are used when producing the system requirement to really know what is needed for the system. Brief explanations of the system requirement are shown below.
2. General Requirements
2.1 Functional Requirement

These are requirement that define behaviour of the system that is the fundamental process of transformation that software and hardware components of the system perform.

The functional requirement includes:
· Provide all required characteristics of the system as possible
· Support all actors’ involved; namely central and mobile clients.

· Feature an easy and user-friendly environment for the interaction of the Clients with the system through conventional GUI

· Incorporate, in terms its design, the appropriate sociological and behavioural aspects.

· Support the registration of all persons that are eligible to use the system, at the same time provide some kind of unique identification (password, smart card, etc) that will allow the system to validate the users’ credentials.

· Ensure applicability to a wide range of HW and SW systems.

However, it becomes evident that there are numerous opportunities for corruption during the performance of the above mentioned tasks.

2.2 Non-Functional Requirement

These are requirement that describes not what the software will do, but how the software will do it, for example, software performance requirement, software external interface requirements, software design constraints, and software quality attributes.
The system non-functional requirement is classified into 2 classes below:
1. Product requirements:
· The execution speed should be 100mg/s

· It shall be possible that all necessary communication between the users are to be expressed in the standard Ada character set.

· The system has 100% reliability.

2. Organisation requirements

· All company implementation requirement and standard must be met.

· The system development process and deliverable documents shall conform to the process and deliverables defined in ISO 9000:2001standard.
2.3 Hardware Requirement

· PC with 300 megahertz or higher processor clock speed recommended; 200 MHZ minimum and above required (single o dual processor system); Intel Pentium/Celeron family, or AMD k6/Athlon/Duron family, or compatible processor recommended

· 128 megabytes (MB) or RAM or higher recommended (64 MB minimum supported; may limit performance and some features)

· 1.5 gigabytes (GB) of available hard disk space*

· Super VGA (640*480) or higher-resolution video adapter and monitor

· CD-ROM or DVD drive

· Keyboard and Microsoft Mouse or compatible pointing device

· Windows Laptops, notebook, or portable required and laptops should have PCMCIA or PC-CARD slots

· Network adapter appropriate for the type of local-area, wide-area, wireless, or home network you wish to connect to, and access to an appropriate network infrastructure; access to third-party networks may require additional charges.
· GPS device

· GPRS enable mobile phone
2.4 Software Requirement

· Operating System*: Windows 95, windows 98, windows ME, windows NT 4.0, windows 2000, windows XP (Home or professional or Tablet**)
2.5 System Requirement

· The system should interact with a database in the most flexible way. The change of underlying DB should cause the least number of changes in the software.

· The GUI should be user-friendly and easy-to-use.

· The system should be continuously online. 

2.6 Performance Requirements

The system should have quick response time of 100mg/s
3. Vision document
3.1 Introduction
3.1.1 Purpose

The purpose of this document is to collect, analyze, and define high-level needs and features of the Car tracking System m-patrol.  It focuses on the needs of the stakeholders, and the target users, and why these needs exist.  
3.1.2 Scope

The scope of the Vision document is to define the stockholder’s view of the product to be developed, specified in terms of the stakeholders’ key needs and features.
3.2 Positioning

3.2.1 Business Opportunity

At the completion of this project, the company customer’s business would definitely improve in all terms. The means of communication between the central and mobile client would be better and faster there by providing more efficient and effective services. The software product to be produced will be targeted mainly to the Security Company who is the main customer of the system.
3.2.2 Problem Statement

	The problem of
	Adding additional functionality to the existing system. Making the system more flexible to allow the product to be sold and configured to different companies.

	affects
	The company 

	the impact of which is
	The existing system which is the demo version will not be developed to the complete software product and will be not required on the market.

	a successful solution would be
	The system passes all the tests in different environment; the additional functionality satisfies customer’s needs.


3.2.3 Product Position Statement

	For
	Ekskomisaru Biuras, the Security Company

	Who
	Need to gain fast access to the information and effectively coordinate actions.

	The m-patrol
	 is a tool

	That
	Enables on-line database query, message exchange, keeps a log of those messages and can display the current position of the vehicles.

	Unlike
	Old radio communication systems.

	Our product
	Improve the demo version to the software product


3.3 Stakeholder and User Descriptions
3.3.1 Stakeholder Summary

Since we don’t have any direct contact with the users of the system, our project manager Giedrius Slivinskas acts as the stakeholder as it’s shown below.

	Name
	Represents
	Role

	Giedrius Slivinskas
	Customer company & contact person to user company
	On-Site Customer


3.3.2 Stakeholder Profile
Giedrius Slivinskas

	Type
	Database expert, our team project manager

	Responsibilities
	Contact person to the user company, ensures that needed HW and SW is provided to the developers. Manages the described project, evaluates any releases of the system and documentation related to it.

	Success Criteria
	To satisfy all customer expectations.

	Involvement
	Project manager, quality coordinator and mediator with user company and Blue Bridge.


3.3.3 User Environment

There are two types of users for this system, mobile users and a central operator. The mobile user will be using a vehicle as his/her workplace. The number of vehicle connected to the central operator can vary. Being the system’s environment, the vehicle, the physical space for hardware is limited. The central operator is more likely to be situated at a central office managing the coordination’s of the vehicles.
	Name
	Description
	Stakeholder

	Mobile Client
	Uses the system as a mean to get information required
	Giedrius Slivinskas

	Central operator
	Uses the system as a mean to coordinate the vehicle fleet and the mobile clients
	Giedrius Slivinskas


3.3.4 Key Stakeholder/User Needs
	Need
	Priority
	Concerns
	Current Solution
	Proposed Solutions

	Additional Functionality
	High
	Running the demo version the customer found out the additional features he/she desires. Moreover, as the m-patrol demo version was only the prototype not all planned functionality was implemented.
	 Car Tracking System m-patrol Demo release 1.4
	Straightforward:  to add the required functionality

	Integration of GIS component to the project
	High
	Managing and coordinating a large fleet of vehicles is hard without any oversight over positions of the vehicles.
	The central operator has no way of knowing the position of the vehicles unless the mobile users radio in their position.
	The vehicles will be equipped with GPS devices that send the positions of the vehicles to the central computer, which will display them using the integrated GIS of the Car Tracking System m-patrol.

	Minimizing the amount of GPRS data
	Medium
	In a real-life environment the client connects to the server using a GPRS enabled mobile phone. The communication speed is acceptable only for small size packets.
	All the information exchanged is sent without any consideration about packet size.
	To send image objects after request only, configure GPS coordinates frequency which will prevent network overloading, divide big packets of information to smaller ones.


3.4 Product Overview

This section will discuss everything about the product. Its demo features, new functions, perspectives and priorities. The demo features include all the features in the demo version of the system as well as the features/functions added at this stage.
3.4.1 Product Perspective

The Car Tracking System m-patrol is a system designed to ease the process of gathering information from a central database and managing a fleet of vehicles. It consists of a client component for the central database, and two client-server components for the messaging and the location information. The system GUI has to be user-friendly and conform to different kind of displays. The system has to be able to use GPS devices facilities for defining the coordinates of the vehicles and by coordinates to set the position using integrated GIS component.

System Context Diagram
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3.4.2 Product Capabilities

Here we are going to discuss the major benefits and features the product is already providing and will provide at the end of the project.
	Customer Benefit
	Supporting Features

	Ability to see the position of the vehicle at any time, allowing easier coordination of the fleet. Ability to see the position of required objects. 
	On-line Tracking System, based on GPS devices and GPRS wireless technology, displaying the results using an integrated GIS.

	Comfortable and faster research information.
	On-line database connection, accessible from the vehicles at any given time.

	Fast reporting of actions taken upon related topics.
	With every query result, it is possible to send to the central operator a message, which tells what actions have been taken regarding a certain result.

	Possibility of message interchange between vehicles and central operator.
	On-line messaging accessible from the vehicles and the central operator at any time.

	No need for software changes if changes are made to the database.
	Self-modelling interfaces that read the structure of the database from a provided text file, from the user built on a protocol set by the developers.

	24-hour on-line connection to the system.
	GPRS technology allows the system to have a permanent connection to the internet/LAN/VPN.

	Ability to shutdown the computer directly from the program.
	

