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1 Introduction

Overview
This document is a report for the fifth semester project in Roskilde Business College written by Jonas Mitašiūnas and Vytautas Baronas. The project will be carried out in the software development company Mit-Soft, located in Vilnius, the capital of Lithuania. The prototype of the personnel system for the Fire-Prevention and Rescue Department of Lithuania will be produced as an outcome of the project. This introduction will give an overview of the project content and layout of the report. 

The Product

In high level of abstraction the system will consist of client side (internet browser) and server side (web based application running on web server). Connection between those parts will be initiated by a client with a purpose of adding new and manipulating existing data in the database.

The Customer

Fire-Prevention and Rescue Department coordinates the work of fire-prevention and rescue posts in Lithuania. The department was established in 29th of May, 1990 and is an autonomous subdivision of the Ministry of the Interior of the Republic of Lithuania. The main task of the department is to ensure that the work of country’s fire-prevention and rescue system is accordant to the standards of European Union.

The Company

While the application is being developed for the Fire-Prevention and Rescue Department of Lithuania, the company we are working at is Mit-Soft, which is in IT consultancy and software development business.

The Project

The main objective of the project is to develop a prototype of personnel management system for the Fire-Prevention and Rescue Department of Lithuania. The main task is to research various possible solutions for an implementation of above mentioned personnel system with a goal of recommending well reasoned component architecture for future realization at Mit-Soft.
The Methodology

The framework described in the book “Software Project Management. A Unified Framework” by Walker Royce will be used as guidance for carrying out the project. The framework presents the specifics of a new organization of the software life cycle, which also forms the management basis for Rational’s Unified process (RUP).
Layout

The first chapter...

2 Engineering Stage

2.1 Inception Phase
The paramount goal of the inception phase is to achieve consensus among stakeholders on the life cycle objectives for the project.

The primary objectives of the inception phase for the study project are the following:

1. Establishing the project’s scope with a clear understanding of what is and is not intended to be in the software product.

2. Estimating schedule for the entire project.

3. Estimating potential risks.

The inception phase will include five workflows: management, environment, requirements, design, and implementation. The activities within the workflows will be carried out to reach the objectives of the inception phase. Initially the business case document will be produced with the recommendation whether to start the project or not.
2.1.1 Business Case

The business case artifact provides all the information necessary to determine whether the project is worth investing in. Because of the size and the scope of the study project only brief overview of business context, product vision statement and recommendation for initiating the project will be presented.
2.1.1.1 Introduction

IT consultancy and software development company Mit-Soft has won the contest for developing personnel management system for the Fire-Prevention and Rescue Department of Lithuania which is an autonomous subdivision of the Ministry of the Interior of the Republic of Lithuania. Currently, the department uses manual paper based activities for storing and analyzing the personnel data and preparing reports both for the Ministry and for internal usage.
2.1.1.2 The Product Vision
The personnel management system is intended to automate the manual personnel management activities that are currently being done in the department. In high level of abstraction the system will consist of client side (internet browser) and server side (web based application running on web server). Connection between those parts will be initiated by a client with a purpose of adding new and manipulating existing data in the database.

2.1.1.3 Business Context

Fire-Prevention and Rescue Department coordinates the work of fire-prevention and rescue posts in Lithuania. The main task of the department is to ensure that the work of country’s fire-prevention and rescue system is accordant to the standards of European Union. Fire-Prevention and Rescue Department also forms the fire prevention policy in Lithuania, settles its subdivisions’ activity course, solves problems in subdivisions, controls the performance of laws and other legislation acts, and prepares proposals of their issuance and improvement.
The business context can be explained in terms of organization’s general, task, and internal environments. The figure below gives a vision of the environments, organizations are operating in.
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Figure 1 - Environments
General Environment
· Technological: 
Currently Fire-Prevention and Rescue Department is behind the European level of computerized work places and automated work processes. However, the situation is changing since several systems automating the work done in the department are being developed.
· Economic:
Economic of Lithuania is growing very fast. The growth has direct impact on Fire-Prevention and Rescue Department since it is a public institution and its budget depends on country’s budget. Having enough resources, the department has started computerization to provide better service to the citizens and guests of Lithuania.
· Legal/Political:
Since the department is public institution, its work is regulated by delegated legislations that follow European Union regulations. This allows easier development of the system than it was before joining the European Union since legislations do not seem to change markedly.
· International:
For more than 10 years Fire-Prevention and Rescue Department closely cooperates with adequate departments of Sweden and Poland in organizing rescue training, education, preparing specialists. Close cooperation is also maintained with Latvian, Danish, Norwegian, Finnish, Dutch, and German fire prevention and rescue departments.
Task Environment

· Customers:

It is fair to state, that the potential customers of the Lithuanian fire-prevention and rescue institution are all the habitants of Lithuania. In addition, fire-prevention and rescue posts are established in the strategic objects, like Ignalina Atomic Plant and Oil Refinery Plant in Mažeikiai.
· Competitors:
There are no competitors for the fire-prevention and rescue institution at the moment.

· Labor market:
Labor market mainly consists of graduates of interior affairs education system.

Internal Environment

In order to give a better overview of the department’s internal environment, the organizational structure is presented below.
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Figure 2 - Organization structure
· Employees:
There are approximately 3500 people working in the fire-prevention and rescue institutions in Lithuania. All of them are coordinated by the Fire-Prevention and Rescue Department. 

· Management:
The management structure is presented in the organizational chart above.

2.1.1.4 Recommendations

Keeping in mind that all personnel management activities are being done manually in the department, we strongly recommend initiating the project to develop personnel management system in the Fire-Prevention and Rescue Department. Such system would not only eliminate the paper-based work but also would noticeably ease the preparation of reports, provide accurate statistics whenever needed and in no time. 
2.1.2 Software Development Planning
Planning is the crux of management. The challenge is to develop a plan that best balances the available resources to provide optimal win conditions for all stakeholders.  In this section of report the software development planning process activities will be covered. Initially the methodology definition will be produced which will explain the life cycle of the project. Furthermore, it will elaborate the process framework into a fully detailed plan covering the activities that need to be carried out and their respective resultant work products. The software development plan presented in the methodology definition section will be generalized by the work breakdown structure which provides essential information needed when planning development since the artifact presents the “architecture” for the project plan.

2.1.2.1 Methodology Choice

Several alternatives have been considered concerning the methodology to be used in the project. Rational Unified Process (RUP), Extreme Programming (XP) and Rapid Application Development (RAD) were the main options thought about. In order to choose the most suitable one for the project the evaluation of above mentioned methodologies have been carried out. The results of the evaluation are presented below.

Rational Unified Process 

Rational Unified Process describes how effectively develop software using commercially proven techniques and not surprisingly is one of the most popular methodologies. Basically, RUP seems to be suitable methodology for the study project.
Extreme Programming

Extreme Programming is a methodology used by small teams of developers who need to develop software quickly in an environment of rapidly changing requirements. From the first sight of view extreme programming seems to fit the project perfectly concerning the size of the project team and the project itself. However, it does not seem that requirements would change rapidly and constantly in the project. Since our main task is to propose a solution for an implementation of the personnel system, and the realization part confines itself to developing only the prototype of the system, unit tests, required to be carried out of by Extreme Programming would take too much effort and time. Additionally, it will not be possible to have a customer representative on site which is necessary using the methodology.
Rapid Application Development

Rapid Application Development is a methodology for compressing the analysis, design, build, and test phases into a series of short, iterative cycles, allowing development process to be more effective. RAD projects are typically staffed with small-integrated teams comprised of developers, and IT technical resources. Working in small teams, combined with short, iterative development cycles, optimizes the speed of development, unifies the vision and purpose of the project, and provides effective informal communication and simple project management. The methodology seems catchy concerning the speed of software product development, however since the main objective of the project is to propose a solution for an implementation of the personnel system, Rapid Application Development could be successfully used for the realization part of the project, but not for the analytical part of the project since the methodology requires minimal documentation and address realization issues mainly.
The Choice

Several methodology choices have been considered with project objectives kept in mind:
1. Use of Rational’s Unified Process framework for the whole project.

2. Use of Rational’s Unified Process framework with an Extreme Programming instance for the realization part.

3. Use of Rational’s Unified Process framework with Rapid Application Development instance for the realization part.

Neither of them has been chosen since there has been a suggestion by a Mit-Soft to use the alternative methodology for the three ones mentioned above. The suggested framework is based on RUP and described in the book “Software Project Management. A Unified Framework” by Walker Royce.
 From the first sight of view the choice of the methodology the project group has not been trained before may seem not logical at all (keeping in mind short amount of time allocated for the study project). However, since the use of Rational’s Unified Process framework has been decided as the most suitable choice for the project, the risk of taking the alternative suggested by Mit-Soft do not seem very high. The level of unfamiliarity of RUP framework and the suggested one does not differ a lot, because the project group does have some theoretical knowledge about RUP but lacks knowledge in using it in practice. Furthermore, the alternative suggestion by Mit-Soft is based on RUP therefore we feel that theoretical knowledge of the suggested framework is enough for the project and practical knowledge between the two alternatives are the same. So, the decision to take the challenge and choose the framework suggested by Mit-Soft has been made. Below is a short description of the chosen methodology.
The life cycle of the software development process in the framework is divided into two prime stages: each of them decomposed into their respective distinct phases:

1. Engineering stage

a. Inception phase

b. Elaboration phase

2. Production stage

a. Construction phase

b. Transition phase

The engineering stage of the life cycle evolves the plans, the requirements, and the architecture together, resolving the development risks. This stage concludes with an executable architecture baseline. Engineering stage is decomposed into inception and elaboration phases

The production stage of the life cycle constructs usable versions of capability within the context of the baseline plans, requirements, and architecture developed in the engineering stage. Production stage is decomposed into construction and transition phases.

During each phase, software development activities are performed. The activities are organized into seven major workflows:

1. Management workflow: controlling the process and ensuring win conditions for all stakeholders.

2. Environment workflow: automating the process and evolving maintenance environment.

3. Requirements workflow: analyzing the problem space and evolving the requirements artifacts.

4. Design workflow: modeling the solution and evolving the architecture and design artifacts.

5. Implementation workflow: programming the components and evolving the implementation and deployment artifacts.

6. Assessment workflow: assessing the trends in process and product quality.

7. Deployment workflow: transitioning the end products to the user.

The following figure illustrates activity levels across the life cycle phases of the software development process and seven major workflows.
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Figure 3 - Activity levels
Activities of the software development process results in artifacts that are organized into five sets:

	Requirements Set
	Design Set
	Implementation Set
	Deployment Set

	1. Vision document
	1. Design model
	1. Source code baselines
	1. Integrated product executable baseline

	2. Requirements model
	2. Test model
	2. Associated compile-time files
	2. Associated run-time files

	 
	3. Software architecture description
	3. Component executables
	3. User manual

	Management Set

	Planning Artifacts
	Operational Artifacts

	1. Work breakdown structure
	5. Release descriptions

	2. Business case
	6. Status assessments

	3. Release specifications
	7. Software change order database

	4. Software development plan
	8. Deployment documents

	 
	9. Environment


Table 1 - Artifacts
The following section contains the result of tailoring the chosen methodology to the specific objectives and characteristics of the current study project.

