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1. Project Establishment

The project establishment is written in order for the group members to understand and accept the situation they are facing and recognize what is required and expected from them.

We will establish the activities expected during the project. We will also establish other essential elements of the project establishment like working practices, planning activities, staff and resources management, standards, law, and agreements, critical conditions, etc. 

1.1 Project Requirements

This project will be carried out from 28/08/05 until 03/11/05 and constitutes the requirements of the final project in the Advanced Computer Science Class (International) in System Development, IT strategy and Advanced Programming electives at Roskilde Handel School.  

1.2 Resources available

Purpose

Document was created in order to establish available recourses which we will rely on during project period. 

Overview

The available resources are distinguished between human -such as available working time and places, and the technical and material resources which will be used in by group members during final project.
1.2.1 Human resources available
This chapter serves to show the human resources that will be working in our team. Here you can see some personal information about project team as well as our professional strengths and weaknesses.
1.2.2 Personal information of human resources

Gelminas Repsas (Lithuania):  Born in Siauliai (capital Vilnius) in 1984. After graduating Didzdvario Gymnasium in 2001 continue studyng in Roskilde Bussines school.

Bozidar Anastasijevic (Boz) (Serbia and Montenegro): Born in Belgrade (capital city of Serbia) on 4th of December 1982. Spent most of his childhood in a small city close to Bulgarian border called Zajecar. He finished primary school as well as 3 years of Gymnasium in the same town before moving back to Belgrade for a final year of Gymnasium. He attended 2 years of “Faculty of civil defense” before coming to Denmark in the ending of August of 2003. His working experience is quite rich in the service area as he worked in numerous bars and pubs in Serbia. Out from school, Boz is working as football trainer at “Himmelev-Veddelev Boldklub”.
Michael Claudius (Denmark): is an experienced teacher in programming and system development. He has supervised many projects and many project groups during his years at Roskilde Handelskkole and is one of the best teachers this school has to offer. He will be guiding this project group in its final contribution to the school this autumn.
1.2.3 Personal strengths and weaknesses 

	Name
	Strengths
	Weaknesses

	Gelminas
	Poses strong organizational skills. Has experience in project leading and has good understanding of system development. On top of that he is almost equally skilled in programming which makes him a good leader and gives a big plus to the group.  
	Likes to sleep too much. This makes him late for group meeting sometime which can cause motivation drop. 

	Boz
	Always willing to help. Has experience in project leading. Has solid understanding of project management and system development overall. His friendly personality makes him easy to work with. 
	One of the worst programming people you can meet. Tends to get extremely lazy from time to time which makes the work rate drop.   


1.2.4 Project Team contacts 

	Name
	Telephone
	E-Mail

	Gelminas Repsas
	50927760
	gelminas@gmail.com

	Bozidar Anastasijevic (Boz)
	25852755
	boz_a_scg@yahoo.com


	Name
	Telephone
	E-Mail

	Michael Claudius (project advisor)
	
	claudius@rhs.dk


	Name 
	Ilhan Firat

	Address 
	Industrivej 44 , 2mf

	City 
	Roskilde

	Telephone 
	+4546757585

	Fax
	+4546757580

	www url
	-

	E-mail:
	ilhan@superbudene.dk


1.2.5 Time available

	Period
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	Saturday


	Sunday

	Morning
	11-15 GW
	11-15 GW
	11-15 GW
	11-15 GW
	11-15 GW
	private
	private

	Afternoon
	11-15 GW
	11-15 GW
	11-15 GW
	11-15 GW
	11-15 GW
	PA
	PA

	Evening
	private
	private
	private
	private
	private
	private
	private


Key:

	GW
	Group Work

	PA
	Personal Assignment


Individual assignments will also be carried out at home.
1.3 Organizational skills

These are the organizational skills we are going to use throughout the project:

· Communication skills

· Group working skills

· Management skills

· Programming skills

· System development skills
1.4 Technical resources available
Tools that we will be using are listed below.
1.4.1 Software:

Microsoft Office 2003 Professional 

SmartDraw

Sun Java 1.4.2 

Windows XP

Textpad, Eclipse (IDE) 

Interbase/Oracle

JDBC driver

1.4.2 Hardware:

PCs at RHS and at home

1 laptop

Laser printer at RHS

Copier at RHS

Scanner at RHS

Floppy Disk and Flash plugs for backup 

CD-Rom for milestone back-ups
Overhead projectors at RHS. 

Internet and network connections will be used for communication and project backup storing in RHS remote drive. 
1.4.3 Material Resources:

· Our notes from previous semesters 

· Notes and solutions provided from teachers during studying period.

· Books borrowed from the library

· Notes from internet
1.4.4 Preventive Measures

Purpose
We have chosen to assign specific roles to the team members in order to clearly define areas of responsibility. In order to avoid any confusion, the assigned roles will be permanent.
Overview
In preventive measure document we will define the roles for every group member as well as his primary task in the group. 
1.4.5 Group Structure (Roles)

	Role Name
	Persons Name
	Duration

	Moderator and Project  Leader
	Gelminas
	Permanent

	Documentation manager
	Boz
	Permanent


Project leader is responsible for providing working orders to the group members and coordinating the progress of the project. 
Documentation manager is responsible of taking notes of all discussions between group members, meetings with project advisor and company during the project time. Documentation manager must always have a backup of all the project documentation. 

1.5 Objectives

Purpose

The purpose of defining project objectives in the beginning of project is to show group members goals and goals of final project, as well as to grade the priorities.
Overview 

Naturally, we need to determine what our goals are. As everything else, goals have their list of priorities. That means that we will establish a list of objectives that will be graded by priority. We will do whatever it takes to achieve our main objectives, while goals that are not ranked so high might suffer at that expense. However, we will try our best to accomplish every set objective, regardless of its priority.  

1.5.1 Main objectives:

· Establish well organized working flow

· Finish project on time

· Understand and successfully apply new methodology 

· Make a good product for customer

· Get good marks

1.5.2 Other Objectives

· Gain further system development and project management skills

· Apply the theoretical knowledge we obtained in earlier semesters

· Improve the practical skills in programming techniques

· Obtain knowledge and skills in researching and developing an information system, related on other existing information systems
1.5.3 Company objectives
· Start new business activities

· Gain knowledge about information technologies administration
· Advertise company using modern technologies

· Expand company business 

1.5.4 Conclusion

By fulfilling your goals you are usually moving in the right direction. You can only get to your final destination by going the right way. Therefore it will be very important for us to complete all our objectives in order to achieve our final goal which is to finish (a good) project in time and get high marks.
   

1.6 Purpose of the Group Working Contract

Our Group Working Contract is done for the reasons:

· To support the project team by identifying human, technical and environmental resources available to the project;
· To allow team members to identify and accept the realities of the project: its scope, duration, rules, interested parties and goals as well as their roles and responsibility in the project;
The Group working contract is placed in Appendix.
1.7 Purpose of Group-Company- Schools working agreement
The Group-Company- Schools working agreement is done in order to:

· Agree on terms and rules
· Define requirements between Group-Company- School to be used during project work

The Group-Company- Schools working agreement is placed in Appendix .
1.8 Group Risks List for the project

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

Purpose:

The risk list document has been designed in order for us to be ready to take actions in case problems arise during the project period. It describes the risks associated with the project, including their priority probability and possible solution to them.

Overview:

Recognized risks have been given few attributes. For each risk, there is a description of accoutering problem, a probability level, the priority impacts that it will have indicators of the risk and a contingency plan. 
	Risk number
	Description of the risks
	Description
	Probability
	Priority
	Indicators
	Contingency plan

	R1
	Sickness
	People get sick and aren’t able to work on the project
	5
	5
	People aren’t present on scheduled working sessions.
	Share the work between the other members, keep in contact and inform the person. 

	R2
	Group members drop out
	For some reason some of the

group member’s drops out.


	3
	4
	Most likely is that the persons haven’t been to sessions for a while or has not been willing to do their share of the work.
	Share the work between the other members. Discuss a later delivery date with the customer

	R3
	Problems working together
	Group members disagree about various issues concerning the project.


	3
	2
	Irritation. People argue about unimportant subjects. People stop talking to each other or avoid working together.
	Discuss the problem and ask the person(s) if they have any ideas of how to solve the problem.



	R4
	Member(s) can not attend meetings
	People in the project prefer to work at different times during the day.
	3
	5
	People don’t show up for scheduled sessions.