	Ability to set the GUI depending on weather conditions.
	Colour change mechanism for mobile client.


3.5 Product Features

· Vehicles can quickly get required information form different sources

· The central operator can quickly send tasks to vehicles as well as textual, graphical and geographical information.

· The central operator continuously gets the latest news from vehicles.

· Different information resources can be used. 

3.6 Precedence and Priority

Here we define the priority of the different system features in the product in accordance to their importance.

· Functionality improvement

· Integration of GIS component to the system

· Minimizing the amount of GPRS data

3.7 Other Product Requirements
These are other product requirement not laid out in the system requirement above:
· Communication standard is based on TCP/IP protocol

· The system is Windows platform dependent

· The connection will use GPRS technology

· The product quality standard has to conform ISO 9001:2000
· The vehicles position has to be determined by the use of GPS technology
4. Software Requirement Specification
4.1 Introduction

4.1.1 Purpose

The Software Requirements Specification fully describes the external behavior of the Car Tracking System m-patrol. It also describes nonfunctional requirements, design constraints and other factors necessary to provide a complete and comprehensive description of the requirements for the software.

4.1.2 Scope

The Software Requirements Specification applies to the whole Car Tracking System m-patrol as a product.

4.1.3 Overview

This document first gives an overall description, and then goes through the functional requirements, design constraints and supplementary specifications.

4.2 Specific Requirements 

4.2.1 Functionality

In order to distinguish between current functionalities of the demo version from and future functionalities we are going to introduce, we decided to divide the two versions accordingly.

4.2.1.1. Mobile-Client Application
Demo-Version:
Querying
Mobile Client is able to run queries against the database using a GUI. 

Log all Query Transactions

Mobile Client is able to see a log of all his/her query transactions
Messages

Mobile Client is able to send messages to and receive messages from the Central Operator. The system displays received messages following the graphical format. All sent and received messages during the last session should be visible in a scrollable text area.
Our Version:
Launched automatically

The application should be launched automatically every time the computer is turned on and should be the only program running on the computer.

View Received Query Results Locations

If a Query Result has an address link to it, then the Mobile Client should be able to see the location of it, displaying it using a GIS.

Action Results

For each Query Result received, the Mobile Client should be able to input a reply, an Action Result. The reply is selected from a list of choices. Each database should have a pre-defined list of replies, which should be configured by the Server Administrator/Central Operator.

View Own Location

Mobile User should be able to see his/her location displaying them using a GIS.

Shutdown Option

The Mobile Client should be able to switch off the computer directly from the program.

Connectivity Status

Mobile Client GUI window should show if he/she is connected to the server or not.

Lifetime of Displayed Objects

The objects displayed on the GIS will be displayed until deleted by the Mobile Client.

4.2.2.2. Central-Client Application
Demo version:
Listing Online Users

Central Operator is able to see all Mobile Clients connected to the server application.

Querying

Central Operator is able to run queries against the database using a GUI.

Sending Query Results without Request

Central Operator is able to send a query result to selected Mobile Users, and if needed connect a message to it. Furthermore, the Central Operator can choose if the result should be displayed directly on the screen of the selected mobile client or if the mobile client can choose when to display it.

Log all Query Transactions

Central Operator is able to see a log of all his/her query transactions; both received and sent within his/her log in session. 

Action Results

Central Operator is able to view Action Results of the Mobile Users within the message text area.

Messages

Central Operator is able to send a message to selected Mobile Users, if they are online. All sent and received messages during the last session should be visible in a scrollable text area. The Central Operator should be able to set the importance of the message, normal or critical. If normal then display on only within the text area but if critical then a pop up window should be used to display the message at the mobile client.
Configuration of databases

Central Operator should be able to add, remove or modify a database, which can be used for querying. When adding a database, the Central Operator must specify a path for a text file describing the database structure. Once the Central Operator has added, removed or modified a database used for querying, the mobile client updates to reflect those changes. During this update, the mobile client is not available.

The server must validate the text file format, which is representing the database structure, and give a message to the central operator about the validation success.

Our version:
View Received Query Results Locations

If a Query Result has an addressed linked to it, then the Central Operator should be able to see the location of it, displaying it using a GIS.

Configuration of Action List

As long as a Central Operator has an access to the server, the central operator should be able to create a list of Action Results for a selected database, as well as modify and delete such lists.

User Management

Central Operator should be able to add, modify and remove users of the system. The Central Operator could also assign access permissions to different databases and functionalities. Central Operator should be able to see Mobile Client’s login time.

View Mobile Clients Locations

Central Operator should be able to see the location of all the online Mobile Clients displaying them using a GIS.
Display Locations on the Mobile Client GIS

Central Operator should be able to display objects locations on the screen of a selected Mobile Client using a GIS to display it. Furthermore, the Central operator should be able to connect a message to the object.

Stability of Central Operator Software

Central Operator program should continue working after server shuts down and restarts.

Connectivity Status

Central Operator GUI window should show if a Mobile Client is connected to the server or not, what time a mobile client is connected and what time a mobile client is disconnected from the server. It should also show all the people connected to the server.
4.3 Usability 

4.3.1 Graphical User Interface
Graphical user interface of client application should be as simple and intuitive as possible. Moreover, it should be designed in mind that the display resolution can be different each time.

4.4 Performance
4.4.1 Applicable response time

The Mobile Client communicates with the server using GPRS connection. To achieve applicable response time the amount of data transferred between the server and the Mobile Client should be minimized. This follows the response time stated above at the requirement specification section.
4.6 Supplementary Specifications 

Demo version:
Query format 

Queries from the server application to the DB Server are sent using SQL 
Keyboard and Mouse

Limit all keyboard and mouse actions to the nature of the suggested hardware. Design the GUI keeping that in mind.

Log all Transactions

A log should be kept on a database about all transactions in the system: all messages received and sent, all queries made, all Actions Results etc. These logs should be viewable from the system by the Central Operator.

Search Criteria

The client and server applications accept the following search criteria for queries:

=            (searches for fields with values that are equal to the given value)

LIKE     (searches for fields with values that have matching patterns with the given value)

Given values for both criteria are case sensitive

DB Structure Format

The server accepts the following format text file for the DB structure:

<TABLE>


NAME table_name

<FIELD>


NAME field_name


TYPE field_type


SEARCHABLE Y/N

</FIELD>

. 

.

</TABLE>

	TYPE Allowed
	Description

	TEXT
	String format (500 characters allowed)

	GRAPHIC
	Image in JPEG or GIF format

	INT
	32 bit Integer Number

	FLOAT
	32 bit floating-point number

	BOOLEAN
	Y or N value. Y stands for true and N – for false


Display a Detailed Progress Bar

Display the progress of transactions, how much percentage is done of the transaction.

Our Version:
Display Connection Status

The connection status between the Clients and the Server should be shown at all time. This must be done in a clear manner and in a graphical way, for example, when the Client loses the connection, the label indicating status connected changes to disconnected.

Display Acknowledgements

Acknowledgements should be displayed for all transactions. This should be done by a brief text on a progress bar; unless an error occurs in the transaction then a pop up message should be displayed reporting so.

Action Result Definition
The server accepts the following format text file for the Action Result list:

<actions>

el action_result_name

el action_result_name

</actions>

Valid Action Result type has to be in the format of a text string.

Configuration of the Number of Query Results Stored

Users should be able to configure how many Query Results the application keeps for further viewing.

Configure Updates of Objects in GIS.

It should be configurable, for the users, how often the location is updated of the displayed objects on the GIS.

4.7 M-Patrol Design 
The system consists of a client application, a server and a DB server. That is three-tier architecture. The communication between the system and the database server will be run at the server side. Communication between the server and the clients is done using Java streams. A database driver JDBC handles communication between the server and the database.

The Central Client, the Server and the DB Server will be installed in the same LAN. The Mobile Client will access the server remotely using the GPRS wireless technology.
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The diagram above shows the system architecture of the Car Tracking System.
4.8 Interfaces 
This section defines the interfaces that must be supported by the application. It should be noted that some interface are better explained using a use-case scenario. The interfaces are listed below.
4.8.1 User Interfaces and Use-case
· Central Operator Message GUI

The user interface displaying all sent and received messages between Central Operator and Mobile Clients during the last login session.

· Central Operator Query Result GUI

The user interface displays Result objects.