2.1.2.2 Definition of The Chosen Methodology
The chosen methodology is tailored for the needs of the current project. Regarding time constraints and the scope of the study project, transition phase of the software development process life cycle and some process activities together with their relative artifacts will be omitted. This section of the report covers the tailored methodology in more detail using the life cycle of the software development process as a foundation-stone.
General Overview

In normal case the production stage would contain a transition phase with the goal of deploying the software product in the end-user domain. However, this study project is only a part of the bigger project being run at Mit-Soft and it was clear from the beginning that the transition phase will not be reached because of the time constraints and the scope of the project. This automatically leads to a conclusion, that deployment activities will not be performed either. At this point of time it is intended that the prototype of the personnel management system will be produced as a result of the construction phase and it will be left for the future implementation at Mit-Soft. However, it will not be deployed for the use in the Fire-Prevention and Rescue Department (meaning the prototype may be deployed for testing purposes).

The figure below illustrates activity levels across the life cycle phases and five major workflows in the study project.
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Figure 4 - Activity levels
Inception phase

The paramount goal of the inception phase is to achieve consensus among stakeholders on the life cycle objectives for the project. 

The primary objectives of the inception phase for the study project are the following:

4. Establishing the project’s scope with a clear understanding of what is and is not intended to be in the software product.

5. Estimating schedule for the entire project.

6. Estimating potential risks.

The inception phase will include five workflows: management, environment, requirements, design, and implementation. As mentioned above, deployment workflow will not be included in any of the phases in the life cycle of the project. To have better overview of inception phase a closer look will be taken at each of the workflows and its activities as well as artifacts produced.

Management

In management workflow of inception phase the following activities will be carried out:

1. Prepare business case. The activity results in business case artifact. The artifact provides all necessary information about customers general, task and internal environment, and ends up with recommendation for initiating the project.

2. Prepare product vision statement. The activity results in product vision statement artifact. The artifact provides an abstract vision for the software system under development. For simplicity reason product vision is included into business case.

3. Plan software development. The activity’s outcome is methodology definition, and work breakdown structure artifacts. Methodology definition artifact explains the life cycle of the project. Furthermore, it elaborates the process framework into a fully detailed plan. The work breakdown structure provides essential information needed when planning development since the artifact presents the “architecture” for the project plan.
4. Plan elaboration phase. The activity results in elaboration phase plan artifact. The artifact is needed when deciding how to organize and allocate resources for the elaboration phase.

5. Assess inception phase. The activity results in status assessment artifact. The artifact provides evaluation on how well the software development process is adhering to the goals and schedules that are set for them.

Environment

There is one activity to be accomplished in the environment workflow of the inception phase:

1. Define development environment. The activity results in project establishment artifact. Project establishment provides information about the members of the development group, technologies to be used, and other issues giving basic overview of the development environment.

2. Define technological environment. The activity results in technological environment artifact. The artifact provides Detailed description of hardware and software tools to be used.

Requirements

The requirements workflow of inception phase contains following activity that will be carried out:
1. Specify vision. The activity results in vision document artifact. The artifact provides a complete vision for the software system under development. The vision document includes the customer needs, the description of essential features of the system and critical use cases.

Design

Undocumented and informal discussions on architecture description will be carried out. 

Life Cycle Objectives Milestone

The life cycle objectives milestone occurs at the end of the inception phase. Evaluation criteria for the milestone are presented below and will be evaluated through a meeting with customers.

1. Customer confirmation on the development process and plan.

2. Agreement that schedule and expected benefits estimates are appropriate.

3. Agreement on the vision statement and the critical issues relative to the requirements.

4. Agreement on the choice of technical environment.

A successfully completed life cycle objectives milestone will result in agreement from the stakeholders to proceed with the elaboration phase.
Elaboration phase

Generally speaking, elaboration phase is the phase where analysis and design are carried out. Elaboration phase activities must ensure that the architecture, requirements, and plans are stable enough, risks are sufficiently mitigated, and the schedule for the completion of the development can be predicted within an acceptable range. During the elaboration phase, an executable architecture prototype is built.

Management

In management workflow of elaboration phase the following activities will be carried out:

1. Baseline work breakdown structure. The activity consists of reviewing and refining work breakdown structure artifact defined in the inception phase.

2. Plan the construction phase. The activity results in the construction phase plan artifact. The artifact is needed when deciding how to organize and allocate resources for the construction phase.

3. Assess elaboration phase. See management section of inception phase.

Environment

In environment workflow of elaboration phase the development environment defined in the inception phase will be reviewed and administrated. 
Requirements

In requirements workflow of elaboration phase the following activity is carried out:

1. Baseline vision. The activity results in revised vision document artifact with full set of use cases.

2. Define architecture objectives. This activity results in architecture requirements set.

Design

There are two activities to be carried out in the design workflow of the elaboration phase:

1. Model database. The activity results in database model artifact.

2. Baseline architecture. The activity results in architecture description and design model artifacts.

Implementation

The implementation workflow of the elaboration phase consists of activities covering the coding of critical components.
Life Cycle Architecture Milestone

The life cycle architecture milestone occurs at the end of the elaboration phase. The primary goal of the milestone is to demonstrate architecture to the customer. The life cycle architecture milestone usually is the most important one since it corresponds to achieving a software development state in which the research and development stage is concluding and production stage is being initiated. The following evaluation criteria must be evaluated by the stakeholders to make the project ready for this transition:

1. The requirements are stable.

2. The architecture is stable.

3. The major risk elements have been addressed and have been credibly resolved.

4. The development plan for the construction phase is defined with enough reliability that construction iterations can precede with predictable results.
Construction phase

During the construction phase all remaining components and application features are integrated into the application.

Management

In management workflow of elaboration phase the following activity are carried out:

1. Assess construction phase. See management section of inception phase.

Environment

The environment workflow of construction phase consists of activities for maintaining development environment.
Requirements

In requirements workflow of elaboration phase the following activity is carried out:

1. Review architecture objectives. This activity provides reviewed architecture requirements set.

2. Define iteration objectives. This activity results in requirements set for the iterations of the construction phase.

Design

There are two activities to be carried out in the design workflow of the elaboration phase:

1. Maintain architecture design. The activity results in revised architecture description artifact.

2. Design components. The activity’s outcome is final design model(s) artifact.

Implementation

In implementation workflow of construction phase the following activity is carried out:

1. Component coding. The activity results in source code, associated compile-time files and component executables artifacts.

Initial Operational Capability Milestone

The initial operational capability milestone occurs late in the construction phase. The goals are to assess the readiness of the software to begin the transition into customer site. As it is mentioned before, the project does not have transition phase. Having that in mind we modified the criteria for the milestone to the following:

Does the product meet the requirements agreed upon with the users as specified in the Requirements Specification section?

2.1.2.3 Work Breakdown Structure

A work breakdown structure provides essential information needed when planning development since the artifact presents the “architecture” for the project plan. It is simply a hierarchy of elements that decomposes the project plan into discrete work tasks.

To have as good as possible view on information provided by WBS it is organized as follows:

· First-level WBS elements are the workflows

· Second-level elements are the workflows defined for each phase of the project

· Third-level elements are the activities of particular workflow that produce the artifacts of each phase

The work breakdown structure artifact can be found in Appendix B. Furthermore, the WBS has been transformed into the project plan. Detailed time schedule for the project is as well located in Appendix B.

2.1.3 Project Establishment
Project establishment provides information about the members of the development group, technologies to be used, and other issues giving basic overview of the development environment. In the following sections of the report the formulation of the assignment will be presented together with objectives of the study project. The complete project establishment document can be found in Appendix A.
2.1.3.1 The Assignment

This project will be carried out in the period from the 23rd of August, 2004 to the 12th of November, 2004 and is part of the requirements of the fifth semester curriculum in the datamatician education at Roskilde Business College. The main objective of the project is to develop a prototype of personnel management system for the Fire-Prevention and Rescue Department of Lithuania. Our main task is to research various possible solutions for an implementation of above mentioned personnel system with a goal of recommending well reasoned component architecture for future realization at Mit-Soft. This includes the development of a vertical prototype with limited functionality.

The prototype will be delivered with a report that outlines the work undertaken during development. As an integral part of the project, the group will propose a problem definition. This will be the driving force that we will base our investigations and decisions on, throughout the report. Conclusions to this problem definition will also be outlined in the report.

2.1.3.2 Other objectives

· Gain further experience in organizing and managing development projects

· Exercise and develop our skills in systems development, programming, building databases

· Gain experience working in teams

· Gain experience in developing distributed systems

· Apply the theory that has been learned in school
2.1.4 Technological Environment

The section includes description of possible technologies to be used to develop the personnel system for the Fire-prevention and Rescue Department of Lithuania. Furthermore, decisions for system components are made.

2.1.4.1 Data store

First of all decision on data store was made as there are many ways of structuring data for persistent storage. Brief discussion on the qualities of two most popular of them is carried out, before choosing one for the system under development.

Native XML databases

Native XML databases are databases designed especially to store XML documents. Like other databases, they support features like transactions, security, multi-user access, programmatic APIs, query languages, and so on. The only difference from other databases is that their internal model is based on XML and not something else, such as the relational model.

Native XML databases are most clearly useful for storing document-centric documents. This is because native XML databases preserve things like document order, processing instructions, comments, CDATA sections, and entity usage. Furthermore, native XML databases support XML query languages, allowing developer to ask questions like, "Get me all documents in which the third paragraph after the start of the section contains a bold word." Such queries are clearly difficult to ask in a language like SQL.

Several other uses for native XML databases are to store semi-structured data, to increase retrieval speed in certain situations, and to store documents that do not have data type definitions or another type of XML schema.

Relational databases

A relational database is a collection of data items organized as a set of formally-described tables from which data can be accessed in many different ways without having to reorganize the database tables. 

The standard user and application program interface to a relational database is the structured query language (SQL). SQL statements are used both for interactive queries for information from a relational database and for gathering data for reports. 

In addition to being relatively easy to create and access, a relational database has the important advantage of being easy to extend. After the original database creation, a new data category can be added without requiring that all existing applications be modified. Furthermore, relational databases support concurrent access to data and referential integrity.

When creating a relational database, the domain of possible values in a data column and further constraints that may apply to that data value can be defined. For example, a domain of possible customers could allow up to ten possible customer names but be constrained in one table to allowing only three of these customer names to be specifiable. 

The definition of a relational database results in a table of metadata or formal descriptions of the tables, columns, domains, and constraints.

Data store choice

Nevertheless, native XML databases sound interesting and seem to be applicable to the system, decision to choose relational database was made. The prime reason for the choice is that none of the group members are familiar with native XML databases and it should definitely take less time to design and use relational database.

2.1.4.2 Relational databases management system

The decision to choose relational database has already been made. However, it is certainly not enough, since there are plenty of database management systems to choose from. Closer look at several candidates is taken. Besides the obvious element of cost to a company or individual, there are many other important aspects that are considered when choosing an RDBMS:

· Is supported on various operating systems
· Can handle simultaneous access from multiple users

· Can be easily accessed from programs written in different languages

· Can handle large amounts of data

· Security of data

· Can perform transactions while maintaining the ACID criteria
Candidate DBMS

Oracle Database 10g Enterprise Edition

Oracle Database 10g Enterprise Edition is available on all Oracle’s supported operating systems, including Windows, Linux and Unix, and is supported on all hardware configurations. Access to data stored is via standard interfaces such as SQL, JDBC, SQLJ, ODBC, OLE DB and others. Oracle Database 10g Enterprise Edition can store up to 8,000,000 terabytes of data in a single database. For demanding online transaction processing environments, the RDBMS supports deployments of large numbers of users by utilizing unique row level locking and multi-version read consistency, allowing an application to quickly and easily scale from tens to tens of thousands of online users. The Oracle Database provides the strongest security available in the industry today. Over the past decade Oracle has successfully completed 17 independent security evaluations. Data consolidation, privacy requirements and government regulations such as HIPAA require sophisticated security features. The price of the RDBMS is from 20000 USD (for 25 users) to 40000 USD (unlimited amount of users) and up.