	1. Call the person(s) and see what the problem is.

2. Notify that person of what happened during the session. 

	R5
	Other activities takes up time
	Not enough work can be done since people prioritize other activities.
	4
	5
	Group members complain about not having enough time to do their share of the work.
	Discuss if there is a way to re plan the work so that everyone feels that they have the time.




Key:

	Very High
	5

	High
	4

	Medium
	3

	Low
	2

	Very Low
	1


	 
	Probability

	Impact
	 
	5
	4
	3
	2
	1
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	4
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	3
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	1
	 
	 
	 
	 
	 


This table serves to show the probability and the impact of the problems that the group might have during the project period. 

According to the group risk list the highest risk which will affect group is risk R1 and R5. According to these risks group members should plan their work time and consider all possibilities how those risks can be avoided or mitigated so that they will have the least possible impact to the final project.
1.9 Working practices
1.9.1 Planning

All the group activities during the final project will be made by all group members. The number of phases and iterations will be decided in Project Establishment phase but detail plans will be made before starting every phase of project in order to cover all requirements and reach the goals.
1.9.2 Seminars

We, as students, expect to have regular meetings with project advisor (once a week). Every next meeting will be planned in the end of meeting with project advisor. 
The meetings with the company will be made at least once a week in order to give feedbacks of our job and defining new requirements. 
1.9.3 Decision making

Every decision is going to be made by all group members, in case of misunderstanding of the tasks and requirements between group members during the project work, the project leader will be responsible for consulting with project advisor and will decide with the considerations of arguments.
  

1.10 Choosing the methodology

1.10.1 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.

1.10.2 Development models

Basically there are two developments models: a waterfall and the spiral model. Many other models exist as well but they are merely variants or refinements of these two.

	Development model type:
	Description
	Use

	Waterfall model:
	Breaks system development into numbers of sequential stages, where each stage has to be completed before entering the next one. The outputs from the one stage are used as inputs to the next one. There is no iterative work between the stages but can be with in a stage.
	The waterfall model is good model to follow if the requirements and the business environment are stable. This is due to the sequential structure of it; it requires that you are able to finish one stage before entering the other.



	Spiral model:
	Spiral model is often referred to as the iterative model, works in a different way than the waterfall model. It carries out the same activities over a number of cycles in order to produce the wanted system, clarifying the requirements, issues and solutions on the way. 


	The spiral model accepts changes in requirements and in the environment. As only parts of the system are developed at a time then changes in requirements come early and before the whole system have been developed. This model gives the chance of delivering a working version of the system in a short time.


1.11 Methodology Choice

Several alternatives have been considered concerning the methodology to be used in the project. 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.
1.11.1 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.

1.11.2 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 one side, 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. 

1.11.3 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. 
1.11.4 Our selection
At the initial planning stage of the project, our group members decided to use iterative process model as the main guideline for this project. Most of the reasoning for such a decision comes from our experience in the previous semesters’ projects and our interest in obtaining some new knowledge and skills.
As the members of the group have some experience in the projects, which were guided by traditional Waterfall process model, this methodology seemed to be a natural choice.
1.12 Iterative software engineering process

The Unified Process (UP) is a software engineering process, which is a combination of commonly accepted best practices and risk driven development – the result gives a well-documented model, based on the iterative lifecycle. As an instance of iterative process, Unified Process has lots of benefits against other development models and most of these benefits are based on enlargement and refinement of the system through multiple iterations.

As UP is quite abstract process model, RUP (Rational Unified Process), which is a detailed refinement of UP and is a comprehensive UML and OO focused methodology and is now is being widely adapted. These are the main reasons why we are going to follow RUP as the methodology for this project. 

The best overview of RUP process is represented by the “two dimensional” picture. The process is defined by a set of workflows, and the level of focus of any particular workflow is framing a particular phase. That corresponds to the basis of RUP as being an iterative risk-driven process.
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1.13 The structure of the report

Considering the iterative system development process model, more precisely Rational Unified Process (RUP), which was taken as the main guideline through the development process, this document is organized to follow the major phases of RUP, which are:

· Inception

· Elaboration

· Construction

· Transition

The report consists of four major parts according to the phases of the developing process. The main goal of these parts are to report the activities performed during each phase and any initialization, changes or conclusion of any document produced through the system development process.

We are going to present the detailed description of our methodology, which is based on RUP. That means, we are going to define roles, activities and artifacts, considering the project scope and determined resources.

· Roles. A role is responsible to produce a particular artifact. The responsible role will create an artifact and ensure that any changes made by other roles do not break the artifact. One role could be performed by one person or a group of people.

· Activities. An activity is a unit of work that an individual in a specific role may be asked to perform. The activity has a clear purpose, usually expressed in terms of initiating, updating or finalizing some artifacts.

· Artifacts. An artifact is a piece of information that is produced, modified, or used by a process. Artifacts are the tangible products of the project, the things the project produces or uses while going towards the final product. Artifacts are used as input by workers to perform an activity, and are the result or output of such activities.

· Disciplines. A discipline in RUP is the collection of activities (and associated concepts) producing a particular set of artifacts, which represents some important aspect or concern in software development.

1.13.1 Inception

Inception phase as defined by RUP is an initial phase in the software engineering process. All the activities performed through this phase are initializing the project; at this stage of the process, our task is to decide if the project is worth doing. We are going to determine the resources needed and formulate the scope of the project.
	Phase characteristics
	Description

	Phase description
	Inception is a start phase of the project. During this phase, the scope of the project must be defined. The most important activities at this phase are focusing on understanding business case of the project, also addressing important risks and mitigation for them.

	Activities
	· Formulate the scope of the project. During this activity, the members of the group try to capture the most important needs of the company, formulate acceptance criteria for the product and gather initial requirements. The vision is a key artifact – it tells what the system will be.

	Artifacts
	· Vision

· Risk List

· Preliminary Project plan with phase and iterations for the project 

· Initial use-case model (10-20% complete)

· Non functional requirements

· A plan for the initial elaboration iteration

	Evaluation criteria
	· Stakeholder concurrence on scope definition and cost/schedule estimates. 

· Requirements understanding according to primary use-cases. 

· Credibility of the priorities, risks, and development process.

· Depth and breadth of any architectural prototype that was developed.


As Inception phase is an initial phase according to RUP software engineering process, the activities, artifacts and measurement statements for iteration evaluation criteria are mostly general for any particular project – Inception phase mostly concerns about the methods to initiate the project. Therefore, the methods we have chosen to this phase will help us to make the first move in the development process. By bounding the scope of the project, formulating the vision, observing possible risks, defining the methodology and developing a preliminary project plan, we will set ourselves in the direction of leading the further development process to the goals we are supposed to achieve.

1.13.2 Elaboration


	Phase characteristics
	Description

	Phase description
	The goal of the Elaboration phase is to baseline the system architecture. The architecture evolves out of a consideration of the requirements and risks, which are the most significant for the architecture.

	Activities
	· Revise risk list.  Risk list is revised, expanded with the purpose of eliminating the highest risk elements of the project.

· Refine the vision. According to the revising of the formulated requirements, the vision also may be needed to refine.
· Define, validate and baseline the architecture. Defining of the candidate architecture, with understanding of the whole system – its scope, major functionality and non-functional requirements. This activity also includes prototyping. Building of evolutionary prototype and testing. 
· Create baseline iteration plans for the Construction phase. The baseline iteration plan for the construction phase is created. Use -cases are prioritized, also scenarios and technical efforts are assigned to the iterations. 

	Artifacts
	· Use-case model (80%)

· Revised Vision

· Supplementary requirements specification

· Software architecture document 

· Revised risk list

· Revised business case

· Possible architectural prototype

· Iteration Plans for Construction

	Evaluation criteria
	· Is the vision of the product stable? 

· Is the architecture stable? 

· Is the plan for the construction phase sufficiently detailed and accurate? Is it backed up with a credible basis of estimates? 

· Were the major risks estimated?

· Do all stakeholders agree that the current vision can be achieved if the current plan is executed to develop the complete system, in the context of the current architecture?


Considering the main goal of the Elaboration phase, which is validating the candidate system architecture according to the formulated vision, we are going to perform activities, which will help us with this task. As RUP stresses, mitigation of high risks is the main conduct for making an architectural solution. We are considering the non-functional requirements as an especially important part as well, because this part will impact our architectural decisions by constrains and possibilities as much as available risks. 

The next iteration planning activity is going to be performed according to the outcome results of the defining architecture, prototyping and refining use-case model – we will prepare ourselves for the construction phase. 