· Central Operator Search GUI

The user interface represents the querying part of the main window of the Central Operator application

· Central Client Online Users GUI

The user interface showing the on line users of the system, has to display the user name log ginned and the time when he/she log ginned.

· Central Operator Main GUI

The user interface represents the main window of the Central Operator and is the parent window for CMessage GUI, CQuery Result GUI, CSearch GUI, COnline Users GUI. This class names can be seen on the cood
· Mobile Client Keyboard GUI

The user interface representing limited keyboard for Mobile Client has to be designed similar to keyboards found on mobile phones.

· Mobile Client Message GUI

The user interface displaying all sent and received messages between Central Operator and Mobile Clients during the last login session.

· Mobile Client Search GUI

The user interface represents the querying part of the main window of the Mobile Client application.

· Mobile Client Query Result GUI

The user interface displays result objects. It should be possible to view the query result in full screen.

· Mobile Client Main GUI

The user interface represents the main window of the Mobile Client and is the parent window for the MessageGUI, QuerryResultGUI, SearchGUI.  It has to have main controls for the whole Mobile Client application such as exit the program, shut down the computer, start GIS application. 

4.8.2 Hardware Interfaces

· GPS device

· GPRS enabled device

· Touch screen: graphical keyboard has to be designed, should be easy and comfortable in use, as users may be wearing gloves while operating the application.

· Mouse

4.8.3 Software Interfaces

The system has to interact with a GIS system.

4.8.4 Communications Interfaces

· The server application and the DB server will be directly connected via a LAN and will communicate using JDBC drivers and SQL.

· The server application and clients will be directly connected via a GPRS/VPN.

4.9 Licensing Requirements

None at this stage.

4.10 Legal, Copyright, and Other Notices

None at this stage.
Schedule
	Phase & Key Milestones (MS)
	Summary Activity

	Phase 1
	Elaboration & Preparation

	MS1
	First meeting with the company

	MS2
	Establishment

	MS3
	Task analysis

	Phase 2
	Deployment

	MS4
	Task completion

	MS5
	ActiveX component integration to the java project prototype

	MS6
	System Testing

	Phase 3
	Project Closure

	MS7
	Evaluation of work done


1 Phase 1 Plan
1.1 Duration
18 Aug 2003 – 11 Sept 2003
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1 1d 18/08/2003 18/08/2003 First meeting

2 1d 20/08/2003 20/08/2003 Second meeting

3 3d 27/08/2003 25/08/2003 Pre-Charter

4 1w 4d 05/09/2003 26/08/2003 Charter

5 2w 15/09/2003 02/09/2003

Planning phase begins here /

analysis and design.


1.2 Deliverable Documents

· Project Initiation Document
· Change Management Plan

· Risk Management Plan

· Quality Assurance Plan

· Requirements specification

· Schedule

1.3 Milestones
	Milestone: MS1 – First Meeting with the company Date: 22 Aug 2003

	Description:

A brief introduction to the company and our project manager. 

At this stage, we got options of project topics.  We made a decision on what project topic to work on.

	Deliverables:

Project introduction.

	Evaluation criteria:

Complete understanding of company values, goals and general understanding of the project.


	Milestone: MS2 – Establishment  Date: 5 Sep 2003

	Description:

At this stage the project should have finished its initial stage. During the stage, the following should be defined: problem definition, the goals we would like to achieve, scope of the project, risk and how to avoid them, quality standards and change management control.

	Deliverables:

· Project Statement 

· Change Management Plan

· Risk Management Plan

· Quality Assurance Plan.

· Requirement Specification Document



	Evaluation criteria:

The scope of the project, its flow, and the standards are defined.


	Milestone: MS3 – Task analysis Date: 11 Sep 2003

	Description:

At this stage, important milestones of the project are defined. 

System analysis is made. System bugs defined.  Detailed plan is made.

	Deliverables:

Phase plan 

Schedule

	Evaluation criteria:

A better view of what to do is known.


2 Phase 2 Plan

2.1 Duration

5 Sep 2003 – 17 Oct 2003
Overview
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2.2 Deliverable Documents

· Execution document

· System Test document

2.3 Deliverable Releases

· A system with all the functionalities

· A prototype

2.4 Milestones
	Milestone: MS4 – Task completion Date: 26 Sep 2003

	Description:

The functions desired are added to the Car Tracking System m-patrol.

	Deliverables:

The source code of the Car Tracking System m-patrol including its Java comments.

	Evaluation criteria:

A functioning system as was defined in requirements set.


	Milestone: MS5 – ActiveX component integration to the java project prototype

Date: 10 Oct 2003

	Description:

The possibilities of integrating ActiveX control to the project are explored. The prototype if possible is developed and the developers’ suggestions are proposed.

	Deliverables:

Prototype.

	Evaluation criteria:

The proved solution to the problem is found.


	Milestone: MS6 – System Testing Date: 17 Oct 2003

	Description:

All tests are prepared and run.

	Deliverables:

System Test document.

	Evaluation criteria:

The all aspects of the system are carefully tested and approved by project manager.


3 Phase 3 Plan
3.1 Duration

17 Oct 2003 – 11 Nov 2003
3.2 Deliverable Documents

· The conclusions on the project

Overview
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3.3 Milestones

	Milestone: MS6 – Evaluation of work done Date: 7 Nov 2003

	Description:

Analysis of lessons learnt, description of our impressions about the project in general

	Deliverables:

Overall project conclusions

	Evaluation criteria:

Software is delivered to the customer, the report is finished.


EXECUTION
In this phase of the project lifecycle, we would be implementing all the tasks gotten from the above two phases. To make it easier to understand, we would list out tasks given to us to implement by our project leader and series of steps taken to implement these functions.
The first list of tasks given to us to add on the system includes.

	No.
	Module
	Task
	Description

	1
	MC
	Letters in mobile client
	Mobile client should be able to type letters with touch-screen keyboard. Keyboard may be similar to a mobile-phone keyboard(for example, 1,A,B,C ca be on the same button)

	2
	MC
	Configuration of action lists
	System administrator should be able to add a list of actions for a database without recompiling. Perhaps the action list can be given in the DB structure file.



	3
	MC
	Integration of GIS component
	The map should be in the same window for mobile client. The user should be able to move left/right/top/bottom, zoom in, and zoom out. Also he should be able to view positions of received objects (by coordinate or by address).

	4
	MC
	Connectivity status
	Mobile Client should show “Connected/Disconnected” status

	5
	MC
	Sending actions
	1. When action is sent in mobile client, show a message.

2. Make action text letters bigger.

	6
	MC
	Colour management
	Design and implementation of colour change mechanism for mobile client

	7
	MC
	Shut down option
	Shutdown option should be available from the mobile client program

	8
	CC
	Stability of central operator software
	Central operator program should continue working after server restarts

	9
	CC
	Management of users
	Central operator should see user’s login time and its status (connected/disconnected)


1.1 Processes involved in execution

1.1.1 Letters in mobile client

We did not do a lot thing on GUI design for the Mobile Client’s keyboard, rather we just looked on our mobile phones and copied the idea of keypad settings and how it functions, then we tried to program the Mobile Client keyboard the same way.

In spite of easiness designing GUI for the Mobile Client’s keyboard, to make it work in proper way is much more difficult. Probably, that is the most difficult task; it requires developing some algorithm because the solution is not so obvious, straightforward and easy.

Considerations:

Clicking one particular button, say “2abc”, the user has to see changing letters from 2 to c and then the process has to repeat. Say the user typed letter ‘a’; this event’s possible flow can be either the user wants to type the letter from another set of letters or he wants to type the letter from the same set. The interesting situation is when the user wants to type the letter from the same set: how is it possible to identify that the user stopped choosing the letter, to display that particular letter, and then to start choosing a new letter from the same set but at the next text area position? 

Some interesting moments of implementation:

· We define the source of performed action. If this source is JButton, that satisfies us. In the algorithm two objects of buttons exist: the current one and the previous button, which fired the event before the current. Distinguishing previous and current buttons gives us a possibility to define if the user presses the same button.

· We define integer variable count, which value at the start equals 0. If the user presses the same button the value of count increases by 1 each time till we not reach the end of string that is in “2abc” – the letter ‘c’. So, if we passed the whole set of letters, the value of count again equals to 0. This count variable we need for identifying the particular letter in the set to type. Also if the user presses the button, which is not the same as the previous one, the count is set to 0, that is we are in the beginning of the letters’ set.