Microsoft SQL Server 2000 Enterprise Edition

Microsoft SQL Server 2000 Enterprise Edition is only available on Windows TM operating systems. SQL Server theoretically supports up to 26,000 concurrent users with cascading referential integrity. It costs up to US $19,999 and has security that meets the National Security Agency’s C2 rating. Maximum size of single database is up to 1,048,516 terabytes. According to Microsoft, SQL Server also has self-tuning and dynamic self-configuring features that optimize database performance, while management tools automate standard activities. Graphical tools and Wizards simplify setup, database design, and performance monitoring
.

Borland InterBase 7.1 Server Edition

Borland InterBase 7.1 - Server Edition is available on Windows TM, Linux and Solaris operating systems. InterBase supports many concurrent users with data validity through cascading referential integrity constraints. The InterBase server pack costs 200 USD and on top of that you need the InterBase Internet Access License and simultaneous User Pack costing anywhere between US $150 and US $10,000 depending on the number of users. InterBase provides two levels of security for data; user validation and database privileges. Metadata security also protects intellectual property by ensuring that metadata is not modified by unauthorized users. InterBase 7.1 also has self-tuning features to enhance performance levels. These include a cost-based query optimizer which utilizes statistics on table cardinality, automatic garbage collection, and dynamic rebalancing of index structures to release empty index pages
.
MaxDB by MySQL

MaxDB is a heavy-duty, SAP-certified open source database for OLTP and OLAP usage which offers high reliablitity, availability, scalability and a very comprehensive feature set. It is targetted for large mySAP Business Suite environments and other applications that require maximum enterprise-level database functionality and complements the MySQL database server. It uses security based on Access Control Lists (ACL’s) for all connections and transactions. There is also some support for SSL-encrypted connections between MaxDB clients and servers. According to the vendor, MaxDB is available on UNIX, Linux, Windows TM and other basic operating systems. Maximum size of the database is 32 terabytes and is able to serve many concurrent users. Since MaxDB is open source, it’s available for free under the General Public License (GPL)
.

IBM DB2 Universal Database Enterprise Server Edition 8.2

DB2 UDB Enterprise Server Edition (ESE) is designed to meet the relational database server needs of mid- to large-size businesses. It can be deployed on Linux, UNIX, or Windows servers of any size. DB2 supports 64000 concurrent users, but it is likely that the limit is going to be reached in terms of other resources (e.g. Memory, CPU etc). DB2 secures critical infrastructure, processes and assets from loss or damage from disasters, accidents, or attacks. The price varies with business requirements but companies can expect to pay from 25,000 USD and upwards. According to its vendor, DB2 leverages Windows-specific capabilities to achieve the maximum performance on the platform
.
Summary

The following table gives brief overview of characteristics of each above mentioned database.

	Name of DBMS
	OS support
	Concurrent user support
	Price (USD)
	Security
	ACID

	Oracle 10g Enterprise Edition
	Very good
	Very good
	40,000
	Excellent
	Yes

	InterBase 7.1 - Server Edition
	Good
	Good
	10000
	Very Good
	Yes

	SQL Server 2000 Enterprise Edition
	Limited
	Very good
	19,999
	Excellent
	Yes

	MaxDB TM database
	Very good
	Good
	Free
	Good
	Yes

	DB2 UDB Enterprise Server Edition 8.2
	Very good
	Excellent
	25,000
	Good
	Yes


Table 2 - Overview of DBMS characteriscs
RDBMS choice

Ideally, our offer for the Fire-prevention and Rescue department would be to use Oracle Database 10g Enterprise Edition DBMS. The main purposes why the department should prefer Oracle database to other DBMS are the following:

· Availability on many different operating systems. The database must support at least Linux operating system as requested by the Fire-prevention and Rescue department. However, all above mentioned DBMS except Microsoft SQL Server fulfill the requirement.

· The maximum database size. The feature is important as the personnel system under development is going to be extended in the future so that personnel information of all the departments and posts of Lithuania will be stored. The huge maximum size of the Oracle database should meet the future needs.

· Data security has extremely high priority here, since the information to be stored in the database is sensitive and must be protected from unauthorized data access. Oracle provides excellent security delivering industry leading security features such as fine grained/row level security, column security, column filtering, fine-grained auditing, data encryption, proxy authentication, application context, and secure application roles. These are in addition to commonplace security features such as auditing, password complexity checks, and robust support for database roles, stored procedures and functions.

However, MaxDB TM DBMS was chosen to be one of the components of the personnel system. The main purpose of choosing MaxDB is that it is free of charge, and the Fire-prevention and Rescue department has limited budget for the project. It is obvious that there is no will to pay huge money for a DBMS, knowing that MaxDB meet all major requirements:

· Available on Linux operating system

· Maximum size of the database is big enough (at least for now)

· Data is stored quite securely

Moreover, the Fire-prevention and Rescue department is already using MaxDB DBMS for another system. As a result, maintenance and management problems are familiar and should be solved easily.

2.1.4.3 Programming language

As decisions for data store and DBMS choice are made, further step is to decide what programming language to select. Several candidate languages are outlined in the section and, later on, decision will be taken.

Candidate programming languages

ASP.NET

ASP.NET is a next generation of ASP (Active Server Pages) introduced by Microsoft. Similar to previous server-side scripting technologies, ASP.NET allows building powerful, reliable, and scalable distributed applications. ASP.NET is based on the Microsoft .NET framework and uses the .NET features and tools to develop Web applications and Web services.

Even though ASP.NET sounds like ASP and syntaxes are compatible with ASP but ASP.NET is much more than that. It provides many features and tools, which let more reliable and scalable development of Web applications and Web services in less time and resources. Since ASP.NET is a compiled, .NET-based environment, selection of .NET supported languages, including VB.NET, C#, JScript.NET, and VBScript.NET to develop ASP.NET applications can be made.
Advantages

· Multiple language support

· Extremely powerfull and scalable

Disadvantages

· Not free (unless already a Windows server is used)
· Not cross-platform

PHP

PHP is an extremely capable language, with a huge array of built-in functions to do everything from tracking user sessions to generating dynamic graphics and even PDF files on the fly.
PHP is free, cross-platform, Open Source software. It integrates with all major Web servers on all major operating systems. This is a great advantage for developers on a budget, because they can set up a complete Linux-based Web server with PHP support and not pay a dime for software. The downside of this, of course, is that there is no formal support for any problems that may occure with PHP. Also since PHP is such a new and actively developed technology, there are still occasional bugs found in the latest versions.

Advantages

· Everything is built right into the language
· It is free
· Cross-platform
Disadvantages

· Hard to add non-standard functionality

Java

Java is probably the most powerful platform for server-side Web development today. From small Java programs (Servlets) that handle Web page requests to JavaServer Pages (JSPs) that combine HTML with custom tags and Java code, and even up to Enterprise JavaBeans (EJBs), software components with sophisticated abilities to carry information seamlessly across servers and networks to accomodate distributed applications.

Java is not easy to learn as Perl or PHP. However, unlike scripting languages, Java is a full-fledged programming language fully capable of writing big programs. Java can be run on all major Web servers and all major operating systems. Java Web applications can also be bundled up into a standard Web Application Archive (.WAR) files that can then be installed on any Java-enabled Web server, no matter the platform.
Advantages

· Extremely powerful and scalable

· Cross-platform
Disadvantages

· Takes a lot of time to learn.

Programming language choice

We decided to use Java, because we have more experience in Java, than in any other programming language. Furthermore, cross-platform compatibility is important issue, since one of the requirements by the Fire-prevention and Rescue department is that the server should function on Fedora Core 2 Linux (kernel 2.6.7) operating system. We believe that the best long term solution is to use cross-platform web development languages as the Web and the Internet in general have developed in ways that very few predicted. While choosing Java may add a little to development time up front, it allow for a more flexible application.
2.1.5 Vision Document

The requirements elicitation in inception phase results in vision document artifact. The artifact provides a complete vision for the software system under development and it is the source for capturing the expectations among stakeholders. The vision document is written from the user’s perspective, focusing on the essential features of the system. For this reason it has been decided to use the “Terms of Reference” document that has been received from the customer as a foundation frame for building the vision document. The artifact referred to do not specify the requirements of the system but documents the customer needs, describes essential features of the system and presents critical use cases.
2.1.5.1 System Description

The system will be used for storing and analyzing Fire-Prevention and Rescue Department personnel data. During the first stage of the project a part of the whole system processing only the department’s personnel data will be developed and installed in the department. In the second stage it is intended to expand the personnel system and install it in all fire prevention and rescue institutions in Lithuania.

2.1.5.2 System Software
Server Operating System: Fedora Core 2 Linux (kernel 2.6.7)
Database Management System: MySQL MaxDB
2.1.5.3 System Access Levels
	Access Level
	Responsibility

	System Administrator
	Registering users in the system with assigned user name, password and access level.

	Ist level user (Administrator)
	Entering, editing all the personnel data and producing reports by means of ad hoc tools.

	IInd level user (Local administrator)
	Entering, editing personnel data related to his/her direct service and producing reports by means of ad hoc tools.

	IIIrd level user
	Reviewing all the data and producing reports by means of ad hoc tools.

	IVth level user
	Reviewing the data related to his/her direct service and producing reports by means of ad hoc tools

	Vth level user
	Producing specific reports by means of ad hoc tools.


Table 3 - Access levels

2.1.5.4 Security

The connection between server and client has to be established through HTTPS protocol using SSL/TLS data transfer protocol.
Each user is provided by user name and password. User autonomously changes password at two-monthly intervals when requested by the system. System administrator has the possibility to change all the passwords.

Every connection to the system is registered in the log file which is accessible only by the system administrator.

2.1.5.5 Input data

Currently the information about officer is stored in “Service Sheet” and “Officer Assessment Card”. The system input data will be taken from these two papers.

2.1.5.6 Reports

The system has to produce the following reports:

1. The summary of unoccupied staff

2. Semiannual staff report:

a. The staff of Fire-Prevention and Rescue Department (FPRD).

b. Background of the FPRD staff.

c. Student FPRD employees.

d. Age of FPRD staff.

e. Probation of FPRD staff.

f. Received awards (awarded officers).

g. Fallen officers.

h. Background of initiate FPRD staff.

i. Reasons for dismissals made.

j. Background of dismissed officers.
Reports have to be generated in HTML format, with the possibility of further processing in text editor (MS Office Word or OpenOffice Writer).

2.1.5.7 Functionality

After supplying the system with correct user name and password (log-in process) user has to have the possibility to:

· enter data in the system,
· perform search,
· view data,
· edit data
according to assigned system access level. Data has to be entered in the system by means of ad hoc tools. The system has to generate reports listed in the section “Reports”.