1.13.4 Construction

	Phase characteristics
	Description

	Phase description
	The Construction phase is a manufacturing process, where managing resources and controlling operations are emphasized to optimize costs, schedules and quality.

	Activities
	· Develop and test components. Components, satisfying requirements are built, tested and integrated. 

	Artifacts
	· Components (The software product integrated on the adequate platforms)

· The description of current release iteration plan for the transition phase

	Evaluation criteria


	· Is this product release stable and mature enough to be deployed in the user community? 


1.13.4 Transition 

	Phase characteristics
	Description

	Activities
	· Finalize end-user support material. Checking if all needed items are done.
· Test the product deliverable in a customer environment. The product is installed and tested in the customer environment, preventing any problems related to the fact, that product is working only in the development environment.
· Deliver the final product to the user. The product is delivered to the user.

	Artifacts
	· Deployment plan

	Evaluation criteria
	· Is the user satisfied? 

· Are the actual resources expenditures versus planned expenditures still acceptable?


Transition phase is the last phase before handing the fully operational software to the “employers”. Smallest details need to be polished in this phase. When everything is corrected, improved and tested, the final product may be handed out to the stakeholders.  

1.14 Roles

The group roles should be presented in the Project establishment document but after consideration about the methodology choice we decided to present major RUP methodology roles in methodology choice document.

RUP defines a total of 30 roles. We will consider the fact that our project team consists only of three members and the duration of the project is quite short. In this case, a number of RUP roles were selected and the most significant responsibility of each role was defined.

We are going to define our roles while following the RUP small project roadmap. The defined RUP roles are going to be allocated in the sets, which describe the exact roles of the work process of this project.
	Our Role name
	RUP role

	Moderator and Project manager
	· Project manager

· Process engineer

· Deployment manager

· Requirements reviewer

· Architecture reviewer

· Code reviewer

	Documentation manager
	· Business process analyst

· Use-case specialist

· Requirements specialist

· System analyst

· Responsible for:

· performing back-up operation


2 Inception

Inception phase as defined by RUP is an initial phase in the software engineering process. All the activities performed through this phase are initializing the project. At this stage of the process, our task is to decide if the project is worth doing. We are going to determine the resources needed and formulate the scope of 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, business modeling, requirements and design. 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.

2.1 Software Development Plan

The Software development plane for our project is made in order to define the development activities in terms of the phases and iterations. 

2.1.1 Project (Phase) Plan

Project Plane will be organized using the Rational Unified Process (RUP) phase approach and will present a high level plan that estimates the project end date and other major milestones, but it does not detail the fine-grained steps to those milestones. 

Numbers of iterations were decided by group members.

	Phase
	Number of Iterations
	Start

(week number)
	End

(week number)
	Major Milestones

	Inception Phase
	1st iteration
	39
	39
	Objective milestone

	Elaboration Phase
	1st  iteration
	40
	40
	Technical milestones 

	Construction
	1st iteration
	41
	41
	Working product

	
	2nd iteration
	42
	42
	Working product

	
	3rd iteration
	43
	43
	Working product

	Transition
	1st iteration
	44
	45
	Release product


System will be developed in each of the iterations of the project.
2.1.2 Milestone Description

The four phases of the development cycle and the subsequent evolution cycles are inception (the concept), elaboration (the design), construction, and transition (the program transfer to the user). 
Each phase is marked by milestones. 
The table below describes each phase of the project and the major milestone that marks the completion of the phase:  
	Phase
	Start
	Finish
	Description
	Milestones
	Milestone Description

	Inception
	39
	39
	Inception phase will establish  objectives 
	Objective milestone
	Clarify requirements, project plan and scope

	Elaboration
	40
	40
	Analyze the requirements
	Technical milestone
	Comparing and choosing the most suitable architecture model for implementation model.

	Construction
1st Iteration
	41
	41
	Implementation process of already defined Use cases 
	Working product
	Use case “Register User” implementation 

	2nd Iteration
	42
	42
	Implementation process of already defined Use cases
	Working product
	Use case “Send SMS” implementation

	3rd Iteration
	43
	43
	Implementation process of already defined Use cases
	Working product
	Use case “Encrypt DB entries” implementation

	Transition
	44
	45
	System completion and testing 
	Release product
	Combining implemented use cases in whole system 


2.2 Risks List for the project

The Risk List will point out certain risks that can affect the project in a negative manner during Inception phase and it will also give possible solutions to these risks.
RUP is indicated as risk-driven process, the risk list is refined during all the phases of the process.

	Description of the risks
	Description
	Probability
	Priority
	Indicators
	Contingency plan

	Problems with defining requirements  

	Problems defining requirements in project.
	4
	5
	Group members do not agree of using Project Management Discipline Methodology or using suggestions given by C.Larman
	6. Try to fill in templates presented in Requirements Discipline by UP.



	Problems with agreeing on  use cases for the project


	Problems defining use cases for the project.


	5
	5
	Group members do not use guideline present by C. C.Larman for defining use cases. People don’t use the Elementary Business Process Use Case Guideline
	 1. Look for examples in C.Larman, UP and try to relate them to the project.

2. Make use case diagram in order to visualize the relationships between use cases.
 

	Missed timeline
	Timeline is missed
	5 
	5
	Tasks are not done in time. Project planning has to be redone.
	Try to make planning for the future iterations in order to give overview for what has to be done. 

	Company attention
	Feedbacks from company are not received.
	4
	5
	Tasks are not done in time. Project planning has to be redone. The already done activities have to be redone.
	Try to contact company and plan available working time.

Consider other communication channels such as e-mails, ftp server for data exchange. 


After revising our group defined risk- list we agreed that we have to point our attention especially to problems related with defining requirements and use cases, because we are considering that it is “certain stone” of our project. The further project developing will depend of defined use cases and problem definition in inception phase so we agreed that those risks must mitigated first. 
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The Iteration plan for Inception phase is a detail working plan which estimates detail steps of working time for reaching Objective milestones for this phase of the project.

2.3 Problem definition

2.3.1 Introduction

Before defining the problem, we are going to give a general understanding of the system we are going to develop and the process of synchronization between system elements.

2.3.2 Project Scope

One of the activities in the inception phase is to define project scope. Project scope defines what the project is supposed to accomplish, that is the boundary of the project.

The boundary of the project depends on the focus our project group is taking. As the problem definition for the project is quite abstract, defining project scope is the activity which concretizes the problem definition and describes the area of interest in more strict bounds. In this case, these bounds depend mostly on the requirements of the company and the knowledge the members of group have obtained. 

The system to be developed by our group will depend on the company needs and requirements. Our goal is to produce a system, which would be responsible for synchronizing data flow from company database, that should be developed by our group, as well as the telephone company database system (at the moment telephone operator is not defined). Other company request is a web page that will be a subsystem, responsible for being the primary data input application. This web page will be developed as a separate application and included in the system. 

We are going to explain the scope of this project with the help of detailed sequence of the activities that were performed to reach the goal. Transaction form needs to go through couple of steps before it gets from the first idea till final delivery product. 
1. 
By using TCP/IP or LAN connection, guest accesses internet and visits web page for sending short messages.
2. 
Guest fills up the registration form and by proceeding saving operation become a user of the system. The registration process is essential part of process.
3. 
User logins into the system by the created username and password.

4. 
User fills up text box with text and the destination number.

5. 
Message is decrypted and saved in the system database.

6.
 The saved entry from database is sent by secured connection to the telephone company database destination.

7. 
The received package is encrypted and it is sent throw telephone company device to the destination number entered by the user.

8. 
Confirmation report about successful short message delivery is sent back to the user. 
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The large frame in the rich picture visually bounds the scope of this project. 

In addition, we marked some area in red color frame in the picture. Considering the presented frame of the rich picture as the main target of this project, we are going to develop and solve the synchronization problem of the system components.
2.3.3 Product Vision

As one of the most important artifacts in the Inception phase according to RUP, is vision formulating. Having quite abstract understanding of the company needs for the system, at the very beginning of the development process, we have formulated the vision of the system as follows:

“The vision of the company is the system which decreases the manual administration work as much as possible. That is the system that automatically takes care of the operation performing of data flow between different system components made by the User through the web based application“
2.4 Problem definition questions
Tools and helping programs choice: Whether or not the group managed to make a good use of the tools and helping programs that were available?