· Consider the situation when the user wishes to type the letter say ‘a’ from the set “2abc” and wants to type the new letter at the new position but from the same set. The problem is how do we stop the cycle of choosing the letter from one particular set? To solve this problem we use the java.util.Timer facilities and more: we define a variable check which value at the start equals 0. Each time the button fires the event the check value increases by 1 and the timer schedules new task, passing the check value. This check value is saved in the task object. Also we define the time after which we want this task to run. And if during this time we set, the check value does not change (we compare the local check value to the global one) we know that the user wants to stop choosing the letter and wants to start from the new position the process of choosing the letter from the same set.

· There are some more specific details of implementation but they are not as important as the previous ones.

	public void actionPerformed( ActionEvent e){

    Object obj = e.getSource();

    if (obj instanceof JButton){


   String str = ((JButton)obj).getText();


   if(txtFld == null)

          return;

       if (str.compareTo("1") == 0) str = "1 .,:;!?";

       if (count == (str.length())) {count = 0;}

       if (previous.equals(obj) == true && secondtime == true  && !str.equalsIgnoreCase("C")){

           txtFld.setText(txtFld.getText().substring(0,txtFld.getText().length()-1)+ str.substring(count,count+1));

           count++;

           check++;

           timer = new java.util.Timer();

           timer.schedule(new RemindTask(check, timer), 700);


   }


   if (previous.equals(obj) == false || secondtime == false || count == 0){


       count = 0;


       check = 0;


       secondtime = true;


       previous = obj;

           if(str.equalsIgnoreCase("C"))

          
  txtFld.setText(txtFld.getText().substring(0,txtFld.getText().length()-1));

           else{



      txtFld.setText(txtFld.getText()+str.substring(count,count+1));



              count++;

              check++;

              timer2 = new java.util.Timer();

              timer2.schedule(new RemindTask(check, timer2), 700);

          }



}


}

  }

class RemindTask extends java.util.TimerTask {




private int str;




private JTextComponent txtField;




java.util.Timer prTimer;




public RemindTask(int str, java.util.Timer timer) {




  this.str = str;




  this.prTimer = timer;




}



    public void run() {




  if(check == str){





  secondtime = false;





 count = 0;



      }



      prTimer.cancel(); //Terminate the timer thread





    }



}




1.1.2. Configuration of action list
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	Description

	The System administrator defines/changes the file where the actions are listed. When the server starts/restarts it reads the listed actions to the object actions; the object is sent and displayed at the Mobile Client. 

	Basic flow

	· The .txt file is defined or changed

· The Server starts or restarts

· The server sends the Object to the Mobile Client

· The Mobile Client receives the object

· The Mobile Client updates its GUI

· End of the use-case

	Alternative Flows

	The file containing list of actions cannot be found, cannot be opened, is empty:

· An error message at the Server is displayed

· The list of actions at Mobile Client is empty

	Pre – Conditions

	The Mobile Client has received the Object actions

	Post – Conditions

	The Object actions is displayed

	Special Requirements

	The text file containing list of actions exists and is properly defined

	Frequency

	As usually as server starts/restarts

	Primary Actor

	Server

	Secondary Actor

	Mobile Client

	Secondary Use-Cases

	None


1.1.3. Integration of GIS component

This task is defined by the company as the most important one. It is not obvious if this task can be completed. Our purpose is to make theoretical analysis, if succeeded to make the prototype and finally to define the conclusion.

The task

One of the requirements set by User Company is that the Car Tracking System should run on a single window, which means that the GIS system should fully be integrated in the Car Tracking System. 

The Akis GIS system development team has developed an ActiveX component for the GIS system, mainly designed for Internet applications. This component should be used by our system in order to integrate the GIS. But Java developed by Sun does not support ActiveX components, which are Microsoft controls.

So, our task here is to find the solution of integration ActiveX controls to the java-based project. Due to the time constraints, our task is not to integrate and program the whole solution but only to try doing that and give our considerations to the company for future development.

Inroduction

Akis GIS is presented by two parts: AkisMap ActiveX control and AkisAX dynamic link library (dll).

AkisAX dll provides the developer with the set of objects (Map, Layer, Point, Line and other). Using these objects it is possible to develop different type GIS applications. AkisAX forms the map display and allows using different GIS functions such as:

· Map manipulation operations

· The displayed layers’ selection

· The textual information about chosen object

· Object search in the map

· Distance measurement

· And much more

The AkisAX object schema follows:
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AkisMap ActiveX control is not as rich in functionality as AkisAX dll but still allows the developers to form map display and to implement the following:

· Map manipulation operations

· To get reference to map object interface

First attempt

To find out the possibility of ActiveX control integration to the java project we just typed in a text field of a search web site “Java and ActiveX”. The all search results were about Visual J++ 6.0 development tool.

Visual J++ is an extremely powerful development tool that can be used for a wide variety of undertakings. Java applets and applications can be created using this product, making it a valuable resource for the programmer who decides to program using the Windows platform. In addition to these capabilities, Visual J++ is the first tool to allow Java and the component object model (COM) to be combined in the application-development process. The Windows Virtual Machine for Java allows Java classes to be treated as COM objects. Visual J++ will also allow the reverse process to take place. In other words, COM objects can be used side by side with Java objects to produce the most powerful (and flexible) application possible. As COM objects that act as plug-and-play programming tools are the ActiveX controls Visual J++ seems to fit our needs. 

So, to discuss Visual J++ tool is probably interesting and useful thing but much better is to try it if it really is as powerful as it is described.

To import and use the third-party ActiveX control in the Visual J++ project is rather easy. To check if we are able to use Akis control using Visual J++ facilities we followed the steps described in MSDN library and created the experimental throw-away prototype. In prototype creation we used vertical approach: we did not implement the functions in detail as required in the final system; thus, they could be used for evaluation of tool we are using.

The work done:

· Visual J++ project is created

· The simple form is created

· The import of Akis control succeeded

· The 4 functions implemented successfully:

· Selection

· Zoom In

· Zoom Out

· Move the map

The prototype result follows:
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The purpose of the second prototype iteration was to upgrade the existing m-patrol project to Visual J++ environment. During this phase we faced/discovered two problems which made us to refuse the idea of using Visual J++ 6.0 facilities for Akis control integration to our project.

Problems

1. Visual J++ 6 does not support Java 2, consequently it is impossible to use Swing components. M-Patrol system GUI was designed using Swing. So, to upgrade the existing system to Visual J++ all GUI supporting code should be recoded. We noted that as possibility but not as final solution.

2. Starting January the 2nd 2004 Microsoft will no longer be authorized by Sun to have the ability to support the Microsoft VM. As a result, Microsoft will stop including the Microsoft VM in new releases of Windows and other products and will stop distributing Microsoft Visual J++ as well. Microsoft recommends the developers 

· to use Visual J# .NET to migrate Java code to .NET.

· replace the functionality currently provided by java code with other technologies such as HTML, Jscript, ActiveX controls, ASP.NET, Macromedia Shockwave or Flash.

· replace the Microsoft VM with a Java Virtual Machine from another company.
Conclusion: we conclude that using Visual J++ 6.0 facilities to solve the defined task is not the solution. But if no other solution will be found it is necessary to explore the possibility of project upgrade to Visual J# .NET despite the fact that probably the system GUI still would have been reprogrammed.
Second attempt
For a long time, there were no alternative to using Visual J++ or Visual J# .NET found. 

That means that predicted risk defined in risk management plan materialised. This risk is about “Unfamiliar technology (no previous work experience)”. So now we have use contingency actions previously identified: “ask for help experts”.

We decided to write several letters: one for the person who developed Akis and one to the forum of “experts exchange”. Viktoras Pavilonis, the developer of Akis, replied he is not able to help us with giving ideas on integration of ActiveX control to the java project. But the experts of www.experts-exchange.com web site helped us. The advice was to use Eclipse IDE. So, next what we are going to describe is how to use Eclipse IDE, if it satisfied our needs and other.

“The Eclipse Platform is an IDE for anything, and for nothing in particular.” The Eclipse Platform is designed and built to meet the following requirements: 

· Support the construction of a variety of tools for application development. 