2.1.5.8 Use case modeling

In the use case modeling section of the vision document use case modeling process will be carried out. The process will provide description of the target system behavior from an external point of view, since use case focuses on the external aspects of a system and captures the functional and behavioral requirements of the system that help the users perform their tasks. In use case modeling of inception phase only critical use cases will be specified.
Specifications of critical use cases
Officer Registration

User initiates the use case, when new officer is coming to work in the department. User fills needed information, and if all required information is present, new officer is registered in the personnel system.

Preconditions – the user must be logged in the system.

Postconditions – new officer is registered.

Changing Officer Information

User initiates this use case with intention to change one or another officer data. The user searches for the user and changes needed information, after confirmation on changes the data is saved.

Preconditions – the user must be logged in the system, the officer has to be registered in the personnel system.

Postconditions – changes on the officer data are made.

Report Generation

User initiates the use case, when particular report has to be generated. The user selects the report that needs to be produced and presses button to start the generation. The report is generated and shown in the browser window.

Preconditions – the user must be logged in the system, the user has to have accordant access level to generate certain report.

Postconditions – the report is generated.

Advanced Search

User or system administrator initiates the use case when search function has to be carried out. The user selects what he/she is searching for and fills criteria for the function. If data exists in the system, results are shown to the user.

Preconditions – the user or administrator has to be logged in the system and must have rights to access the requested information.

Postconditions – requested data is shown.

2.1.6 Elaboration Phase Planning
This section of report is intended to provide the result of elaboration phase planning activity. According the work breakdown structure presented in the software development plan above the time schedule for the elaboration phase has been produced. It can be found in Appendix B.
2.1.7 Assessment of inception phase

2.1.7.1 Introduction
Assess inception phase activity is carried out to review the degree to which the iteration achieved its objectives and evaluation criteria, to determine rework to be done. In addition, it provides a mechanism for openly disseminate process, progress, practices, and experience information to and from stakeholders.
2.1.7.2 Scope

The assessment concerns the inception phase of our methodology.

2.1.7.3 References

We will directly or indirectly refer to the:

· Product vision
· Business case
· Project risk list
· Software development plan

· Methodology description

· Elaboration phase plan

2.1.7.4 Phase objectives reached
Process quality

The methodology suites the study project well. However, it is way too heavy for development of the product. If we only had to produce system for the Fire-prevention and Rescue Department of Lithuania, we would consider reducing amount of documentation.
Product vision
The primary goal of the product vision statement was to show purpose and direction of the project, and it was surely achieved.
Risks

The project faced with the following risks in the inception phase:
· Unfamiliarity with the methodology – we coped with the risk by collecting more information about the methodology, however we lost some time doing that.
· Project falls behind the schedule – the fact that the project ran into the risk was outcome of the unfamiliarity with the methodology risk. We tried to manage it by adding Saturdays to the working days. However, the project is five days behind the schedule after the inception phase.
2.1.7.5 Adherence to the plan
In the section project’s adherence to the budget estimates as well as to the schedule should be evaluated. Nevertheless, only project’s obedience with the schedule will be assessed since the project is established for study purposes and does not have budget. The inception phase was concluded five days behind the schedule. The main purpose to this is that group members were not familiar with the methodology chosen for the project. Many of the activities of the inception phase had to be documented much more carefully as was thought previously by the project team. However, we think that project schedule will be met at the end of the elaboration phase since preventive actions have been taken.
2.1.7.6 Life cycle objectives milestone evaluation
Stakeholders’ agreement on all the objectives of life cycle objectives milestone was achieved:
· Customer has confirmed the development process and plan.
· Stakeholders agreed that schedule and expected benefits estimates are appropriate.
· The vision statement and the critical issues relative to the requirements agreed to be well defined.
· Agreement on the choice of technical environment was achieved.
2.1.7.7 External changes occurred
Cia gal reikes ka nors priblevyzgot
2.1.7.8 Rework required

Jei virsuje ka nors prirasysime, tai ir cia tada reikes parasyt
2.2 Elaboration Phase
The elaboration phase is the second of four chronological phases in the UP. The phase focuses on defining, validating, and establishing the baseline architecture for the system under development.
The primary objectives of the elaboration phase for the project are the following:

1. Baselining the architecture

2. Baselining the vision

3. Producing plan for construction phase

The inception phase will include five workflows: management, environment, requirements, design, and implementation. The activities within the workflows will be carried out to reach the objectives of the inception phase.
2.2.1 Baseline work breakdown structure
During the activity work breakdown structure artifact defined in the inception phase was reviewed and few small changes were made:
· Model database activity is added

· Define architecture objectives activity is removed in order to achieve elaboration phase milestone on time
As only few minor changes are made, the work break down structure is not rewritten and the final version of the artifact is presented in the Work Breakdown Structure section of the inception phase. 

2.2.2 Baseline vision
During the activity vision document artifact was revised and full set of use cases is now provided. Furthermore, state chart and sequence diagrams for critical use cases are produced.
2.2.2.1 System’s Input and Output Data Analysis

Currently, the department uses manual paper based activities for storing and analyzing the personnel data and preparing reports both for the Ministry and for internal usage. The personnel management system being developed is intended to automate the manual personnel management activities that are currently being done in the department. The most important task of the system is considered to be the automatic preparation of reports. In order to model the system correctly and gain the vision on how the system will operate the system’s input and output analysis will be performed and presented.

Vision document presented in page 23 of this report states that input data for the system is taken from Service Sheet and Officer Assessment Card. However, after analyzing all the papers that have been provided by the contact persons in Fire Prevention and Rescue Department (including above mentioned two input data sources and various reports), it has been noticed that information carried by the two documents is not enough to prepare all the requested reports. Therefore the list of system input data has been updated and is presented below:

1. Officer Assessment Card

2. Service Sheet

3. List of positions in Public Fire Prevention and Rescue Service.

4. Register of incapacity for work documents.

5. Organizational structure of Fire Prevention and Rescue Department

Reports that have to be provided by the system as an output result have been provided in paper form by the contact persons in Fire Prevention and Rescue Department. Having system’s input data and output results in hand, in depth analysis of these two has been performed and relationship between input and output has been traced.

System’s Input Data

The main input data sources for the system are Officer Assessment Card and Service Sheet that are paper forms and currently have to be filled-in in order to store staff related data and perform staff management activities in Fire Prevention and Rescue Department. 

Changes in officer’s service course are reflected by orders and recorded in the Service Sheet, meaning that every order registered in the Service Sheet represents a change in officer’s service course. The concept is presented by example in the table below:

	Event
	Record in the Service Sheet

	Officer moved to another department
	Order [Order No.] I command to move officer to another department. [Signature of the officer/institution that has issued the order]

	Officer awarded with an award
	Order [Order No.] I command to award officer with an award. [Signature of the officer/institution that has issued the order]

	Officer is granted with a service rank
	Order [Order No.] I command to grant officer with a service rank. [Signature of the officer/institution that has issued the order]

	Officer assigned to a new position
	Order [Order No.] I command to assign officer to a new position. [Signature of the officer/institution that has issued the order]


Table 4 - Mapping of Event and Record in the Service Sheet
Note: the record in the service sheet does not look exactly the same as the ones presented in the table above. The intention of the example is to demonstrate that each record in a service sheet reflecting the change in officer’s service course is an order.

Service Sheet also contains officer’s personal data like date and place of birth, education, family status, former working experience, etc. All the records on a change of officer’s service course in the Service Sheet are taken as the system’s input data source.

Officer Assessment Card contains more detailed officer’s personal data along with last records in a Service Sheet in the areas of received awards, granted service ranks, position and department changes, fined penalties, etc. Officer’s personal data stored in the Officer Assessment Card is taken as the system’s input data source.

Initially it was told by contact persons in Fire Prevention and Rescue Department that input data for the system will be taken only from Service Sheet and Officer Assessment Card. However, during the analysis of the system’s output data it was noticed that the mentioned above two input data sources are not enough to generate all the desired reports. As a result, the list of the system’s input data has been updated by 3 more sources:

1. List of positions in Public Fire Prevention and Rescue Service.

2. Organizational structure of Fire Prevention and Rescue Department.

3. Register of Incapacity for Work Documents (provided by an officer if he/she goes on a sick leave).

In-depth analysis of the system’s input data has been performed by taking each data field of the Service Sheet, Officer Assessment Card, and Register of Incapacity for Work Documents and giving the identification and explanation for each. The result is presented in a table that follows the following format:

	ID
	Data Field
	Notes

	
	
	


Table 5 - Input data analysis result table template

The identification of data fields will be used in the system’s output data analysis where the relationship between the system’s input and output will be traced.

The result of the analysis of the system’s input data can be found in Appendix D.
System’s Output Data

The most important task of the system is considered to be the automatic preparation of reports. Reports that have to be generated by the system were handed out in paper form by the contact persons in Fire Prevention and Rescue Department. Those have been thoroughly analyzed and relations between the system’s input and output have been traced. 
Below is a list of all the reports that have been requested to be automatically prepared by the system:
1. The summary of unoccupied staff

2. Semiannual staff report:

a. The staff of Fire-Prevention and Rescue Department (FPRD).

b. Background of the FPRD staff.

c. Student FPRD employees.

d. Age of FPRD staff.

e. Probation of FPRD staff.

f. Received awards (awarded officers).

g. Fallen officers.

h. Background of initiate FPRD staff.

i. Reasons of discharges.

j. Educational background of discharged officers.
Fire Prevention and Rescue Department provided the Terms of Reference document with the request for the reports to be generated in HTML format, with the possibility of further processing in text editor (MS Office Word or OpenOffice Writer).
In-depth analysis of the system’s output data has been performed by taking each data field of the reports and mapping it with the data fields in system’s input data sources. Traces between system’s input and output are established by putting the identification of input data field next to the output data field in the system’s output data analysis result table. The table follows the following format:
	Data Field
	Input data

	
	


Table 6 – Output data analysis result table template
The result of the analysis of the system’s input data can be found in Appendix E.

2.2.2.2 Use case specifications

As we have already specified critical use cases in Use case modeling section of the Inception phase, full list of non-critical use case specifications is provided in this section to capture who (actor) does what (interaction) with the system, for what purpose (goal). A complete set of use cases specifies all the different ways to use the system, and therefore defines all behavior required of the system, bounding the scope of the system. 

The specifications are written in easy-to-understand structured stories. This is engaging for users who can easily follow and validate the use cases, and the accessibility encourages users to be actively involved in defining the requirements.

	Use case
	Account Creation

	Summary
	New user account is created

	Detailed text
	System administrator initiates this use case, when new account has to be created in the system. Administrator enters needed information, if all the required data is present and correct, the new account is created.

	Preconditions
	System administrator has to be logged in the system.


Table 7 – Use case: Account creation
	Use case
	Account Deletion

	Summary
	User account is deleted

	Detailed text
	System administrator initiates this use case in order to delete account for one or other reason. Administrator finds certain account and deletes it from the system.

	Preconditions
	System administrator must be logged in the system and account to be deleted has to exist in the system.


Table 8 – Use case: Account deletion

	Use case
	Login

	Summary
	User or System Administrator logs in the system

	Detailed text
	User or system administrator initiates login, when he/she wants to use the system. The user enters needed information, which is checked by the system. If the system accepts entered data, the user is allowed to use the system according to the access level. In other case, error message is shown and he/she has to try again.

	Preconditions
	The user must be registered in the system.