Skill and devotion: Were the group members skilled and devoted enough to meet the project demands? 
Methodology choice: Was it the best choice? What was the other possibility? 
Project management: Was the project organization on a satisfying level? Was it useful to the group?  
2.5 Business modeling

2.5.1 Company introduction

The company we are making the final semester project is “Ilhan Firat” company which is located in Roskilde and specializes in making booking of Roskilde restaurants and cafe houses. “Ilhan Firat” company exist already 8years, but it has only 3 employees including director of the company who is responsible of organizing the company business activities. The company is well known between existing clients.
After a talk with the company owner, we have decided to create a system for sending free short messages (SMS-es) online. This will require a lot of work in a short period but represents a challenge, both for the group and the company. In case that the final product ends up to have lack of quality, the company will at least get an idea of how this system should look like and perhaps make it in the future.     

2.6 SWOT analysis

SWOT analysis serves to represent Strengths, Weaknesses, Opportunities and Threats of the company. In real life situation SWOT analysis is done for company business which it is running. However, in our case, as we are not familiar with companies’ previous businesses and affairs, we are unable to relate our SWOT analysis directly to the company. Instead, this document will serve to show analyze the new business which company wants to get in to.  Later on, we will recommend some solutions to the problems that we discovered in our analysis.
	Strengths

· Advertising company

· Expanding the companies business

 
	Weaknesses

·  Expensive to keep

· Licenses cost

· Security costs

· Maintenance cost 

	Opportunities

· Attracting sponsors

· Attracting other companies to commercialize on the web site 
	Threats

· Hack attacks

· Crashing site (Low stability) 

· Database problems


2.6.1 Strengths

As internet is used world wide by millions and millions of people, it is a great commercial to put your company name on the web. If enough people visits the page where your company name is mentioned, it can certainly only do good for your business. As having a web page is a must for every modern company that has at least some ambition, going into online business for “Ilhan Firat” is a move to right direction.

Another good thing lies in a fact that it is (in most cases) useful to expend the business into another area. This is exactly what “Ilhan Firat” will gain by venturing into online service. 
2.7.2 Weaknesses

Having a web page and providing business on it up date is considering costly and requires investments into the business. Keeping the site up to date is a 24 hours work. This means that someone must be responsible for sites maintenance. Having a personal that does this is never cheap. 

Getting the page up and running would require some additional cost such as: buying the domain and address, paying for FTP server for uploading data, paying a monthly fee for service providing etc. These are just some of the costs.
On top of this, your web site should be secured. This means that security programs will be required as well. 

2.7.3 Opportunities

Going online certainly gets the attention of other companies that would like their company name advertised on web site. This is how all the effort is actually paying off. By selling rights to other companies for advertising on your page, you can make good profit. The more people are visiting your web page, the more you can increase the fee for putting up the advertisement on it. 

2.7.4 Threats

The security in running online business is considering number one priority. The company business must always be prepared to be aware of hackings attacks. Consequences can be anything from just a silly message left in you system to total destruction with private customer data publicising online.

Even without hack attacks, your web page could prove to be quite unstable. There can be a number of reasons for this so we will not go into details here. Point is that if web page is not operational at all times, you will most definitely experience a drop of users. Drop of users means drop of visits to your page which in the end resolves in drop of advertising value.

Another technical problem might appear in the database. Loss of connection between the database and a web site could resolve in service not working. Although it would not affect the page, which would still be up and running, it would, again, almost certainly damage your business. Loss of the connection would mean that new users could not be registered, as their data could not be stored in DB, and old ones could not manage their account or even not be able to use the SMS sending service. 

2.7.5 Conclusion to SWOT analysis

After performing SWOT analysis for the companies’ new business activity, we have considered that the running business is going to be stable and will grow up and expand in the future. Like every new business idea it will require investments in the beginning but in the future time it will buy off.  The threats should be consider very seriously and mitigation plan should be made in order to be ready in case that one of the threats should appear. 

2.8 Conclusion of business modelling 

Performing SWOT analysis of internal/external environment gave us a better understanding of the needs which should be analyzed and consider before starting the development process. In this stage we are totally focused on companies’ vision and expectations. 
2.9 Requirements Discipline

2.9.1 Use case modelling
System functional requirements capturing is one of the core activities in RUP. We are going to make a use-case model according to the companies’ needs for the system functionality. While defining project scope, we expressed the focus of this project in the sequence of steps to be performed to achieve one particular task of the companies’ business process. That is to handle a sales order. Our goal now is to extract and define all use-cases and describe in detail some significant ones.

Use-case helps us to understand the interaction between the users and the system. 

2.9.2 Naming and Defining Actors

In web based application for sending short messages using the internet connection we decided to have tree actors:
	Actor
	Description

	Guest
	The guest is a person who is going to visit web page without registering in company database and will not be using any system functionally provided on web page.

	User
	The user is the person who will be to register in company database. He/she will have permission to access personal data; manage it (retrieve, update) and use the web page system service for sending short messages to mobile devices. 

	Administrator
	The Administrator will be company assistant who will have full access possibilities to the system and will have the privileges to maintain the information on web site and the database. The administrator will be responsible for managing user information (retrieve, update, delete) and will have privileges of setting access level to the system for external users.


2.9.3 Naming and Defining Use Cases

A use-case describes the interaction between an actor and the system; a use-case is a way of using the system.

While defining use-cases, we observed that the goal of this activity depends on the company needs and our opportunity to understand the desired functionality. To make things easier, we have decided to present use-cases in table format as follows:
	Use Cases
	Summary
	Detailed text
	Preconditions

	Register User
	The new user is registered in  database
	System initiates the use case, when guest visits the web page. Guest fills up required application form and it is saved in system database. The Guest becomes a User.
	The Guest visits the web page. 

	Manage User
	Collapsed use case of retrieving and updating user filled up information.
	After user initiates the use-case, the entered personal data must be retrieved or edited.
	The information entered by the user is changed (e.g. living place).

	Recover password
	The password is lost or unremembered by the user.
	User is not able to access his/her account due to a forgotten password.  
	User emails request to administrator of the system. 

	Send short message(SMS)
	The short message text is delivered to the destination address entered by the user.
	Initiating this use-case enables the user to use the service that is provided by the system for data input.  
	User logs in to the system. The destination address is entered.

	Save message
	The short message is saved in database.
	When this use-case is initiated, user is required to write text message witch is saved into the database.
	User logs into the system.

The short message sending form is filled up.

The message is send to receiver.

	Encrypt Database entries
	Saved message 
	The “Send SMS” fill up information is received to the system and encrypted to 7bit code, which is supported by external “GSM network provider” system. 
	The short message was sent by the user.

	Export DB entries
	Export DB entry(s) to the telephone operator company
	The encrypted entry is sent out to the external “GSM network provider” system.    
	The DB message entry was encrypted.


2.9.4 Use case diagram

The UML provides use case diagram notation to illustrate the names of use cases and actors, and the relationships between them.

The primary actor of the system – User, who uses the system, is on the left side of diagram. We consider use cases “Manage User” and “Send Short Message (SMS)”  as collapsed use cases because they includes other use cases e.g. “Edit User” and “Manage User”.
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2.9.5 Main success scenario for Use case “Send SMS”

We decided to write main success scenario already in Inception phase in order to better understand the system and actors responsibilities as well as to mitigate possible risks which are main criteria in development process. The RUP methodology advices us that the highest and most complicated use cases should be analyzed already in the beginning of the investigation process. After a discussion between group members and the project advisor we have decided to present “Main success scenario” and “Alternative or Failure scenario” for use case “Send SMS” already in Inception phase.

2.9.6 Basic Flow for use case “Send SMS”

Primary actor – “User”
Secondary actor – “System”
Preconditions- “User” visits “Send short messages” web page and log in into the system

Success guarantee (Post condition) – The created short message was sent to the destination address. 
	1. User visits “Send short messages” web page.

2. User validates authorization by entering username and password.

3. System confirms user authorization.

4. System displays main page of “Send SMS” web application.

5. User chooses the button of “Send SMS”.

6. System displays “Send SMS” web page.

7. User fills up required fields with destination address and text information to be sent.

8. User chooses “Send” button to send the message to the entered mobile telephone number address.

9. System receives fill up information entered by the user.

10. System makes a copy of received information.

11. System saves one copy of information into the local Database entries.

12. System encrypts second copy of received information into a 7bit code.

13. System sends encrypted entries to the external “GSM network provider” system.

14. System receives confirmation message from “GSM network provider” about successfully delivered message.

15. System displays “Successfully delivered message” to the users submitted mobile phone number.




2.9.7 Alternative Flows for use case “Send SMS”

	Steps
	Main success scenario
	Alternative scenario

	1
	User visits “Send short messages” web page
	1.a  User cannot visit required web page

*User checks local internet connection and repeats step 1.