· Support an unrestricted set of tool providers, including independent software vendors. 

·  Support tools to manipulate arbitrary content types (e.g., HTML, Java, C, JSP, EJB, XML, and GIF). 

· Facilitate seamless integration of tools within and across different content types and tool providers. 

· Support both GUI and non-GUI-based application development environments. 

· Run on a wide range of operating systems, including Windows® and LinuxTM. 

· Capitalize on the popularity of the Java programming language for writing tools. 

The Eclipse Platform's principal role is to provide tool providers with mechanisms to use, and rules to follow, that lead to seamlessly-integrated tools. These mechanisms are exposed via well-defined API interfaces, classes, and methods.

Again, we will not go into the details of programming. Instead, we will generally describe the things we did. Using Eclipse environment facilities we succeeded to use AkisMap ActiveX control. In other words, we developed the same prototype as in the first attempt but now using Eclipse. 

The second step was to upgrade the existing java project to Eclipse environment. So here we did not face any problem.

The third step was to upgrade our developed horizontal throw-away prototype to a vertical one: the system functions implemented should be offered in their intended final form. Developing the horizontal prototype we did not develop the functionality for viewing the positions of received objects (by coordinate or by address). It is obvious that for implementing this functionality it is not enough to use AkisMap ActiveX control as its functionality is limited. Here we need the objects of AkisAX dll. 

To conclude, we failed to download the dynamic link library to the m-patrol project in Eclipse environment. That is why we were forced to stop the experiments with Eclipse IDE.
The answer to the company
We failed to integrate Microsoft ActiveX Akis component to the existing m-patrol project developed in java. We conclude that Akis cannot be fully integrated to the project and consequently cannot be used in the same GUI window as the application itself. To satisfy customer requirements the stand alone GIS application should be developed. This program has to be able to be loaded from the m-patrol application. The parameters necessary for displaying required information on map could be passed using flat file facilities. 
1.1.4. Connectivity status
The mobile client GUI has to reflect the mobile client status - that is if the mobile client is connected to the server or not. In other words, if the server becomes down the mobile client should know about that – “a change to one object requires the change of the other”. This conclusion makes us to remember about Observer/Observable pattern. We chose the Mobile Client Thread class to have an Observable object because it is that class which represents the thread run by mobile client. As Observer, we chose the MainGUI class, which is GUI of Mobile Client.
	public class MainGUI extends JWindow implements Observer,ActionListener {{{// implements observable because it has //update ().

.



.

   public void update(Observable o, Object counter) {  

     if (connected) {

        statusLb.setText("disconnected");

        connected = false;

     }

  else {                                            statusLb.setText(MessageTranslator.getString("MCStatusLabel"));

       connected = true;

     }

    }

       .

       .

}




As in Java there is no multiple inheritance and the MobileClientThread class was already a “child” of Thread the decision was to use composition. That is why we defined the class 

	class MyObservable extends Observable {

  public void clearChanged() {

    super.clearChanged();

  }

  public void setChanged() {

    super.setChanged();

  }}




and made the Mobile Client thread to have the instance of this class.

In brief how the pattern is working in the case we describe:

The observer which is GUI of mobile client is added to the observable MyObservable in the Mobile Client class where the object mainGUI is created. If the server becomes down in Mobile Client thread the java.net.SocketException is thrown. When we catch this exception, we know that we are already disconnected from the server, and consequently we notify all the observers, in our case mainGUI. In class mainGUI Boolean variable connected is set to false. The label showing connectivity status shows “Disconnected”.

When the server restarts, the Mobile Client thread knows about this and once again notifies its observers. As the Boolean variable connected was earlier set to false, the label showing connectivity status will show “Connected”. The variable connected is set back to true.

1.1.5. Sending actions

Make action test text letters bigger

This task reflects general GUI size management. For correct display the sizes of main windows, GUI components, and fonts have to be relative to the size of the display.

6. Colour management
To implement a background and foreground colour change mechanism was found to be very necessary in a real life situation. This is due to unpredictable weather / climate change. To solve this problem, we started by introducing a button called “change colour”. When this button is clicked, it changes the background and foreground colours. The reason why we introduced the button for changing the colours rather than some drop-down list, pop-up menu is the requirement for the GUI to be as simple as possible. Initially we have made a variation of 10 colours hard coded to the program.  However, we were requested for 50 different variations of colours, so the users could choose the types of colours deemed best to them. To tackle this problem, we decided to write this 50-colour variation still as a part of the class MainGUI, after this, we agreed that this colour variation would be better to store in a separate file (for example, colour.txt); when the program starts to read them to the data structure say vector and then to use them as previously when the colours where hard coded to the program.

	Description

	The Mobile Client presses the button to change the colour of the GUI.

	Basic flow

	Mobile User presses the button

The main GUI changes its background colour and foreground colour

The main GUI has components which are themselves the containers having their own components -> change the background and foreground colours for inner components

The use case ends

	Alternative Flows

	None

	Pre – Conditions

	None

	Post – Conditions

	The background and foreground colours of the Mobile Client’s GUI is changed

	Special Requirements

	None

	Frequency

	Depends on Mobile Client wish

	Primary Actor

	Mobile User

	Secondary Actor

	Mobile Client

	 Secondary Use-Cases

	None


1.1.7. Shutdown option
Shutdown option is the costumer wish to have additional comfortable feature, which allows to shutdown the computer directly from the program.

Java programming language cannot be used to access system resources. One solution was to use the Java Native Interface, which allows Java code that runs within Java Virtual Machine to operate with applications and libraries in other languages such as C++. As C++ programming language allows to make system calls this solution is appropriate to fulfil the task. But we the developers found the easier solution. 

The shutdown program written in Visual Basic was found. This program before shutting down the computer closes all opened programs, releases system resources and only then shuts down the computer. The disadvantage of the program was not user-friendly interface:
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Using Microsoft Visual Studio facilities we changed the GUI of the shutdown program to 
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So from now if the Mobile Client wishes to shutdown the computer he has to press the appropriate button and the shutdown program will be executed: 

	if(e.getSource() == shutdownBt){// gets the source

   Runtime rt = Runtime.getRuntime();

   if(prc!=null){

     try{

        prc.destroy();

     }catch(Exception ex){ ex.printStackTrace();}

   }// the above statement destroys a running process //before allowing the closure of the system

   try{

    prc =rt.exec("\"shutdown\\ShutdownSystem.exe\""); //ShutdownSystem.exe is written in Visual Basic

// if there is no process running, it executes the //runtime system which shuts down the entire system

   }catch(Exception ex){ex.printStackTrace();

}




The disadvantage of this solution is the limitation to Windows platform: the shutdown program written in Visual Basic is .exe file, which can be run only from Windows.

1.1.8. Stability of central operator software

Central operator program should continue working after server restarts.

The situation we got: 

· When the server restarts, the whole system breaks down and obviously stops working correctly.  

The situation desired:

	Description

	The server restarts.

	Basic flow

	Mobile/Central client reconnects, that is continues working:

· The Mobile/Central client thread running is the same
· The Mobile/Central clients’ GUI continues to display all the information properly
· The changes made during the period of time when the server was down reflect on Central/Mobile client flow
The end of use-case


Conclusion:

Implementing this task required most of our time: the situation when the mobile/central clients have to continue working after the server restarts was not considered by the previous developers. So, serious changes were made to the system, a lot of important lines of code were added to the program. To sum up, implementing this task more routine work was done rather than inventing some new algorithms, solving unsolved problems and alike. That is why we will not describe the steps of implementation.

1.1.9. Management of users

Central operator should see user’s login time

To display the necessary information about the Mobile Client the Central Operator uses the object User. The additional field “login time” is included to the class User. When the Mobile Client starts his job apart all the other information (user name and alike) the current time is got and saved in the object User. 

Connectivity status

To show the connection status, the same principle is followed as with displaying connectivity status in Mobile Client.    

1.2 Second List of Tasks
The second list of tasks to be completed was given to us by the project manager Giedrius Slivinskas. These new tasks were not considered in the beginning of the project. That means that at this point we have to execute the change management control process narrated during the planning phase. We will follow the general process defined in the change management plan.