Table 9 – Use case: Login

	Use case
	Logout

	Summary
	User or System Administrator logs out from the system

	Detailed text
	User or system administrator initiates logout, when he/she decides to end the use of the system. Accordant button is pressed or the browser window is closed and the user is logged out form the system.

	Preconditions
	The user or administrator must be logged in the system.


Table 10 – Use case: Logout
	Use case
	Password changing for user

	Summary
	User password is changed

	Detailed text
	User initiates the use case with intention to change his/her password. The user fills needed information and if all the required data is correct, the password is changed.

	Preconditions
	The user has to be logged in the system.


Table 11 – Use case: Password changing for user

	Use case
	Password changing for system administrator

	Summary
	User password is changed

	Detailed text
	System administrator has ability to change password belonging to any user of the system. He searches for particular user, provides needed information and the password is changed.

	Preconditions
	System administrator must be logged in the system


Table 12 – Use case: Password changing for system administrator
Visual representation of critical use cases

Diagram showing a visual representation of all four critical use cases (Officer Registration, Changing Officer Information, Report Generation, and Advanced Search)
 are provided to get better idea of how the sequence of interactions are carried out between actors and the system necessary to deliver the service that satisfies the goal of a user that initiated the use case.
State chart diagrams

State chart diagrams for critical use cases will be produced since they provide a good overview of the dynamic process and the logic of use cases.
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Figure 5 - Officer registration state chart diagram
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Figure 6 - Changing officer information state chart diagram
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Figure 7 - Report generation state chart diagram
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Figure 8 - Advanced search state chart diagram
Sequence diagrams

Sequence diagrams are used here to present the behavior of several objects within a single use case. Several sequence diagrams will be drawn to provide better overview of collaboration among objects in critical use cases.
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Figure 9 - Officer registration sequence diagram
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Figure 10 - Changing officer information sequence diagram
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Figure 11 - Report generation sequence diagram
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Figure 12 - Advanced search sequence diagram
2.2.2.3 Conclusion to Vision
In this activity we have clarified and refined stakeholder requirements to the target system. We produced in-depth analysis of system input and output data. The analysis was certainly very informative since it gave us clear view of what data will be exchanged in the system. Furthermore it was one of the most important inputs to the use case modeling process. Use cases prooved to be one of the most important and effective tools for capturing user requirements since they so clearly define what behavior the users expect to see from the system. Baselining of the Vision gave us all needed information to proceed further – to start database modeling and sytem component design activities, since we have now formed a general overview of what the system will do.
2.2.3 Database Modeling

The main goal of the database modeling activity is to design model of the database that will be one of the cornerstones of the personnel system. The activity consists of two prime phases – logical database modeling and physical database modeling.

2.2.3.1 Logical database modeling

The logical database model, that is going to be produced during this phase, will consist of a normalized model that will be set to third normal form. In addition, it will include elements that make up a database. The main goals of this stage are to capture the data needed to maintain services of the system, to divide the data into entities and to define relationship between the entities.

We begin by identifying the entities relevant to productive user interaction with the database. The primary sources for these entities are the samples of the reports that will have to be produced by the system and input data of new officer registration. Since registration of new officers as well as generation of the reports will be the main uses of the system, database should support all the attributes necessary to produce or store them.

The secondary source for entities is the process of using the system (authorization, registration and other user issues), which revolves around the secure issuing and transmission of data.

All of these considerations lead us to the following list of entities:

· Account – information about officer that will have access to the system is issued

· Officer – information about an officer working in the Fire Prevention and Rescue Department is issued
· Certificate – document confirming that an officer is serving in the Fire Prevention and Rescue Department

· Service Course – information about orders that had effect on an officer

· Service History – information about military service of an officer

· Educational Qualification – information about educational background of an officer
· Job History – information on jobs that an officer had

· Sick List – document given if an officer is on sick-leave

· Manning – information of how many officers are intended and how many are working in department in particular position
Furthermore, decision to include classified lists of languages, service ranks, qualifications, awards, penalties, discharges, positions and divisions into database is made. Therefore, all above mentioned lists will be seen as entities in further database modeling.
The following tables will give detailed information of each entity defined with attributes belonging to them. Furthermore, we will produce brief description to explain data that an attribute is intended to contain.

Account entity

Account entity issues information about officer that will have access to the system.
	Key
	Attribute name
	Description

	PK
	Account ID
	Identification number

	
	User Name
	User name used to log into the system

	
	Password
	Password used to log into the system

	
	Access Level
	Level of access showing what actions the user can perform in the system


Table 13 – Account entity

Award entity

Award entity is a classified list of awards.
	Key
	Attribute name
	Description

	PK
	Award ID
	Identification number

	
	Award Name
	Name of an award


Table 14 – Award entity

Certificate entity

Certificate entity contains information about document confirming that an officer is serving in the Fire Prevention and Rescue Department.
	Key
	Attribute name
	Description

	PK
	Certificate ID
	Identification number

	
	Certificate String
	Shows type of certificate

	
	Certificate No
	Number of certificate

	
	Issue Date
	Issue date of certificate

	
	Expiry Date
	Expiry date of certificate


Table 15 – Certificate entity

Discharge entity

Discharge entity is a classified list of purposes of discharges.
	Key
	Attribute name
	Description

	PK
	Discharge ID
	Identification number

	
	Purpose
	Purpose of a discharge


Table 16 – Discharge entity
Division entity

Division entity is a classified list of Fire-prevention and Rescue divisions.
	Key
	Attribute name
	Description

	PK
	Division ID
	Identification number

	
	Code1
	Attribute is used to keep the structure of the Fire-prevention and Rescue divisions in the DB.

	
	Code2
	Attribute is used to keep the structure of the Fire-prevention and Rescue divisions in the DB.

	
	Code3
	Attribute is used to keep the structure of the Fire-prevention and Rescue divisions in the DB.

	
	Code4
	Attribute is used to keep the structure of the Fire-prevention and Rescue divisions in the DB.

	
	Code5
	Attribute is used to keep the structure of the Fire-prevention and Rescue divisions in the DB.

	
	Code6
	Attribute is used to keep the structure of the Fire-prevention and Rescue divisions in the DB.

	
	Division Name
	Name of division


Table 17 - Division entity
Educational Qualification entity

Educational Qualification entity stores information about educational background of an officer.
	Key
	Attribute name
	Description

	PK
	ID
	Identification number

	
	Start Date
	Date when the education was started

	
	End Date
	Date when the education is finished

	
	Institution
	Educational institution

	
	Specialty
	What specialty is received after finishing education

	
	Background
	Educational background (university education, secondary education and etc.)

	
	Degree
	Academic degree


Table 18 - Educational Qualification entity

Job History entity

Job History entity stores information on jobs that an officer had.
	Key
	Attribute name
	Description

	PK
	ID
	Identification number

	
	Start Date
	Date when the job was started

	
	End Date
	Date when the job was finished

	
	Organization
	Organization in which an officer had the job

	
	Position
	Position that an officer had in the organization


Table 19 – Job History entity
Language entity

Language entity is classified list of languages.
	Key
	Attribute name
	Description

	PK
	Language ID
	Identification number

	
	Language Name
	Name of language


Table 20 – Language entity
Manning entity

Manning entity stores information of how many officers are intended and how many are working in department in particular position.
	Key
	Attribute name
	Description

	PK
	Division ID
	Identification number

	PK
	Position ID
	Identification number

	
	Intended Staff
	Number of officers intended to work in the position in the department

	
	Engaged Staff
	Number of officers working in the position in the department


Table 21 – Manning entity
Officer entity

Manning entity stores information of how many officers are intended and how many are working in department in particular position.
	Key
	Attribute name
	Description

	PK
	Personal Identity No
	Identification number

	
	Name
	Name of officer

	
	Surname
	Surname of officer

	
	Gender
	Gender of officer

	
	Family Composition
	The state of marriage, number of children and etc.

	
	Birth Date
	Date of birth

	
	Birth Place
	Place of birth

	
	Nationality
	Nationality of officer

	
	Assessment Card No
	Number of assessment card of officer

	
	SSString
	Social security string

	
	SSN
	Social security number

	
	Military Card String
	Military card string

	
	Military Card No
	Number of military card


Table 22 – Officer entity
Order entity

Order entity issues information about an order given to an officer.
	Key
	Attribute name
	Description

	PK
	Order No
	Number of order

	
	Publication Date
	Publication date of order

	
	Content
	Content of order

	
	Author
	Issuer of order (The president, Minister of FPRD and etc.)


Table 23 – Order entity
Penalty entity

Penalty entity is classified list of penalties.
	Key
	Attribute name
	Description

	PK
	Penalty ID
	Identification number

	
	Penalty Name
	Name of penalty


Table 24 – Penalty entity
Position entity

Position entity is classified list of positions.
	Key
	Attribute name
	Description

	PK
	Position ID
	Identification number

	
	Position Name
	Name of position


Table 25 – Position entity

Qualification entity

Qualification entity is classified list of qualifications.
	Key
	Attribute name
	Description

	PK
	Qualification ID
	Identification number

	
	Category
	All the officers have some sort of qualification category, on which the salary is dependent


Table 26 – Qualification entity

Service Course entity

Service Course entity issues information about orders that had effect on an officer.
	Key
	Attribute name
	Description

	PK
	Course ID
	Identification number

	
	Order Type
	The course of service is defined using different kind of orders (give award, move to the position in the department and etc.)

	
	Effect Date
	The date when order takes effect

	
	Expiry Date
	The date when order is not valid


Table 27 - Service Course entity
Service History entity

Service History entity issues information about military service of an officer.
	Key
	Attribute name
	Description

	PK
	ID
	Identification number

	
	Start Date
	Start date of service

	
	End Date
	End date of service

	
	Subdivision
	Subdivision where the officer was serving

	
	Post
	Post of officer in during the service


Table 28 – Service History entity
Service Rank entity

Service Rank entity is classified list of service ranks.
	Key
	Attribute name
	Description

	PK
	Rank ID
	Identification number

	
	Rank
	Rank name (Major, lieutenant, general and etc.)