	2
	User validates authorization by entering username and password
	2a. The validation of authorization can not be proceeded. 

*User repeats authorization process.

2b. The entered username and password are not valid

*User repeats registration process again

	4
	System displays main page of “Send SMS” web application
	4a. The main web application page can not be displayed.

*User refreshes the main page.

	5
	User chooses the button of “Send SMS”.

	5a. The chosen button does not respond.


*User refresh web page.


*User repeats steps 1-5

5b. The chosen button does not provide any functionality.

  
*User refresh web page.


*User repeats steps 1-5

User informs system administrator about existing problem.

	7
	User fills up required fields with destination address and text information to be sent
	7a. The required fields are not filled up.

*User repeats fill up “Send SMS” form process.

	8
	User chooses “Send” button to send the message to the entered mobile telephone number address with the text message.
	8a. The choused button does not respond.


*User refreshes the web page.

	14
	System receives confirmation message from “GSM network provider” about successfully delivered message.
	Message about data entry was not received from the external system operator


*System repeats 13 step again.


2.9.8 Non-functional requirements capturing 

Capturing non- functional requirements of the system is one of the most important activities in RUP software engineering process. This is because use–cases are expressing functionality of the system but are not defining other requirements which will be used during developing a system. Requirements such as: log in, error handling etc. In Inception phase we are already defining those non – functional requirements.
	Category
	Requirements description

	Logging 
	User and administrator of the system have to log in into the system before using web application. 

	Error handling 
	User has to be informed about system errors while trying to access or use web system. 

	Security
	User and Administrator are required to be authorized by the system by the user name and password recorded in the system.

	Reliability (recoverability)
	Back-up should be made by the local web application database. 

	Performance
	1. Short load time
2. Fast system operations.

3. No system errors.
4. Easy to use and navigate.

	Implementation 
	1. Asp.net 

2. Java
3. My SQL


The non- functional requirements gathered by group members will not be explained in details in this stage of investigating process.
2.9.9 Conclusions of requirements discipline

Having performed the requirement capturing activity, we have initiated two of the main artifacts of the development process: use-case model and non – functional requirements of the system. The use-case model is performed with initial use-cases, main success and alternative scenarios for use case “Send SMS” and also non- functional requirements which include some of the supplementary requirements that have to be considered before developing the system. 

2.10 Design

In design discipline we will present Navigation Map for the User who is going to use the web site for sending short messages (SMS). The Navigation Map will present the number of clicks to reach the specific targets of the web side. In this part of the project we will get familiar with them and try to work them out. Main focus in design discipline will be on the importance of the creative design process.

2.10.1 Navigation Map
As we already know the navigation map is mostly used in Web based applications and it is created to help users in stream through the Web site. Our group decided to create and show navigation map for our creating subsystem “Sending short messages (SMS)” in order to understand the system functionality and to show the users’ access possibilities.  
Each level of the diagram shows the number of clicks it takes to get to the specific window. During the creation of our navigation map we kept in our minds that the most important areas such as “Register User” and “Sent message” should be accessible by one user click.  

The navigation map will be created from the use-case model since the use-case model describes what services the system provides. 
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2.10.2 Conclusions to design discipline

In design discipline of Inception phase we decided to present only navigation map for the user which will help us and the user of the system to better understand which graphical user interface functionalities will be presented and how it will be accessed on web application. Activities such UI (User interface) will not be presented in design discipline because we decided to be more concentrated on implementation part of the system rather than design. 

2.11 Conclusion to Inception phase

In the inception phase we have made our development plan, determined the milestones and wrote down the risks that projects might be faced with. The idea of the product has been defined and explained in inception phase as well as requirements. 

So far there have not been any big disagreements in the group about how to approach the problem and about which methodology to use. This has allowed us to establish a good work flow. We have had a minor set backs but no severe problems that could have caused real threats to the project.

After the final step in inception phase, which was use case defining and use case modeling, we are ready to move on to the next phase.  

2.12 Planning next Iteration

Considering the fact, that our project group has performed Inception phase, at this stage of the development process we are going to plan the next iteration of the Elaboration phase.

In inception phase of the project we have been concentrated on objective milestones such as defining requirements of the project, deciding the numbers of iterations of the projects. Technical milestones were not overlooked in this phase. According to the RUP methodology, the main focus in Elaboration phase is defining appropriate architecture for the system. The main purpose will be to minimize the risk with the technical milestones. The requirements discipline artifacts such as Use-case model and non-functional requirements will be revised and refined.  Our knowledge of planning the phases and activities is based on Craig Larmans book “Applying UML and patters” which advises to separate objective and technical milestones by phases.


3 Elaboration
Elaboration phase, according to the RUP software engineering process, is mostly focused on defining the candidate architecture of the system. During the iteration of this phase, some activities are performed to refine the initiated artifacts in the Inception phase.  Elaboration phase has some focus on requirements capturing and business modeling. However, differently from the Inception phase, which is mostly focused on initialization activities, this phase is based on the previous phase outcome. Initialized artifacts are refined and some of them are started on the base of already-existing ones.
3.1 Management discipline

According to the plan which was developed at the end of the previous iteration, process-managing activity must be concentrated on keeping the process in the direction of gathering the architectural system solution. However, we are going to revise our management, business case and requirements specification, as we must see whether some of the requirements have changed or not.
3.1.1 Project (Phase) Plan

In Inception phase we decided to split the project into four phases. This included three iterations in construction phase. However, after a meeting with our project advisor, we reconsidered and decided to reorganize our project plan. The main reason was the time available for the work to be done. The time that will be spent on each of the iterations is also going to be reorganized. The new phase plan is presented in table below.  
	Phase
	Number of Iterations
	Start

(week number)
	End

(week number)
	Major Milestones
	Milestone Description

	Inception Phase
	1st iteration
	39
	39
	Objective milestone
	Clarify requirements, development project plan and scope

	Elaboration Phase
	1st  iteration
	40
	40
	Technical milestones 
	Comparing and choosing the most suitable architecture for the implementation

	Construction
	1st iteration
	41
	43
	Working product
	Use case “Register User” implementation 

	
	2nd iteration
	44
	45
	Working product
	Use case “Send SMS” implementation


3.1.2 Risks List for the project

We have initialized the risk list in the Inception phase for objective milestones which are most related to the project and development process. In Elaboration phase risk list will be concentrated more on technical milestones which our group considers as the most important for the project. 
	Description of the risks
	Description
	Probability
	Priority
	Indicators
	Contingency plan

	Defining system architecture.
	The members of the project group have problems finding a appropriate architecture model for the system
	5
	5
	The project implementation process is idling. 
	Group members have to define all possible architecture models for the system.
Meetings with advisor. 



	Discovering and managing Database 
	The appropriate database software can not be choused. 
	4
	5
	The project implementation part is idling.  
	Discover all available Databases and choose the best suitable for the system.

	Implementation language choice.
	Defining the implementation language.
	4
	5
	Group members disagree about most appropriate programming language to be used in the project. 
	Define and compare most appropriate programming languages for the project, contacts project advisor if group members do not agree of specific choice.  

	Problems in implementation to make reusable components
	There are problems producing components which can be used in other programs later in the project


	3
	2
	When trying to change one part of the program with another, errors occur
	Try to narrow down the problem and then look at the comments in the code for each module you think is faulty and then try to remodel it with regard on reuse-ability.

	Changes in requirements 
	Requirements are changed by company or group members.
	3
	3
	Missed timeline, the requirements are not implemented.
	Reorganize the working time. Choose most important requirements and make working activities for them.

	Missed timeline
	Timeline is missed
	2
	3
	Tasks are not done in time. Project planning has to be redone.
	Reorganize the working actives and available working time. 

	Unfamiliarity with development tools
	Unfamiliar with technologies we are basing  
	
	
	Project falls behind the schedule
	Get knowledge from internet resources; find literature with well prepared documentation. 


In Elaboration phase, risk list is based mostly on technical milestones. “Defining architecture” has been recognized as a highest and most likely risk. 