As the changes to the requirements were made by the manager we skip first four steps and go to the last (fifth) step: we have to make the corrections to the existing schedule. 

We decide that corrections should be made in the phase “Deployment”. The changes you can see in the following table:

	Phase & Key Milestones (MS)
	Summary Activity

	Phase 2
	Deployment

	MS4
	Task completion

	MS5
	ActiveX component integration to the java project prototype

	MS6
	New tasks completion

	MS7
	System Testing

	Phase 3
	Project Closure

	MS8
	Evaluation of work done


	Milestone: MS6 – New tasks completion Date: 17 Oct 2003

	Description:

The functions desired are added to the Car Tracking System m-patrol.

	Deliverables:

The source code of the Car Tracking System m-patrol including its Java comments.

	Evaluation criteria:

A functioning system, which satisfies quality criteria.


	Milestone: MS6 – System Testing Date: 24 Oct 2003

	Description:

All tests are prepared and run.

	Deliverables:

System Test document.

	Evaluation criteria:

The all aspects of the system are carefully tested and approved by project manager.


Phase 3 Plan
The duration of phase Nr 3 is reduced accordingly to previous changes in the schedule:
Duration

27 Oct 2003 – 11 Nov 2003
Minimizing the amount of GPRS data

Goal: to minimize the amount of data transferred between the server and the mobile client.

Desired output: Software improvements.
To achieve the desired goal we suggested to configure the frequency of GPS-coordinates sending to prevent network overloading. The situation we got: the Mobile Client sends his positions to the Central Operator each 2 seconds. We decided that this frequency can be decreased as for the Central Operator is rather enough to update the positions of the mobile clients on the map say each 30 seconds. This conclusion was made considering the real life situation: the cars are driving – how quickly can they change their position? Our suggestion, as we told above, is 30 seconds. But probably the system tests, which will be made by the customers, will show another result, maybe.

When the mobile client is connected to the server using GPRS connection, the communication speed drastically reduces. Particularly the network becomes overloaded if we include an image object to the information sent. Here our suggestion would be to send the images over the network only if it is necessary. In other words, when the client receives textual information he can decide if he needs the graphical information included or not. If yes, the image object will be sent to him. Due to time constraints we did not implement this feature.
SYSTEM TESTING
Because of time constraints we are not going to document each system test we made, basically most of the tests were done on the fly – implementing the particular function. Here we decided to describe the tests, which are more general and are about more or less the whole system correct work.

1. Test Nr.1

	Test type
	To test Mobile Client GUI on different display resolution

	Technique
	· Execute Mobile Client application several times each time changing the display resolution

· Test Mobile Client GUI using an external person to test

	Intended result
	The Mobile Client GUI has been successfully verified


Test result

This test failed. Running the Mobile Client application changing the display resolution showed that the Mobile Client GUI works properly only if display resolution is set to 1024x768 pixels. Despite the fact that the GUI was developed to be flexible - all sizes of GUI components were set relatively to the display size – the goal was not achieved. It appeared that any way we have to consider each possible display resolution variant. 

As mobile client application is going to be run on 640x480 display resolution we using our extra time made the corrections to the code. The result: Mobile Client GUI is shown properly on 1024x768 and 640x480 display resolution.

For future development: all possible variants should be analysed and correction to the code have to be made.

2. Test Nr.2

	Test type
	To test stability of central operator software

	Technique
	Follow the steps defined below

	Intended result
	The Mobile Client application and Central Operator application have been successfully verified


	
	Steps to complete the test
	Intended result

	1.
	Shut down the server


	The list of mobile users in central operator GUI disappears

The label showing connectivity status at clients’ GUI shows “disconnected” 

	2.
	One of the mobile users disconnects
	None

	3.
	One new mobile user connects
	None

	4.
	One new mobile user connects but with the same user name as one of already being connected mobile user’s name
	None

	5.
	The file with the list of actions is changed
	None

	6.
	The server restarts
	The central operator reconnects

The mobile users that were connected to the server before it restarted reconnect

A new mobile user whose user name differs from the others connects to the server

A new mobile user whose user name is the same as one of already being connected mobile users’ name fails to connect with the message that the user name is already in use.

The mobile users’ GUI reflects the changes in a file of actions list

The list of mobile users in central operator’s GUI should show correct information:  correct mobile users’ names who are connected to the server and their correct login time


Test Result

This test completed successfully.

3. Test Nr.3

	Test type
	Verify the system works correctly in real life configuration

	Technique
	Test all implemented functions in real life configuration

	Intended result
	The same results as in development configuration


Test Result

The test was not run.

4. Test Nr.4

	Test type
	The system is tested by external person but in the development environment

	Technique
	Test the system

	Intended result
	The system is working properly/bugs are found


Test Result

Giedrius Slivinskas, our project sponsor, was the external person who tested the system. See the following test he ran:

	Test type
	The GUIs of the system should be flexible and change automatically depending on the Database structure

	Test objective
	Verify the following:

The GUI represent correctly the information contained in the DB Structure

All navigation and window behaviours are correct

	Technique
	Use different DB structure and check that the system responds with a correct GUI

	Intended result
	Each window has been successfully verified


This test failed if the database structure contained a long text field, which required to be displayed in 2 lines or more. We used our extra time and made the corrections to the code. The following testing succeeded.
Overall Project Conclusions

1. Evaluation

This section is to be considered a tool for future projects. In the following we gather our experiences and evaluate them with the aim of providing useful information for ourselves and others in coming projects. We will evaluate the product, process, method, tools and events of the project. Our basis is our experiences, deliverables and the minutes.
1.1 The Products
Usefulness of product in the user organisation
We concluded the project with a product that in our project managers words, the functions introduced have been very impressive and if implementation has been completed, would replace the present radio systems. 
Had it not been for time constraints, we would definitely have loved to complete the implementation and see the program been used in the market.

Technical evaluation

We successfully implemented most of the functions assigned to us. 
Report

We are aware that the report could be difficult to read. We could have left out more considerations than we already did and instead spend most time on programming like Blue Bridge would have wanted, but as this is a school project emphasises are also needed to be giving in the report also.

It could also be strange to the reader giving that a mixture of methodologies have been used in this report, since as explained above, Blue Bridge and the previous developers “the jacks” used the RUP methodology in the project. Our decision to use this form is based strictly on discussion, brainstorming and lots of reading on used methodologies and how they play parts in our project. 
1.2 The Process

Teamwork in Project Group- Suggestion for Improvement

August:-

The group was formed summer of 2003. Not long after we started contacts with Vilnius university coordinators and arrangement for travelling begun on the way. At that early point we were a group of three strong dedicated students, but later on due to circumstances beyond our control one of the members had to drop out from the trip. We were left with the two of us and since we have not worked in a project together in class, we were a little bit sceptical about how the project will go.
During the first week of the project, the scepticism disappeared as we clicked together and established first a strong relationship among us which is the basis of our success in the project. We must also add that there was “summer hangover” at the early stage but we managed to shake it out quickly in time for the project. Once started it was full speed till September.
September:-
During this month, a lot was happening both in regards to working with new tools, coding, documents and meetings so we were fully occupied and being so occupied and being so occupied, meant that opportunity for setbacks was also great. It must be said that although we had our moments of frustration, as a team, there was always a spirit present and an atmosphere of love and dedication keeping us together and helping us to move forward dealing with adversities as they come.
Outside the project, we also had our time of meeting people and going out during this month but it must be said that it never took our attention and focus away.

October:-

At this time, we were functioning optimally so as to complete the project before the deadline.
We also had some few incidents which tried to slow us a little down but we picked up the pace even more.

We both had our birthday celebrations since we were born in the same month. 