Table 29 - Service Rank entity
Sick List entity

Sick List entity contains documents given if an officer is on sick-leave 
	Key
	Attribute name
	Description

	PK
	ID
	Identification number

	
	Disease
	Disease name

	
	Medical Institution
	Medical institution in which the officer got the sick-leave

	
	Sick Leave Days
	Number of days officer was not present

	
	Notes
	Notes about the disease if needed


Table 30 - Sick List entity

All the entities above are the source for the E/R diagram. The designed logical database model represents relationships between defined entities. This model is set to the third normal form.
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Figure 13 – Entities Relationship diagram

2.2.3.2 Physical Database Modeling

The physical database model defines the database schema and is built from the logical data model. Differently from logical database model, physical model consists of relations, which corresponds to entities and relationships defined in the logical model. The structure of relations is defined physically - every single relation is represented as a table including attributes. The physical database model is presented in relational diagram which is separated into four parts on purpose of clarity improvement.
The first diagram includes three tables that have most relations with other tables. The second, third and fourth diagrams contains Officers, Educational Qualifications, and Service Courses tables with related tables respectively.
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Figure 14 – Key tables
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Figure 15 – Officer table relations
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Figure 16 – Education Qualification table relations
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Figure 17 – Service Course table relations
Physical database modeling stage also includes discovering all data types of used attributes in the relational diagrams. In order to save place only table containing all the tables presented in alphabetical order is shown here. Full information about each entity can be found in Appendix F.
	Entity name
	Entity type
	Primary key
	Number of attributes

	

	Academic_Degree
	independent
	DegreeID
	2

	Account
	independent
	AccountID
	5

	Award
	independent
	AwardID
	2

	Background
	independent
	BackgroundID
	2

	Canceled_Penalty
	dependent
	CourseID, OrderedPenaltyID
	2

	Certificate
	independent
	CertificateID
	6

	Discharge
	independent
	DischargeID
	2

	Disease
	independent
	DiseaseCode, DiseaseSubtype
	3

	Division
	independent
	DivisionID
	8

	Division_Position_Change
	dependent
	CourseID, DivisionID, PositionID
	3

	Education_Qualification
	independent
	EduQualID
	8

	Educational_Institution
	independent
	InstitutionID
	2

	Granted_Qualification
	dependent
	CourseID, QualificationID
	2

	Granted_Rank
	dependent
	CourseID, RankID
	2

	Handed_Award
	dependent
	CourseID, AwardID
	2

	Job_History
	independent
	JobID
	6

	Known_Language
	dependent
	PersonalIdentityNo, LanguageID
	3

	Language
	independent
	LanguageID
	2

	Manning
	dependent
	DivisionID, PositionID
	4

	Officer
	independent
	PersonalIdentityNo
	13

	Order
	independent
	OrderNo
	4

	Order_Author
	independent
	AuthorID
	2

	Ordered_Penalty
	dependent
	OrderedPenaltyID
	3

	Penalty
	independent
	PenaltyID
	2

	Performed_Discharge
	dependent
	CourseID, DischargeID
	2

	Position
	independent
	PositionID
	2

	Qualification
	independent
	QualificationID
	2

	Service_Course
	independent
	CourseID
	6

	Service_History
	independent
	ServiceID
	6

	Service_Rank
	independent
	RankID
	2

	Sick_List
	independent
	ID
	7

	Specialty
	independent
	SpecialtyID
	2


Table 31 – Database tables overview

2.2.4 Construction phase planning

This section of report is intended to provide the result of construction phase iterations planning activity. According the work breakdown structure presented in the software development plan, the time schedule for the iterations of the construction phase has been produced. It can be found in Appendix B.
2.2.5 Assessment of elaboration phase

2.2.5.1 Introduction
Assess elaboration phase activity is carried out to review the degree to which the iteration achieved its objectives and evaluation criteria, to determine rework to be done. In addition, it provides a mechanism for openly disseminate process, progress, practices, and experience information to and from stakeholders.

2.2.5.2 Scope

The assessment concerns the elaboration phase of our methodology.

2.2.5.3 References

We will directly or indirectly refer to the:

· Product vision
· Business case
· Project risk list
· Software development plan

· Methodology description

· Elaboration phase plan

2.2.5.4 Phase objectives reached

Process quality

Likewise after inception phase we feel that the methodology suites the study project well.
Product vision

The primary goal of the product vision statement was to show purpose and direction of the project, and it was surely achieved, since the vision continued to guideline us over all the elaboration phase keeping the development focused on the user needs.
Risks

In the elaboration phase we discovered new risk – project team is too small for the project. It was obvious as every time we were finishing an activity, lack of time for desirable realization was sensible. The project faced with the following risks in the elaboration phase:

· Project falls behind the schedule – the fact that the project ran into the risk after the inception phase and we are still five days behind the schedule before the construction phase.
2.2.5.5 Adherence to the plan

The elaboration phase was concluded five days behind the schedule. The main purpose to this is that group overestimated time needed to finish all activities on time and in desirable quality. Furthermore, the group is same five days behind as after the inception phase, therefore, we could say that the risk was neutralized.

2.2.5.6 Life cycle architecture milestone evaluation

Stakeholders’ agreement on all the objectives of life cycle architecture milestone was achieved:

· The requirements are stable.

· The architecture is stable.

· The development plan for the construction phase is defined with enough reliability that construction iterations can precede with predictable results.
2.2.5.7 External changes occurred

Cia gal reikes ka nors priblevyzgot
2.2.5.8 Rework required

Jei virsuje ka nors prirasysime, tai ir cia tada reikes parasyt
3 Production Stage

3.1 Construction Phase
Appendix A
Project Establishment

The Assignment

This project will be carried out in the period from the 23rd of August, 2004 to the 5th of November, 2004 and is part of the requirements of the fifth semester curriculum in the datamatician education at Roskilde Business College. The main objective of the project is to develop a prototype of personnel management system for the Fire-Prevention and Rescue Department of Lithuania. Our main task is to research various possible solutions for an implementation of above mentioned personnel system with a goal of recommending well reasoned component architecture for future realization at Mit-Soft. This includes the development of a vertical prototype with limited functionality.

The prototype will be delivered with a report that outlines the work undertaken during development. As an integral part of the project, the group will propose a problem definition. This will be the driving force that we will base our investigations and decisions on, throughout the report. Conclusions to this problem definition will also be outlined in the report.

Other objectives

· Gain further experience in organizing and managing development projects

· Exercise and develop our skills in systems development, programming, building databases

· Gain experience working in teams

· Gain experience in developing distributed systems

· Apply the theory that has been learned in school

Resources Available

Below is a list of human and technical resources upon which we will rely during the development of the project.

Human resources available

The Project Team

	Name
	E-Mail

	Jonas Mitašiūnas
	jonas.mitasiunas@mif.vu.lt

	Vytautas Baronas
	naglas@bk.ru


Establishment Table 1 - Group members
	Name
	Strengths
	Weaknesses

	Jonas
	Motivated, methodical, good programming, Systems and compromising
	Wants to do many different things at the same time. Loves to sleep

	Vytautas
	Motivated, positive, good in Programming, Systems and has fun making projects
	Lack of patience, sometimes needs a small kick to stay focused


Establishment Table 2 – Strengths
Project Advisor
	Degree
	Name
	E-Mail

	Associate professor
	Michael Claudius
	claudius@rhs.dk


Establishment Table 3 - Project advisor
Michael is an experienced teacher in system development, programming, and as project advisor he will give us feedback and suggestion about the project work.  As we are working abroad, we will communicate with him by e-mails reporting our progress at least ones a week. Michael could check if we are doing fine and help us where we have difficulties.
Contact Persons
	Name
	E-Mail
	Description

	Gediminas Šukšta
	g.suksta@vpgt.lt 
	@VPGT

	Antanas Mitašiūnas
	antanas.mitasiunas@maf.vu.lt
	@Mit-Soft


Establishment Table 4 - Contact persons
Technical resources available

The list below is the tools that we are going to use during the project. The choice is based on the customer’s requirements common tools so that the entire group members will provide a compatible product that can be used in the place that we are working at.

Software

· Microsoft Word XP (Word Processor)

· Microsoft Visio 2000 (Chart Application)

· MySQL Max DB (Database Management System)

· Java 2 platform (Programming Language)

· Eclipse (Development Tool)

Hardware

· PC at practice place and at home

· Laser printer at practice place

· Mail server and file server for back-ups

· USB flash memory sticks

Risks List for the study project

To ensure the success of the project we decided to make risk analysis in order to diminish the risk of unsuccessful ending.

	Risk
	Consequence
	Possibility
	Priority
	Prevention and Solution

	Loss of enthusiasm and motivation
	Delays

Conflicts

Stress
	1
	4
	Job rotation.

	Illness
	Delays

Loss of motivation
	3
	3
	Re-assign tasks to other team members.

	Project fall behind schedule
	Delays

Stress

Poor product
	4
	4
	Add weekend days to schedule. Narrow scope of project. More individual work.

	Project uncertainties
	Setbacks

Poor product

Stress
	2
	3
	Consult with advisors. Perform baselines. Consult previous projects.

	All backup media loss
	Loss of entire project

Loss of motivation

Poor Product

Setbacks
	1
	5
	Gather all paper documentation, Re-establish smaller project.

	Project is sidetracked by other activities
	Setbacks
	4
	3
	Concentrate on project during working hours.

	Personal conflicts within the team
	Loss of motivation

Setbacks

Poor product

Stress
	1
	4
	Consult with project advisors. Meet outside project setting for informal discussion of the problem.

	Customer withdraws from the project
	Loss of motivation,

Loss of entire project


	1
	4
	Consult with project advisor. Try to find another company or customer and start smaller size project.

	A person decides to leave the project team 
	Setbacks

Stress

Poor product
	2
	3
	Another team-member does all the work alone. Narrow scope of the project and add weekend days to the schedule.

	Unfamiliarity with the methodology
	Setbacks

Stress
	4
	4
	Collect information form internet and books. Consult with project advisor.


Establishment Table 5 - Risks
Key:

	Very High
	5

	High
	4

	Medium
	3

	Low
	2

	Very Low
	1


One risk is seen as being extremely serious: loss of backup media. That is why, backup procedure is documented bellow, despite the feeling that we are prepared quite well not to let this happen. Other risks do not seem to be very serious to our team, as we feel well equipped to deal with them.

Backup procedure

The backup procedure will be carried out for safety reasons diminishing the risk of loosing all the work. It will also allow group members to access the material whenever needed. The backup procedure will be carried out when project milestones will be reached and after each working day backing up the progress that has been done during the current day on three separate locations (digital drives):

1. Mit-Soft’s file server

2. Mail servers:

a. naglas@bk.ru
b. jonas.mitasiunas@gmail.com
3. Project team’s working computer

Preventive Measures

Group Structure (Roles)

Since our group is small we are establishing only two roles.
	Role Name
	Persons Name
	Duration

	Backup Person, Hardcopy person
	Vytautas, Jonas
	Changes weekly


Establishment Table 6 – Roles
Hard Copy Person is in control of the hard copy versions, making sure they are in order and available on request.
Backup Person is an important position. This person has to control the documents on electronic form and back-up these.
Such structure has been chosen because of the size of the project group and internal factors. We do not feel the need of the project leader or any other roles in the group since it is composed of only two persons which knows each other very well and have experience in working together on previous successful projects where the same loose group structure has been used.

Working schedule and place of work
	
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday
	Sunday

	Morning
	GW
	GW
	GW
	GW
	GW
	
	

	Afternoon
	GW
	GW
	GW
	GW
	GW
	PA
	PA

	Evening
	PA
	
	PA
	
	
	
	


Establishment Table 7 - Working schedule
Key:

GW- Group-work

PA - Personal assignment
Working place is practice place. Individual assignments will also be carried out at home.

Appendix B
Project WBS and Schedule
Work Breakdown Structure

A   Management


AA   Inception phase management



AAA   Prepare business case



AAB   Prepare product vision statement



AAC   Plan software development



AAD   Plan elaboration phase



AAE   Assess inception phase


AB   Elaboration phase management



ABA   Baseline work breakdown structure



ABB   Plan the construction phase



ABC   Assess elaboration phase


AC   Construction phase management



ACA   Assess construction phase

B   Environment


BA   Inception phase environment specification



BAA   Define development environment



BAB   Define technological environment


BB   Elaboration phase environment revision



BBA   Review and administrate development environment


BC   Construction phase environment maintenance



BCA   Maintain development environment

C   Requirements


CA   Inception phase requirements development



CAA   Specify vision


CB   Elaboration phase requirements



CBA   Baseline vision



CBB   Define architecture objectives


CC   Construction phase requirements maintenance



CCA   Review architecture objectives



CCB   Define iteration objectives

D   Design


DA   Inception phase architecture prototyping



DAA   Discuss architecture description


DB   Elaboration phase design



DBA   Model database



DBB   Baseline architecture


DC   Construction phase design modeling



DCA   Maintain architecture design



DCB   Design components

E   Implementation


EA   Inception phase prototyping


EB   Elaboration phase component implementation



EBA   Code critical components


EC   Construction phase component implementation



ECA   Code components

Project Overview
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Project Schedule Figure 1 - Project overview
Inception Phase
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Project Schedule Figure 2 - Inception phase
Elaboration Phase
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Project Schedule Figure 3 - Elaboration phase
Construction phase
Appendix C

Group Working Contract

As a member of the Group, I agree to follow the rules and conditions:

I will communicate with my group if there is something I do not understand, so that I can get all the necessary information needed to complete the assignment to the best of my ability. I will work as much as needed to understand the topic of the book and assignments (homework as well as group work) so that I can help my group to make the best project possible.