3.1.3 The Iteration plan for Elaboration phase 
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3.2 Business Modelling
The activity of business modeling is also based on the previous phase outcome. The business case, which was initialized, was mostly based on general understanding of the company, which included defining the profile and performing internal/external environment by using SWOT analysis.

Having a better understanding of the company structure, we are going to expand our business case with developing a partial domain model in order to define the base domain entities and relationships among them. 
3.2.1 Finding conceptual classes for use cases 

As use-case model is responsible for expressing the functionality of the system, the conviction lays, that the most of the concepts might be observed and indicated in this model. Considering the fact, that we have defined the use-cases in a brief format, at this stage we are going to gather some benefits of this feature. Density of use-case model will help us.

In Elaboration phase we will present domain models for use cases “Send SMS” and “Register User”. The analysis of conceptual classes and short description of it will be made. The decision to present the main use cases in Business discipline was made in order to get an overview of main system classes and to easily understand the relationships between them.

While revising the use-case models, at first we have looked for the concepts in the “Send SMS” and “Register User” main success scenarios. The possible candidates for the concept classes, selected from the “flow” scenario are marked in bold. 
3.2.3 Actor Action and System Responsibilities for use case “Send SMS”

	Actor Action and System Responsibilities

	User visits “Send short messages” web page.
User validates authorization by entering username and password.

System confirms user authorization.

System displays main page of “Send SMS” web application.

User chooses the button of “Send SMS”.


System displays “Send SMS” web page.

User fills up required fields with destination address and text information to be sent.

User chooses “Send” button to send the message to the entered mobile telephone number address.

System receives fill up information entered by the user.

System makes a copy of received information.

System saves one copy of information into the local Database entries.

System encrypts second copy of received information into a 7bit code.

System sends encrypted entries to the external “GSM network provider” system.

System receives confirmation message from “GSM network provider” about successfully delivered message.

System displays “Successfully delivered message” to the users submitted mobile phone number.




3.2.4 Actor Action and System Responsibilities of use case “Register User”
	Actor Action and System Responsibilities

	Guest visits web page.

System displays web page.

Guest chooses the button “Register User”. 

System displays “Register User” registration page (fill up form).

Guest enters personal data: telephone no, first name, last name, e-mail address, address, city, username and password to the system registration form.

Guest presses the “Submit” button to save all information of “form fill in” in the system database.

System checks up fill up information

System saves all information in DB and displays the message that account is created.


3.3 Building a set of candidate conceptual classes 

With the goal of constructing a domain model, after marking in bold the candidates for the concepts, we have produced a list of candidate conceptual classes. 
3.3.1 Conceptual classes of use case “Send SMS”

	Name of conceptual class
	Concept’s intension

	Company
	Company is providing the service to the users

	External system
	External system in this case is a telephone company. 

	User
	Users are able to visit the web page

	User catalog 
	All users information is stored in the user catalog

	Service
	Company is providing the service to the users of sending short messages online.


3.3.2 Conceptual classes of use case “Register User”

	Name of conceptual class
	Concept’s intension

	Company
	Company is providing the service to the users

	User
	Users are able to visit the web page

	User catalog 
	All users information is stored in the user catalog


3.4 Partial domain model

The list of the conceptual classes and their intension is used while building the domain model. Our group has also faced the problem to bind the domain model to the problem definition and the vision of the Company. Even if we consider the benefit of the domain model, which is to give a visual expression of the problem domain, our difficulties were found in focusing it on the system synchronization.
Domain model for use case “Send SMS”
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Domain model for use case “Register User”
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As we defined already in Inception phase the use case “Register User” is a “subsystem” for our project goal – system for sending short messages online. In the drawing of domain mode for use case “Send SMS” from the conceptual classes we assumed that “Register User” is a part of the web application we are going to deal with.

3.5 Conclusion to Business modelling
The initiated Business case (in the Inception phase) was mostly considered to provide the results of SWOT analysis in order to give a better understanding of the company business that we are dealing with. During this iteration, we have focused on producing the domain model. Main goal of this model is to supply the problem domain concepts and define the project scope in the visual notation. 

3.6 Requirements Discipline

In elaboration phase we decided to analyze use case “Register User” because we consider it to be precondition of use case “Send SMS”. Users are not able to use service of sending short message before they are registered in system database and do not have access permission to the system. We are going to write main success scenario showing the steps which guest has to follow in order to become a user of the system. 

Precondition: Guest visits web site.

Successes guarantee (Post condition):

· All the information that user has filled up and submitted is stored in the data-base

· User can login in and be authorized by the system. 

· User is able to use services provided on the web site.

3.6.1 Main success scenario for use case “Register User”

	1. Guest visits web page.

2. System displays web page.

3. Guest chooses the button “Register User”. 

4. System displays “Register User” registration page (fill up form).

5. Guest enters personal data: telephone no, first name, last name, e-mail address, address, city, username and password to the system registration form.

6. Guest presses the “Submit” button to save all information of “form fill in” in the system database.

7. System checks up fill up information

8. System saves all information in DB and displays the message that account is created.


3.6.2 Alternative scenario for use case “Register User”

	Steps
	Main success scenario
	Alternative scenario

	1
	Guest visits web page.
	1.a  User cannot visit required web page

*User checks local internet connection and repeats step 

	2
	System displays web page.
	2a. System fails to display 

the main web application page.

*User refreshes the main page.
 

	4
	System displays “Register User” registration page (fill up form).
	4a. System: system fails to display the registration sheet

*User refreshes the main page.


	6
	Guest presses the “Submit” button to save all information of “form fill in” in the system database.
	6a. System displays error message for the user.

* User fills up required information 


3.6.3 Non-functional requirements 

In Elaboration phase the non–functional requirements of system like secrecy, loss of privacy etc. should be considered before implementation process. We figured that those requirements should be considered in order avoid system failures and data loss of the information stored in DB. 

	Category
	Requirements description

	Loss of privacy
	The information stored in database should secure and protected from view of third persons who are not permission to access the system and administrate it.

	Loss of availability
	The web site service and all technical elements should be available 24h a day, seven day a week.

	Backup and recovery
	The database entries should be periodically stored onto offline storage media. 

	Ensure documentation up - to – date
	The information provided on web site and data entries stored in system database should be updated up to date.


We decided to present detail information about non–functional requirements in order to better understand the meaning and the functionality which should provided. All mention functionalities should be considered before implementation process. 

Logging - A user or the administrator of the system should be authorized by the system by using created user name and the password before using the services of web site or administrating the data on system. 

Error handling – the error handling should be performed every time after system use by any undefined actor, especially when entered information does not fulfill the defined rules. Error message will be displayed and correct information will be required. 
Security- is a very important issue, especially if the user prefers to save the personal information on web site. Therefore, all data, related to the user administration, should be secured by authorization process. The connection between server and client has to be established through HTTPS protocol using SSL/TLS data transfer protocol.

Loss of privacy - The information stored in database should be secured and protected from view of third person who does not have permission to access the system and administrate it.
Loss of availability - The web site service and all technical elements of the system should be available 24h a day, seven days a week in order to support the on-line sending SMS and registration process for the users and keeping track of the provided service for later administration by the company.

Backup and recovery - aspects must be considered in case of system failure. All unfinished entered information must be rolled back. The database entries should be periodically stored onto offline storage media.
Performance - mostly related to physical software measurements. In this particular case, one of the measurements is load time and amount of operation provided on certain time period. The information is received from web site entries and stored into the database entries should not take longer that 2-5sec according to ”Jacob Nielsen
- heuristic evaluation” process. The navigation time spend for web site navigation should take less time than using the service.

Up - to – date information - The information provided on web site and data entries stored in system database should be updated periodically each week.

Implementation. Implementation constraints are considered in the following aspects:

· Developing technology

· Programming language

· Database choice

Developing technology - Asp.Net is the choice of the web application technology the project team has made. The system architecture solution is developed based on the Asp.Net web application multi-tiered structure.

Programming languages. Asp.Net supports different programming languages and our choice was Java. 

Database - MySQL database choice was made according group members experience from previous semesters. The technical requirements like performance time, data handling and operating was considered one of the facts of choosing the mentioned DB.

3.6.4 Conclusion on non-functional requirements

In this stage we are stating that the non – functional requirements of software engineering process provide an almost full view of the system. The requirements were refined and include details of non- functional requirements produced in Inception phase. During the activity, the group members had appointment with the “Ilhan Firat” in order to present the most inexplicit requirements. 