By November we rounded up the project and handed in.
How the Actual Compared With the Planned

The plans were mainly beneficial to us mainly because the project manager from beginning showed more interest on the coding and the development of the software rather than the report or other process involved in the project. Having said this, a plan was needed to regulate the project progress and the plan was constantly reviewed and changed if necessary.
The result of this was that every detail plan, although updated regularly, was completed on time, with the desired deliverables. It proved very useful to break the overall plans into sub plans for each month, although this is not noted in the report.
Suggestion

Discuss project progress according to the plan regularly to increase the team awareness of the state of the project.
Work Environment
We were happy and lucky to have a meeting room assigned to us in BlueBridge, were we could meet and work. Generally the environment was very nice, no noise around which help us concentrate more, the workers of Blue Bridge were all very friendly and welcoming.  We consider our good fortune as a very influential factor on the final result.
Contracts

As explained earlier, we had no official contracts between us and Blue Bridge. Although there was no official contract, we had an unofficial contract between us and our project manager. As far as the unofficial contract goes, we had a duty to complete tasks given to us and the manger has an obligation to guide us through the project conclusion. It must be mentioned here that we were also fortunate that we have worked with Giedrius Slivinskas as a project manager.
Cooperation with BlueBridge

The cooperation has been excellent. Correspondence from us to BlueBridge received quick replies. Meetings were very productive to both parts and there were never difficulties in arranging them. Giedrius is an excellent partner. He is as engaged and motivated by the project as the project team; he provided lots of feedbacks and advises.

Cooperation with Other Interests.

Advisor:
Our project advisor (Michael Claudius) has been a pleasure to work with. His gift of overview was often quite helpful when we needed some “fine tuning” we were very happy about the fact that he was open to our ideas of combining methodologies especially when we know what an advocate of OOAD he is. In fact it seems particularly interested and motivated in our project since we were the only group that travelled to work and gain a foreign experience.
Suggestions 

Plan at minimum 4hrs for a review meeting where each group has 2hrs for a review of about 40-50 documents pages. Allow at least 4hrs of reading the material.

1.3 The Methods

Testing 

Prior to this project, we have a very little if any “real” experience with testing. As far as we knew, testing was something you did when you were done with code (if you have time). This project was a definite adjustment of mindset to try to think about writing tests before code.
What we later found out was writing test before codes provided several advantages

· Made us think about the code before we began

· Ensured that we actually applied tests in our project

Pair Programming

This aspect, we must admit was imported from XP methodology. It proved very helpful during the project. One of the group members was a little rusty with java programming and this aspect helped put them up till date. It is also noted that it could be irritating at times to constantly have another person looking over your shoulder commenting on what you are doing, so some times assignments were shared amongst members.
However, we noticed while working in BlueBridge that it is not widely practised in the real world due to the fact that it is probably difficult to convince an employer that it actually pays off to pay 2 people to sit in front of one computer.
Overview of the Weakness in Mixed Methodology.

We have come in conclusion that mixing of methodologies however is not a methodology as a whole. This is due to the reason that there is no set way of going about it like any other methodology.  The users sets there own rules and sometimes may be very difficult to handle if care is not taken and users have are working in an unprecedented condition. However, these approaches to writing projects have some negative effects. Providing alternatives to already established methodologies would mean the death of the methodologies like RUP, XP etc.
1.4 Personal Evaluation

Marija

For me, this is the first work experience. And when the project is almost finished I can conclude: I am really satisfied. If in the beginning we were just scared: we had to start with already existing system, we had to understand someone’s code and more, what is the most difficult, to improve that system. There were moments when I was starting to think that we are not able to manage the all things. But now everything is passed, the company is satisfied with the results got, the only thing left to make good exam presentation and to pass the exam.

Also it is very important to say that work results depend on the work atmosphere, on the people who you are working with: I believe that our cooperation with Stanley was great, we understood each other, helped each other, and became friends.
Stanley

The Car Tracking system is a fantastically positive experience for me. It provided the best opportunity to experiment, evaluate, select, make mistakes and learn amazing amount of things. This vastly expanded my capabilities with theories, methods and tools. 
My group mate was the best person to work with. It seems she has the capability to being quite a good programmer, working very hard and has a good control of the project. Although she could have anxiety sometimes, she manages to take a stick of her favourite cigarette and cools off after a cigarette break.

We all contributed actively to the discussion, decision, problem solving, implementing the code, documentation work and last but not the least, the joking and having fun. Don’t get the wrong impression, the light-hearted moments undoubtedly contributed to the project success.

We reached our goal of improving the prototype to the user’s satisfaction. We experimented with new tools and methods, we put our self to test and we passed.

I must also not forget to mention the workers of BlueBridge, who made our time their very memorable. The parties and outgoing periods organised by the company will always remain memorable to us. More especially the smiling faces of Jurate and Milda at the reception desk every morning brightened my mood.

2. Conclusion

During this project, we wanted to see, feel and know what life was like in the other side of the fence. We wanted to try new things we haven’t learnt from school, we wanted to push ourselves.

Our projects from previous semester, although abundant with learning, lacked the feeling of working in a real life situation, lacked what producing a user accepted code entails. It was time to be bold, time to look at things from another perspective.

In the beginning, we were unsure of what to expect or how to bring our experiences from school to a real life situation, how to mix methodologies and what would turn out. In retrospect, we were quite happy with our choices and result although it wasn’t always so easy we must confess.
Problem Description Answers
1. How do we know if what we have done works? What means are there for testing software underdevelopment and evaluating the result?

We have learned about the value of testing before coding. First of all, it ensures that you do testing; it helps you think about the code before it is written. Since we were basically integrating our code to an existing code and the code is coming from multiple developers, we considered automated unit testing a necessary step. To be completely sure that the integrated code has been successful, the tests run must be passed.

Another thing that we learned, however, is that tests only produce results of what actually was tested. We relied heavily on the quick tests we had after solving each question assigned to us. However, successfully run tests only tell that what we have tested for will run, not that all functionality of the said test will run.

Finally, we will point out that automated testing saves lots of time in the long run. The difficulty is realizing this in the short term when it seems very time consuming and requires a change of mindset and working practise.

It should be said that at this point, we would refer above again in the testing section.

2. Have we fulfilled BlueBridge requirements, providing them with desired outcome?

Overall BlueBridge was content with our outcome of the project. They expressed that though not all aspect of the system were met, but still there very enthusiastic and happy with what we delivered. Our project manager stated that if we had time to finish, it would have been very great.

3. How important is the method chosen for software development? 

The question is extremely broad. The first thing to consider is what the expected outcome of the process is. Do we expect a running system, lots of documentation, a prototype or some combination? Also it is necessary to consider the nature of the project with questions such as: will it run over a long period of time, how many people are involved, how big a system is being developed.

What we noted is that the result of playing around with a mixture of methodologies broadens ones horizon. Puts you in doubt about some aspects of methodologies out there we must add, and at the same time encourages you to work and think hard and be more open to ideas as they may prove successful at the later stage.

Our choice of methodology, gave us little on documentation to write when compared to Lars Mathiasens methodology which result in great deal of documentation.
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Appendices
Supervisor’s first corrections statement

Michael comment from the 1st corrections

1. Project organization.

Say you are organized with using democracy and mentions some job task like project manager, secretary, backup etc.

2. Methodology.

Explain more on methodology, missing statement on RUP and aspects of RUP used.

3. Introduction

Missing some kind of diagrams. Maybe with reference to appendix

4. Explain the chapter from the beginning 2line for each chapter

5. Project planning

List steps to take during planning b4 fully explaining them

6. Missing diagrams on the tracking system, messaging system and query system explained b4 project establishment.

7. Goal Statement.

Review the Product Goal and the evaluation criteria.

Internal Contracts

The internal contract provides rules and guidelines for the project team concerning working methods, socialization, commitments and conflict solving.
The team members agree that this project will receive a 100% attention and capabilities for the purpose of producing the highest quality products and excellent experience in regard to the process.

Working hours

· Monday – Thursday  9.30 – 17.00

· Friday 9.30 – 16.00

Place of work

BlueBridge office and round up in Roskilde Business College.

Informal Meetings

At end of each week and begging of every week, we quickly run through our steps so far and divide task for the week or weekend as maybe.

Sometimes on Fridays, we meet outside office or job ours also to discuss project. This means is used both for ensuring that we socialize with each other and most especially with workers of BlueBridge. This also helps us to discuss with our project manager about the project from a different perspective than the formal atmosphere provides.

Decisions

It is an objective to reach consensus in the group after knowledge discussion and argumentation for viewpoints. Mediocre compromise is avoided as much as possible. We have an open mind towards each others opinions and would still be able and willing to argue for ones viewpoints if the arguments are valid.
Delivery of work

The initial requirement was that all group work be delivered as planned. Should this not be possible, a request is made by the group member for an extension? Material must be delivered as agreed on extension date.
Minutes

A record is sketched during meetings with the project manager, supervisor, and ourselves.