I will complete every group assignment that I am responsible for, within the timeframe agreed to in the group. If I cannot complete the work in the time that I have agreed to, I will contact someone else of the group, to ask if he could take over the task. 

If I cannot come to a group meeting, I will send my group work to the group, by email or giving it to another person in the group. The workload of assignments must be shared about equally. Absences for reasonable causes (such as illness, other meetings, work or other commitments outside of the school) from project meetings are not to be counted against group member.

It’s agreed that we will not take any problems that we have in our group outside of group. We will respect and trust each other to make assignments and other group work following the guidelines in this contract.

I have read and understood this contract, and I agree to all of its conditions.

Signatures

With our signature we acknowledge the above rules and roles and will do the best to perform accordingly:

Jonas:

Vytautas:
Appendix D

System’s Input Data Analysis

The appendix contains results of the performed in-depth system’s input data analysis.

Officer Assessment Card

	ID
	Data Field
	Notes

	IK1m
	Education Institution
	

	IK2m
	Entering/Graduation date 
	Dates of entering the education institution and graduation are entered in this field. If a officer has not graduated yet, years completed in the institution are put down.

	IK3m
	Specialty
	

	IK4m
	Educational background
	

	IK5m
	Academic degree
	

	IK6m
	Academic name
	

	IK7m
	Name of honor
	Negotiable data field. Could be this one is not necessary. 

	IK8m
	Native language
	Default record in the data field is “Lithuanian”. If this is not the case, another language is entered.

	IK9m
	Other known language (fluent)
	

	IK10m
	Other known language (with dictionary)
	

	IK11m
	Other known language (fluent)
	

	IK12m
	Other known language (with dictionary)
	

	IK1dv
	From
	A date, when officer started working in the place stated in the data field IK3dv is entered.

	IK2dv
	To
	A date, when officer finished working in the place stated in the data field IK3dv is entered.

	IK3dv
	Organization (company)
	A place where an officer worked before entering Internal Affairs system.

	IK4dv
	Position
	A position that officer has taken in the place stated in data field IK3dv is entered.

	IK5dv
	Social security card
	

	IK6dv
	Social security number
	

	IK1a
	Number of Officer Assessment Card
	The seven digit number following the format: XXXYYYY where XXX is not changeable identification number that is given to every division of the Ministry of Internal Affairs; YYYY – card identification number in the range from 0001 to 9999.

	IK2a
	Surname
	

	IK3a
	Name
	

	IK4a
	Personal identity number
	

	IK5a
	Place of birth
	

	IK6a
	Photo
	

	IK1ti
	From
	If an officer served in army or worked in National Security Department or other departments of Internal Affairs System the date when an officer has started working in above mentioned institutions is entered in the data field.

	IK2ti
	To
	If an officer served in army or worked in National Security Department or other departments of Internal Affairs System the date when an officer has finished working in above mentioned institutions is entered in the data field.

	IK3ti
	Department
	If an officer served in army or worked in National Security Department or other departments of Internal Affairs System, a concrete department of the above mentioned institution is entered in the data field.

	IK4ti
	Position
	If an officer served in army or worked in National Security Department or other departments of Internal Affairs System the position that has been taken by an officer is entered in the data field.

	IK5ti
	Military document
	

	IK6ti
	Military document number
	

	IK1t
	Work certificate
	

	IK2t
	Work certificate number
	

	IK3t
	Issuance date
	An issuance date of the work certificate is entered in the data field

	IK4t
	Expires
	An expiry date of the work certificate is entered in the data field

	IK1te
	Department, service
	The last record in a Service Sheet on a working place in the Fire Prevention and Rescue Department is entered in the data field.

	IK2te
	Position
	A position taken by an officer in the place stated in the data field IK1te is entered.

	IK3te
	Appointment date
	An appointment date to the position stated in the data field IK2te is entered

	IK4te
	Signed by, Order No.
	Official who signed the order to appoint an officer to the position stated in the data field IK2te and order number is entered in the data field.

	IK5te
	Reason of discharge
	

	IK6te
	Date
	Date of discharge is entered in the data field.

	IK7te
	Order No.
	Number of the order commanding to discharge an officer is entered in the data field.

	IK8te
	Rank
	

	IK9te
	Date
	Date of the effect of the order to grant an officer with new rank is entered in the data field.

	IK10te
	Signed by, Order No.
	Official who signed the order to grant an officer with the rank stated in the data field IK8te and order number is entered in the data field.

	IK11te
	Date
	Date of the effect of the order to award an officer with an award is entered in the data field.

	IK12te
	Signed by, Order No.
	Official who signed the order to award an officer with an award stated in the data field IK13te and order number is entered in the data field.

	IK13te
	Award
	

	IK14te
	Total number of awards
	

	IK15te
	Qualification category
	

	IK16te
	Signed by
	Official who signed the order to grant an officer with the qualification category stated in the data field IK15te is entered in. 

	IK17te
	Date
	Date of the effect of the order to grant an officer with the new qualification category is entered in the data field.

	IK18te
	Order No.
	Number of the order commanding to grant an officer with the new qualification category is entered in the data field.

	IK1d
	Last irregularity
	

	IK2d
	Signed by
	Official who signed the order to penalize an officer for the irregularity stated in the data field IK1d is entered in.

	IK3d
	Penalty
	

	IK4d
	Date
	Date of the effect of the order to penalize an officer for the irregularity stated in the data field IK1d is entered in.

	IK5d
	Order No.
	Number of the order commanding to penalize an officer for the irregularity stated in the data field IK1d is entered in.

	IK6d
	Cancelled by
	Official who signed cancellation of the order commanding to penalize an officer for the irregularity stated in the data field IK1d is entered in.

	IK7d
	Date
	Date of the effect of the order to cancel the order commanding to penalize an officer for the irregularity stated in the data field IK1d is entered in.

	IK8d
	Order No.
	Number of the order to cancel the order stated in the data field IK5d is entered in.

	IK9d
	Total number of penalties
	


Service Sheet

	ID
	Data Field
	Notes

	TL1
	Name, surname
	

	TL2
	Date of birth
	

	TL3
	Place of birth
	

	TL4
	Inhabitancy
	

	TL5
	Nationality
	

	TL6
	Educational qualification and specialty
	

	TL7
	Other languages
	

	TL8
	Family status
	

	TL9
	Academic degrees
	

	TL10
	Job history
	

	TL11
	From
	A date, when officer started working in the place stated in the data field TL13 is entered.

	TL12
	To
	A date, when officer finished working in the place stated in the data field TL13 is entered.

	TL13
	Organization (company)
	A place where an officer worked before entering Internal Affairs system.

	TL14
	Position
	A position that officer has taken in the place stated in data field IK3dv is entered.

	TL1te
	Signed by
	Official who signed the order affecting officer’s service course entered in the data field.

	TL2te
	Date
	Date of the effect of the order affecting officer’s service course is entered in the data field.

	TL3te
	Order No.
	Number of the order affecting officer’s service course is entered in the data field.

	TL4te
	Content
	Content of the order affecting officer’s service course is entered in the data field

	TL5te
	Salary rate
	

	TL1pa
	Signed by
	Official who signed the order commanding to award or embolden an officer is entered in the data field.

	TL2pa
	Date
	Date of the effect of the order commanding to award or embolden an officer is entered in the data field.

	TL3pa
	Order No.
	Number of the order commanding to award or embolden an officer is entered in the data field..

	TL4pa
	Content
	Content of the order commanding to award or embolden an officer is entered in the data field.

	TL1n
	Signed by
	Official who signed the order commanding to penalize an officer is entered in the data field.

	TL2n
	Date
	Date of the effect of the order commanding to penalize an officer is entered in the data field.

	TL3n
	Order No.
	Number of the order commanding to penalize an officer is entered in the data field.

	TL4n
	Content
	Content of the order commanding to penalize an officer is entered in the data field.


Register of Incapacity for Work Documents
	ID
	Data Field
	Notes

	NP1
	Name
	

	NP2
	Surname
	

	NP3
	Place of work
	

	NP4
	Position
	

	NP5
	Medical institution that issued incapacity for work document
	

	NP6
	Set of incapacity for work document
	

	NP7
	Number of incapacity for work document
	

	NP8
	Code of the disease according TLK-10
	

	NP9
	Number of incapacity days
	

	NP10
	Notes
	


Appendix E

System’s Output Data Analysis
The appendix contains results of the performed in-depth system’s output data analysis.
Appendix F
Entities
The appendix provides full information about the entities we discovered during the Database Modeling workflow of the Elaboration phase.

Entity 'Academic_Degree'

	Entity name
	Academic_Degree

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	DegreeID
	Integer
	yes
	yes

	
	Degree
	Varchar (20)
	no
	no


Relationships
	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Academic_Degree
	Education_Qualification
	1 : N


Entity 'Account'

	Entity name
	Account

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	AccountID
	Integer
	yes
	yes

	FK
	PersonalIdentityNo
	Integer
	yes
	no

	
	UserName
	Varchar (10)
	no
	no

	
	Password
	Varchar (10)
	no
	no

	
	AccessLevel
	Char (1)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Officer
	Account
	1 : 0..1


Entity 'Award'

	Entity name
	Award

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	AwardID
	Integer
	yes
	yes

	
	AwardName
	Varchar (30)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Identifying
	Award
	Handed_Award
	1 : N


Entity 'Background'

	Entity name
	Background

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	BackgroundID
	Integer
	yes
	yes

	
	BackgroundName
	Varchar (30)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Background
	Education_Qualification
	1 : N


Entity 'Canceled_Penalty'

	Entity name
	Canceled_Penalty

	Entity type
	dependent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PFK
	CourseID
	Integer
	yes
	no

	PFK
	OrderedPenaltyID
	Integer
	yes
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Identifying
	Ordered_Penalty
	Canceled_Penalty
	1 : N

	Identifying
	Service_Course
	Canceled_Penalty
	1 : N


Entity 'Certificate'

	Entity name
	Certificate

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	CertificateID
	Integer
	yes
	yes

	FK
	PersonalIdentityNo
	Integer
	yes
	no

	
	CertificateString
	Varchar (5)
	no
	no

	
	CertificateNo
	Integer
	no
	no

	
	IssueDate
	Date
	no
	no

	
	ExpiryDate
	Date
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Officer
	Certificate
	1 : N


Entity 'Discharge'

	Entity name
	Discharge

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	DischargeID
	Integer
	yes
	yes

	
	Purpose
	Varchar (30)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Identifying
	Discharge
	Performed_Discharge
	1 : N


Entity 'Disease'

	Entity name
	Disease

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	DiseaseCode
	Char (3)
	yes
	no

	PK
	DiseaseSubtype
	Char (1)
	yes
	no

	
	DiseaseName
	Varchar (30)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Disease
	Sick_List
	1 : N


Entity 'Division'

	Entity name
	Division

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	DivisionID
	Integer
	yes
	yes

	
	Code1
	Char (2)
	no
	no

	
	Code2
	Char (2)
	no
	no

	
	Code3
	Char (2)
	no
	no

	
	Code4
	Char (2)
	no
	no

	
	Code5
	Char (2)
	no
	no

	
	Code6
	Char (2)
	no
	no

	
	DivisionName
	Varchar (30)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Identifying
	Division
	Division_Position_Change
	1 : N

	Identifying
	Division
	Manning
	1 : N


Entity 'Division_Position_Change'

	Entity name
	Division_Position_Change

	Entity type
	dependent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PFK
	CourseID
	Integer
	yes
	no

	PFK
	DivisionID
	Integer
	yes
	no

	PFK
	PositionID
	Integer
	yes
	no


Relationships

	Type
	Parent entity
	Child entity
	Card.