3.6.5 Conclusion to requirements

In elaboration phase we decided to analyze the use case “Register User” because we conduct that is the pre-condition for the main use case “Send SMS”. Only registered user can send short messages online. In main success and failure scenarios we have determinate the order of steps which have to be followed in order to succeed in the registration process. In the non–functional requirements activity we analyzed the most relevant requirements in details which has to be considered before implementation discipline. The purpose of analyzing requirements is to choose the appropriate architecture model for the system.
3.7 Implementation discipline

3.7.1 Software architecture choice and prototype

We would first like to present the major architectural models which are widely used in our days. We define an architectural pattern as expresses a fundamental structural organization schema for software systems. It provides a set of predefined subsystems, specifies their responsibilities, and includes rules and guidelines for organizing the relationships among them.

The most common architectural patters are two or three layers architectures. The 2 tier architecture contains Presentation and Application logic layers. The interface or presentation layer is the HTML or asp.net programmed windows displayed in the browser screen or application running on the client side machine it handle user interface actions and the main business application logic. The application logic layer or Business logic layer is stored on client machine or on the database server. Presentation layer reads and write directly to database- there is no middle tier that separates out the application logic. Fat Client: –Client application is installed on the user machine and contains most of the business functionality. The two layer application have advantage of initial quick development and maintaining of data such as creating, retrieving, updating or deleting but it is inexpedient of using an application which directly and commonly access storage layer or external system components.
The picture below presents basic components and architecture model of 2 layer application.
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2- tier architecture 
Three tier architecture or Thin Client

Three layers architecture contains Presentation (HTML or asp.net programmed windows displayed in the browser screen), Application logic and Domain layers. The application logic is the middle tier and is separated from the interface and database. Purpose of using middle layer is that it controls the process of tasks between those layers and controls the flow of the work. All of the business logic is executed and available on the server. The changes made on one of the layers do not affect the other.  The advantage of using three layers architecture is that application layer collects and consolidates the data from UI and hides access to the domain layer
Data intensive business application consists of four major components:

· Database

· The transaction logic

· The application logic

· The user interface
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3- tier architecture 

3.7.2 Solution

After analyzing current architecture models, we have had a discussion inside the group and with our advisor, and decided to use “three layers architecture”. One of the reasons for our selection was the fact that it is mostly used now-days and that two layer architecture is considered old and primitive.   
The basic choice was that the web application will maintain data received from presentation layer which will be stored in domain layer and also will also exported to external system (GSM network provider (telephony company)). The fastest and most reliable way to it is to use three layer architecture models. Therefore, all the procedures will be maintained in application layer run on the server side. In this case, user does not have to install any special software on local machine in order to use services on web page. Architecture suitable for our project group creating program will look like in figure presented below:
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The collaboration between system layers goes “downwards”. This means that information flows from presentation layer to domain layer. The purpose of using such architecture model is so that persistence contains reusable functions. 

In high level of abstraction the system will consist of client side (internet browser) and server side (web based application running on a 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 architecture model layer functionalities: 

· User interface / Presentation layer - provides user with means of communication with a system. This tier is the only part of the system in the architecture that interacts with a user. Displaying data to the end user and allowing them to interact with it is the core functionality of this layer. 

· Application layer primarily consists of components that perform business validation, business workflow and other similar things. In most cases, data entered by the end user needs some kind of validation or further processing. This tier is also responsible for taking data from application layer and putting it down to the data storage as long as dealing with data manipulation actions. 

· Domain layer – is the foundation layer there the database is stored. 

3.8 Software architectural goals and constrains

The section describes the software requirements and objectives that have some significant impact on the architecture. Most of these goals and constraints are related to the non-functional requirements of the system. However, we consider that this section has high importance to our architectural solution investigations.

3.8.1 Programming tools and languages
As it was mentioned in the non – functional requirements, during this project our group will use Asp.Net for user interface implementation and java programming language for application layer. The choice was made after analysis of available programming languages in which group members have knowledge. The choice of programming languages was made comparing and analyzing most popular and reliable language in our days.

· 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. 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.

· 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 occur with PHP. Also since PHP is such a new and actively developed technology, there are still occasional bugs found in the latest versions.

· Java is probably the most powerful platform for server-side Web development today. From small Java programs (Servlets) that handle Web page requests to Java Server Pages (JSP) that combine HTML, asp.net with custom tags and Java code. 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. 

3.8.2 Programming language choice

We decided to use asp.net programming language for crating the user interface, which will be presented in presentation layer. In application layer as main language we decided to use Java, because we have more experience in it, than in any other programming language. Secondly Java is platform independent and secure language. 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. 
3.9 Database 
The Company expressed the goal of deploying My SQL server as the database for order registering and storing purposes. However the choice was made after analysis of available database management systems suitable for the systems we are planning to deal with. Beside the obvious elements of cost, the others important aspects were considered also, such as:

· Platform independent. 
· Programming language independent.
· Handling large amounts of data.
· Security.

· 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. 

· 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
.

· MySQL is a heavy-duty, open source database which offers high reliability, availability, scalability and a very comprehensive feature set. 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 clients and servers. According to the repository MySQL database 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. 
3.9.1 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

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

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

	My SQL
	Very good
	Good
	Free
	Good


3.9.2 Database choice

Our offer for the sending short messages online system would be to use Oracle Database 10g Enterprise Edition. The main reasons to use Oracle database instead of other DB are the following:
· It is platform independent database which can be run on Linux or Microsoft operating system. The Microsoft SQL Server database is platform depended system. 

· The maximum database size. The feature is important as the implementing system under development is going to be extended in the future so that all registered users and data provided by them online can 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, My SQL database was chosen to be one of the components of the sending short messages online system. The main purpose of choosing My SQL is that it is free of charge. It is obvious that there is no will to pay money for the database because MySQL meet all major requirements:

· It is platform in depended
· Maximum size of the database is big enough (at least for now)

· Data is stored quite securely

3.9.3 Conclusion to Defining Software Architecture

During the defining software architecture activity, the essential system architecture and the aspects of the system has been indicated. The programming language and rational database model was chosen which we are consider as most suitable for the system we going to deal with. 

3.10 Design Discipline
According to the RUP methodology which we are using as a base line for the creation of our project, the design discipline should be presented after requirements discipline. Nevertheless we decided to present after the architecture artifact which is a part of implementation discipline. As we know the sequence diagram presents data flow from layer to layer, in our case it is from presentation layer to domain layer. The choice was made to show data flow by steps and in specific layer. 

Sequence diagram for Use Case “Send SMS”
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7Gelminas Iteration plan for Inception phase2 hrsTue 09/27/05
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16Group Defining Use Cases and actors4 hrsWed 09/28/05
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19 Navigation Map2 hrsFri 09/30/05
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Dotted lines are separating three different – View, Control and Domain layers. Horizontal arrows indicate method invocation and vertical blocks indicate periods of object activity.

The sequence diagram for use case “Send SMS” is created for 3tier layer client-server-database application and is separated in three different application layers.  Each of them represents different responsibility of events. 

· The presentation layer presents a user interface classes which are presented by the user request and be made by asp.net programming language user data input to the system.  
· In application layer we show the data transaction from presentation layer to domain layer. The first step is to test connection between client and server. It is done by sending stub message to server and getting skeleton message from it. Then the connection is made server is sending handle request message to SQL Handler for JDBC invocation. SQL Handler stands for Database invoking and inserting data in the DB. The JDBC Connection is java class which transfers data from server to Database. According to the main success scenario of use case “Send SMS” the data received from the user have to be saved in system database and another copy of data has to be sent to the external system. It can be done by using TCP/IP connection for accessing “telephone operator” system.
· Domain layer is responsible for data storing. In implementation discipline we decided to use My SQL database which will be responsible for keeping data received from the registered user of the system.

3.10.1 Conclusions to design discipline
In design discipline of Elaboration phase we presented only sequence diagram for the main use case “Send SMS”. Interaction diagram is going to be an inspiration for the Construction phase implementation process. We decided not to present Class diagram because the attributes are not defined yet. The navigation map defined in Inception phase will not be preceded because no changes were made. 

3.11 Conclusion to Elaboration phase
In Elaboration phase we presented our major milestones for this phase – architecture model for the web system of sending short messages online. The use case “Register User” defined as “subsystem” has been analyzed.

So far there have not been any disagreements in the group about working environment and problems we are dealing. Nevertheless we are severely behind working schedule because some risks have appeared. We had big problem with one of the group members as he was sick for two weeks during which he couldn’t even be contacted. Finally, he recovered and came to the meeting. We have barely managed to overcome this problem and now we are ready to move to the next phase.   