Internal communication 

· Phone at all times if question arise

· SMS can also be used at all times including weekends

· Email can also be used

In case of questions to the project manager, we should send emails or briefly call him for an impromptu meeting

Conflicts 

Internal conflicts- we should discuss it as the first method to solve conflict. If unresolved, we should seek a third party, at this time the project manager. If manager can not make decision for whatever reasons, the project supervisor is contacted. 
At this stage, we are very happy to inform that there was no conflict between members of the group.

External conflicts- this refers to dispute between project team and project sponsors. In this event, our project supervisor is contacted to solve the problem.

External Contract

As explained earlier in the report, we had no formal contract written or rules written for the project between the company and the group. So there is no contract on this section.
Standards

By establishing standards for writing our documents and programs, we provide a proactive means of increasing the quality of deliverables vs. a reactionary approach of quality control, where quality is the result of controls and corrections. It is simpler and requires fewer resources to build-quality as compared to fixing for quality. Below shows templates for standards

Coding standards and conventions

Having a clearly defined rule set for code eases the overview and understanding for developers like us as well as other interests.

Java

We use advises of “Effective java” by Joshua Bloch studied in detail during the 3d semester course.
Installation Guide
System Requirement
· Java SDK 1.4.0 must be installed

· The CLASSPATH must be to reach the installation directories

Installation

Server

· Choose or create the directory that will hold the Server

· Extract the Server.zip file in the selected directory

· Configure the server using the ServConf.ini file

Central Client

· Choose or create the directory that will hold the Central Client

· Extract the CentralClient.zip file in the selected directory

· Create a Data Source for GIS System under System DSN

· Data Source Name must be “GIS_Object”

· Data Source Driver must be “Microsoft Driver for Visual FoxPro”

· Data Source Database type must be set to “Free table directory”

· Working Directory must be [the_Central_Client_Directory]/Akis GISDemo/VILNIUS

Mobile Client

· Choose or create the directory that will hold the Mobile Client

· Extract the MobileClient.zip file in the selected directory

· Create a Data Source for GIS System under System DSN

· Data Source Name must be “GIS_Object”

· Data Source Driver must be “Microsoft Driver for Visual FoxPro”

· Data Source Database type must be set to “Free table directory”

· Working Directory must be [the_Mobile_Client_Directory]/Akis GISDemo/VILNIUS

Configuration
The Server
All configuration parameter of the Server are in the ServConf.ini file, to configure the Server it is only needed to change the value of the parameters and restart the server with the ‘-lc’ option.
The ServConf.ini

· filename:

       The name and path of the file containing the database structure e.g.   “DBStructure.txt”

· dbDriver:

The driver class for JDBC e.g. “sun.jdbc.odbc.Jdbc.OdbcDriver”.

· dbURL:

The URL or path of the database e.g. “jdbc:odbc:EKM”.

· dbName:

The name of the database to be used e.g. “EKM”.

· username:

Username to access the database.

· password:

The password to access the database

The Mobile Client

To run the mobile client application:

         java –jar MobileClient.jar [UserName][server IP address]

The Central Client

To run the central client application: 

         java –jar CentralClient.jar [server IP address]

Definitions, Acronyms and Abbreviations

	Abbreviation
	Meaning

	GUI
	Graphical User Interface

	DB
	Database

	GPRS
	General Packet Radio Systems

	LAN
	Local Area Network

	VPN
	Virtual Private Network


Baselines & Report

Baselines are used as a means of checking project state at a specific checkpoint in time. A baseline evaluation report is written for each baseline to document the baseline evaluation and use for revision of baselines and plans.

A. Initiation and planning Baseline

Description:-

 This baseline constitutes the introduction, project establishment and all steps taken during the first two phases of the report.

· Project Establishment completed

· Arrange meetings both formally and informally to discuss project and personal goals. Provide friendly and social environment needed for the project to go on.

· Arrange meeting with project manager/advisor to inform initial plans.

· Produce problem description and delimiting

· Done an evaluation of system development method

· Risks determined.

· Tool evaluation and selection completed

Intermediate Products

· The initiation phase as well as the project establishment is the main product of this baseline.

· Overall project plan is also produced including the charter and the pre-charter

Criteria for Evaluation

· Project establishment according to Professional System Development chapter2

· Project establishment –chapter 5

Procedure for Evaluation

The initiation, introduction, and planning document are read through as a group and checked against errors, completeness, systematic ordering of sections and inconsistencies.

We will evaluate these phases asking ourselves the question- Are we now better prepared to execute the functions after going through the planning phase. If yes, then we have done a good background job, if no, we must rethink any part that may provoke a negative answer.

Corrections to the document would be made as needed.

Approval by us and finally by the advisor, will be considered acceptance of these phases.

B. Execution and Testing baseline

Description 

This baseline constitutes the execution and testing of all new functions both the first and second list of functions applied into the system.

· First set of functions implemented.

· Testing of first set of function

· Bugs are debugged

Intermediate Products

· Better functioning product

Criteria for Evaluation

· Following all testing requirements.

Procedure for Evaluation

We will run test on the functions to see if they fulfil the entire system requirement. If they do, mission completed, If not we have to debug the codes and then retest.

C. Project Conclusion.

Description

This baseline constitutes the project final evaluation, conclusion and corrections, printing and delivering.

· Project overall evaluation

· Corrections are made to the report

· Report is finalized and printed

Intermediate/ final Product

· Complete report for delivery
· Updated  version of M-Patrol Car-Tracking system
Effects of the System to the Company (users)

· Improvement of productivity

· Improvement of the customer service

· Reduction of the overall management cost

· Securing the labour force and expertise

· Some kind of crisis management at the time of disaster

Effects of the System to the users

· Releasing from the commuting stress

· Expansion of opportunities and continuation of the employment

Effects of the System to Society

· Improvement of the Traffic congestion

· Contribution to environmental problems and reduction in energy consumption.

Criteria for Evaluation

· Check to see if all baselines are met.

· Proofread the report to check against flaws mentioned in project management for information system.

Procedure for evaluation

We will evaluate and check against inconsistencies with the project supervisor. 

Corrections are suggested by the supervisor and implementations are made.

Project is finally completed and printed for delivery.

Fortnights Reviews

a.  From week 34- 36/37

	Element
	Comments

	Agenda
	if possible one day before meeting, agenda is printed and sent out to be read before the meeting.

· What methodology to use, how do we structure our report

· Cross check the first phase of the report for consistency

· Read through the code giving to us

	Discussion
	Discuss the introduction; talk about the functions and suggest how to program it. 

	Results
	We fill satisfied with the weeks work. Baseline is met, moving according to plan not set back yet.

	Suggestion in general
	Marija suggested we started looking into the coding and thinking about it.


From week 37-40

	Element
	Comments

	Agenda
	Brief look into previous document, make a sketch on how to start the second execution.

	Discussion
	Start the programming, produce some result for project manager to see.

	Result
	Question 1,2,3,4,5,6 are solved from the list of questions given to us by the project manager

	Advisors meeting
	Satisfied with the project so far. Gives more input to the project

	suggestion
	


From week 40-43

	Element 
	Comments

	Agenda
	Brief look into previous document, check testing criteria, test and see test result, make plans to debug

	Discussion
	Test to see the result.  Cross check the report and think of ways to improve the report. Marija and Stanley’s birthday.

	Result
	Nearly completed report.

	Advisors meeting
	Says we are on the right track but a little bit behind schedules

	suggestion
	Increase speed.


Week 44-46

	Element 
	Comments

	Agenda
	check the corrections made by the supervisor, correct the report, make arrangements for printing 

	Discussion
	The execution and project closure.

	Result
	The final written report  and the software in CDs.

	Advisors meeting
	Suggests some more corrections but admits we are on the right track.

	suggestion
	Round up the project and print at least one day before deadline.


Major plan Dates

1. August 30- introduction and initiation completed

2. September 10- planning, first phase and second phase completed, coding reviewed

3. September 20- testing of the first phase of assignment.

4. October 20- testing of the second phase of assignment

5. November 7- proofreading and report correction

6. November 10- printing, CD

7. November 12 – delivery. 

� http://ntserver/rup/


� http://www.wa.gov/dis/pmframework/planning/riskmgmt.htm
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