	Identifying
	Service_Course
	Division_Position_Change
	1 : N

	Identifying
	Division
	Division_Position_Change
	1 : N

	Identifying
	Position
	Division_Position_Change
	1 : N


Entity 'Education_Qualification'

	Entity name
	Education_Qualification

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	ID
	Integer
	yes
	yes

	FK
	PersonalIdentityNo
	Integer
	yes
	no

	
	StartDate
	Date
	no
	no

	
	EndDate
	Date
	no
	no

	FK
	InstitutionID
	Integer
	yes
	no

	FK
	SpecialtyID
	Integer
	yes
	no

	FK
	BackgroundID
	Integer
	yes
	no

	FK
	DegreeID
	Integer
	yes
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Officer
	Education_Qualification
	1 : N

	Non-identifying
	Educational_Institution
	Education_Qualification
	1 : N

	Non-identifying
	Academic_Degree
	Education_Qualification
	1 : N

	Non-identifying
	Specialty
	Education_Qualification
	1 : N

	Non-identifying
	Background
	Education_Qualification
	1 : N


Entity 'Educational_Institution'

	Entity name
	Educational_Institution

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	InstitutionID
	Integer
	yes
	yes

	
	InstitutionName
	Varchar (100)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Educational_Institution
	Education_Qualification
	1 : N


Entity 'Granted_Qualification'

	Entity name
	Granted_Qualification

	Entity type
	dependent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PFK
	CourseID
	Integer
	yes
	no

	PFK
	QualificationID
	Integer
	yes
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Identifying
	Qualification
	Granted_Qualification
	1 : N

	Identifying
	Service_Course
	Granted_Qualification
	1 : N


Entity 'Granted_Rank'

	Entity name
	Granted_Rank

	Entity type
	dependent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PFK
	CourseID
	Integer
	yes
	no

	PFK
	RankID
	Integer
	yes
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Identifying
	Service_Rank
	Granted_Rank
	1 : N

	Identifying
	Service_Course
	Granted_Rank
	1 : N


Entity 'Handed_Award'

	Entity name
	Handed_Award

	Entity type
	dependent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PFK
	CourseID
	Integer
	yes
	no

	PFK
	AwardID
	Integer
	yes
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Identifying
	Service_Course
	Handed_Award
	1 : N

	Identifying
	Award
	Handed_Award
	1 : N


Entity 'Job_History'

	Entity name
	Job_History

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	ID
	Integer
	yes
	yes

	FK
	PersonalIdentityNo
	Integer
	yes
	no

	
	StartDate
	Date
	no
	no

	
	EndDate
	Date
	no
	no

	
	Organization
	Varchar (50)
	no
	no

	
	Position
	Varchar (30)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Officer
	Job_History
	1 : N


Entity 'Known_Language'

	Entity name
	Known_Language

	Entity type
	dependent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PFK
	PersonalIdentityNo
	Integer
	yes
	no

	PFK
	LanguageID
	Integer
	yes
	no

	
	Level
	Varchar (20)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Card.

	Identifying
	Officer
	Known_Language
	1 : N

	Identifying
	Language
	Known_Language
	1 : N


Entity 'Language'

	Entity name
	Language

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	LanguageID
	Integer
	yes
	yes

	
	Language
	Varchar (15)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Card.

	Identifying
	Language
	Known_Language
	1 : N


Entity 'Manning'

	Entity name
	Manning

	Entity type
	dependent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PFK
	DivisionID
	Integer
	yes
	no

	PFK
	PositionID
	Integer
	yes
	no

	
	IntendedStaff
	Integer
	no
	no

	
	EngagedStaff
	Integer
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Identifying
	Division
	Manning
	1 : N

	Identifying
	Position
	Manning
	1 : N


Entity 'Officer'

	Entity name
	Officer

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	PersonalIdentityNo
	Integer
	yes
	yes

	
	Name
	Varchar (15)
	no
	no

	
	Surname
	Varchar (15)
	no
	no

	
	Gender
	Char (1)
	No
	no

	
	FamilyComposition
	Long varchar
	no
	no

	
	BirthDate
	Date
	no
	no

	
	BirthPlace
	Varchar (20)
	no
	no

	
	Nationality
	Varchar (20)
	no
	no

	
	AssessmentCardNo
	Integer
	no
	no

	
	SSString
	Varchar (5)
	no
	no

	
	SSN
	Integer
	no
	no

	
	MilitaryCardString
	Varchar (5)
	no
	no

	
	MilitaryCardNo
	Integer
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Officer
	Service_History
	1 : N

	Non-identifying
	Officer
	Certificate
	1 : N

	Non-identifying
	Officer
	Job_History
	1 : N

	Identifying
	Officer
	Known_Language
	1 : N

	Non-identifying
	Officer
	Sick_List
	1 : N

	Non-identifying
	Officer
	Education_Qualification
	1 : N

	Non-identifying
	Officer
	Service_Course
	1 : N

	Non-identifying
	Officer
	Account
	1 : N


Entity 'Order'

	Entity name
	Order

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	OrderNo
	Integer
	yes
	yes

	
	PublicationDate
	Date
	no
	no

	
	Content
	Long varchar
	no
	no

	FK
	AuthorID
	Integer
	yes
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Order
	Service_Course
	1 : N

	Non-identifying
	OrderAuthor
	Order
	1 : N


Entity 'Order_Author'

	Entity name
	Order_Author

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	AuthorID
	Integer
	yes
	yes

	
	Author
	Varchar
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Order_Author
	Order
	1 : N


Entity 'Ordered_Penalty'

	Entity name
	Ordered_Penalty

	Entity type
	dependent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	OrderedPenaltyID
	Integer
	yes
	yes

	FK
	CourseID
	Integer
	yes
	no

	FK
	PenaltyID
	Integer
	yes
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Penalty
	Ordered_Penalty
	1 : N

	Non-identifying
	Service_Course
	Ordered_Penalty
	1 : N

	Identifying
	Ordered_Penalty
	Canceled_Penalty
	1 : N


Entity 'Penalty'

	Entity name
	Penalty

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	PenaltyID
	Integer
	yes
	yes

	
	PenaltyName
	Varchar (30)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Identifying
	Penalty
	Ordered_Penalty
	1 : N

	Identifying
	Penalty
	Canceled_Penalty
	1 : N


Entity 'Performed_Discharge'

	Entity name
	Performed_Discharge

	Entity type
	dependent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PFK
	CourseID
	Integer
	yes
	no

	PFK
	DischargeID
	Integer
	yes
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Identifying
	Service_Course
	Performed_Discharge
	1 : N

	Identifying
	Discharge
	Performed_Discharge
	1 : N


Entity 'Position'

	Entity name
	Position

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	PositionID
	Integer
	yes
	yes

	
	PositionName
	Varchar (30)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Identifying
	Position
	Division_Position_Change
	1 : N

	Identifying
	Position
	Manning
	1 : N


Entity 'Qualification'

	Entity name
	Qualification

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	QualificationID
	Integer
	yes
	yes

	
	Category
	Varchar (30)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Identifying
	Qualification
	Granted_Qualification
	1 : N


Entity 'Service_Course'

	Entity name
	Service_Course

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	CourseID
	Integer
	yes
	yes

	FK
	PersonalIdentityNo
	Integer
	yes
	no

	FK
	OrderNo
	Integer
	yes
	no

	
	OrderType
	Varchar (20)
	no
	no

	
	EffectDate
	Date
	no
	no

	
	ExpiryDate
	Date
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Officer
	Service_Course
	1 : N

	Identifying
	Service_Course
	Ordered_Penalty
	1 : N

	Identifying
	Service_Course
	Canceled_Penalty
	1 : N

	Identifying
	Service_Course
	Granted_Qualification
	1 : N

	Identifying
	Service_Course
	Granted_Rank
	1 : N

	Identifying
	Service_Course
	Handed_Award
	1 : N

	Identifying
	Service_Course
	Performed_Discharge
	1 : N

	Identifying
	Service_Course
	Division_Position_Change
	1 : N

	Non-identifying
	Order
	Service_Course
	1 : N


Entity 'Service_History'

	Entity name
	Service_History

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	ID
	Integer
	yes
	yes

	FK
	PersonalIdentityNo
	Integer
	yes
	no

	
	StartDate
	Date
	no
	no

	
	EndDate
	Date
	no
	no

	
	Subdivision
	Varchar (100)
	no
	no

	
	Post
	Varchar (30)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Officer
	Service_History
	1 : N


Entity 'Service_Rank'

	Entity name
	Service_Rank

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	RankID
	Integer
	yes
	yes

	
	Rank
	Varchar (20)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Identifying
	Service_Rank
	Granted_Rank
	1 : N


Entity 'Sick_List'

	Entity name
	Sick_List

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	ID
	Integer
	yes
	yes

	FK
	PersonalIdentityNo
	Integer
	yes
	no

	FK
	DiseaseCode
	Char (3)
	yes
	no

	FK
	DiseaseSubtype
	Char (1)
	yes
	no

	
	MedicalInstitution
	Varchar (50)
	no
	no

	
	SickLeaveDays
	Smallint
	no
	no

	
	Notes
	Long varchar
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Officer
	Sick_List
	1 : N

	Non-identifying
	Disease
	Sick_List
	1 : N


Entity 'Specialty'

	Entity name
	Specialty

	Entity type
	independent


Attributes

	Key
	Attribute name
	Data type
	Not null
	Unique

	PK
	SpecialtyID
	Integer
	yes
	yes

	
	SpecialtyName
	Varchar (30)
	no
	no


Relationships

	Type
	Parent entity
	Child entity
	Cardinality

	Non-identifying
	Specialty
	Education_Qualification
	1 : N


Appendix F
� Software Project Management. A Unified Framework by Walker Royce, 1998


� www.rpbourret.com/xml/XMLAndDatabases.htm


� www.oracle.com/technology/products/database/oracle10g


� www.microsoft.com/sql/evaluation/overview/default.asp


� www.borland.com/interbase/pdf/ib71_feaben.pdf


� www.mysql.com/products/maxdb/features.html


� www-3.ibm.com/software/data/db2/windows


� www.oracle.com/technology/products/database/oracle10g


� Specification of the critical use cases can be found in Use case modeling section of the Inception phase (page 36)
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