3.12 Problem definition questions analysis  

Skill and devotion: Were the group members skilled and devoted enough to meet the project demands?

So far, the skill of the group hasn’t been questioned. However, some of us have had a real test of character in last few weeks. It has been a bit discouraging to see that devotion level is not the same for all of the members. However, we hope that we are back on the right track now 
Methodology choice: Was it the best choice? What was the other possibility? 

As stated in our documentation about methodology, we have chosen to use RUP (Rational Unified Process) in our project. We followed the methodology guidelines all the way. However, in the elaboration phase we made some choices that are not 100% RUP teaching but we continued with our main methodology. So far we feel that we were right on the spot with RUP as all the planning and documenting has been done with quality and on time.
One of the “of road” decisions that we made is our choice to use tree layer architecture. This is a step forward from the older approach where only two layers are used. This has been described in our elaboration phase documentation.  

Project management: Was the project organization on a satisfying level? Was it useful to the group?

Particularly important from project management discipline, for us, was our risk list. One of many mentioned risks was one considering a possibility of some of the group members getting sick. This problem has been haunting us from the very beginning of the project. We have constantly had one of the group members being sick. However, as we have recognized this problem in the very beginning of the project, we have planed how we will work if it occurs. Nevertheless, this has not prevented us from falling way behind. Only strong will has kept us going. 

The problem that occurred has caused a major set back but we still kept on going and we can say that project management has helped us nevertheless. 
3.12 Planning next Iteration
In the inception phase we presented objective milestones and in elaboration phase we concentrated more on technical issues of the project. The architecture model for the implementation was chosen and the programming language and data storage tools were analyzed and selected. In the next (Construction) phase our group will be working with implantation of use cases “Register User” and “Send SMS”. The implementation of separate architecture layers, testing and integration will be done.
4 Construction

RUP methodology states that Construction phase is the most “constructive” in the system development process. The phase is treated as the manufacturing phase, which focuses on managing recourses and controlling the process. Comparing with the Elaboration and Inception phases, where the initiated artifacts and project management strategy was mostly concerned about intellectual property, the Construction phase deliverable artifacts and the process management is more concerned about developing deployable products.
4.1 Managing the process  

Our project team is going to run two Construction phase iterations.  Focus of each will be producing deployable components according to the use-cases assigned. The first use case we are going to work with is “Register User”. The second iteration of Construction phase will be assigned for “Send SMS” implementation. As we discussed in previous phase only registered users will able to use service provided on the web page. Each of the iterations will be separated in three major components and the implementation processes of deployable components are going to be characterized as following:
	Component Category
	Description

	System User components
	Implementation of graphical user interface of use cases “Register User” and “Send SMS”.

	System Management components 
	Implementation of software classes responsible of controlling data flow

	System Database components 
	Supporting database services. 


During each of the iterations, the following activities are going to be performed:
· Component development
· Component testing

· Component integration

Component development. 
During each of the iterations, one or more components are going to be developed. In the beginning of iteration, our project team is going to specify which components are going to be developed and what functions are going to be implemented.

Component integration activity. 
Implementation process of deployable elements of system which has to be integrated with others already implemented components.

Component testing. The developed components are going to be tested with a goal to indicate, how they maintain assigned functionality. 
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4.2 Iteration plan for Construction phase 


5 Construction 1st Iteration 

5.1 Planning the iteration 

During the first iteration of Construction phase we will focus on developing the “Register User” use-case. The use-case is going to be developed as “subsystem” for the main use case of system (“Send SMS”). During this iteration we are going to give some focus on the system architectural considerations – we will extend the general system architecture, which was defined in the Elaboration phase.

5.2 Requirements 

In 1st iteration of Construction phase we will produce the deployable components for the use case “Register User”. The project team is going to reconsider this use-case in detail in order to prepare a design model for components construction. Furthermore, we are going to reexamine the non – functional requirements with a goal of deploying and optimizing the available recourses.

5.3 Use-case changes for Main Success Scenario
The order of actions of the use-case is refined with the goal to follow the functionality the system supporting of sending short messages online. Comparing to the “Register User” use-case, which was developed in the Elaboration phase, the newest use-case version does not contain essential changes.

However, there are several changes, which were found to be important. They were applied to keep the use-case specific to our case. The applied changes and additions are presented in following table:

	Step Number
	Step explanation                                            (use-case model version 1.1)
	Changes and corrections                          (use-case model version 1.2)

	2
	Guest chooses the button “Register User”.
	System displays “Log In” page

	3
	Guest chooses the “Sign In” button.
	


5.4 Revision on non-functional requirements
1st iteration of the Construction phase is concerned with producing the deployable components for the “Register User” use-case. The project team is going to reconsider this use-case in detail in order to prepare a design model for components construction.

Furthermore, we are going to reexamine the non- functional requirements with a goal of deploying and optimizing the available recourses.

5.5 Conclusion to requirements
During the requirements revision activity, the functional requirements were revisited in order to apply some changes which could help us to optimize the “Register User” components during construction process. By doing this, we have included some additional steps in our use-case that will simplify use-case construction activity.

5.6 Architecture developing

During this iteration, the initiated Software Architecture document is going to be revised and essential changes will be developed. 

5.6.1 General system architecture

In 1st iteration of Construction in process of developing the use-case for “Register User” we will use the architecture model defined in Elaboration phase. We made one change in system architecture but we assumed that it will not make any essential changes in whole system architecture model. As a result, the system architecture is presented in the following picture. For giving a better understanding of the implementing application structure, we have presented the correspondent layers. 
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5.6.2 Architectural application structure 

Web application of “Register User” structure consists of the following layers:

· “View layer” can directly be observed by the web application user; this layer contains all web form and control objects. 
· Application layer is where the logic of the application is held. This layer is transparent to the user. The objects included in this layer are supporting application functionality. We can state that entire “Control” of the system is mapped in the Application layer.

· Technical layer is responsible for supporting data flow from application layer to DB.

· Foundation layer is where database is stored and is responsible for data storing.
5.6.3 Conclusion to general system architecture

While defining general system architecture, our project team has adapted the system architecture, developed in the Elaboration phase to “Register User” application structure. 

5.7 Conclusion to architecture development

In 1st iteration of Construction phase we decided to perform the developing architecture model activity. This decision was made because we felt that initial architecture defined in Elaboration phase did not cover the architectural aspects of use–case “Register User” specifically. Our choice to perform architectural rework has result of clearly defined architecture. 

5.8 Design Discipline

In Elaboration phase, Design discipline activity we made sequence diagram for “Send SMS” system according to the architectural model which has been defined “Software Architecture” artifact. In 1st iteration phase of Construction phase we will revise the interaction diagram in order to provide specific system responsibilities of “Register User” subsystem.  The Class diagram for this subsystem will be made.
5.9 Revising sequence diagram
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5.10 Class Diagram
Constructing Order class

At this stage of prototype development, there are two classes, which must be updated to perform data import to Pc Pack:

· Order class

· PcPackWriter class

Figure 1
[image: image13.emf]-Input Mob.Tel.Number

-Input Username

-Input Password

-Input FirstName

-Input LastName

-Input Gender

-Input BirthDate

-Input City

-Input Street

-Input HouseNo.

-Input Country

RegisterUser

++executeQuerty()

++executeUpdate()

SQLHandler

++openConnection()()

++CloseConnection()()

--driver

--database URL

--username

--password

JDBCConnecton

++getParameter()

++doGet()

++doPost()

++getRequestedDispecher()

++forward()

--request

--response

--address

RegistrationServlet

1

1

1

1

1

1


order (attribute). The instance of order is passed as a parameter to the PcPack writer constructor in case of writing the order data to the file.

filename (attribute). The file name is generated according to the file name template, presented in the Pc Pack documentation:

filePath (attribute). The filePath is an attribute, which contains the string of file path. In this stage of implementation process, the file path is determined in the variable initialization:

generateFileName (method). The generateFileName method is responsible for generating the recognizable file name by Pc Pack. According to the Pc Pack documentation, a separate file is generated for every order, being imported to Pc Pack. Considering the file name format, defined in Filename attribute description, the unique file indicator lies in <xxx>, which is auto-generated number. 

To ensure the unique file indicators, our team decided to use the full date expression, translated to the queue of digits:

private void generateFilename()



{




System.DateTime dtm = System.DateTime.Now;




string dateTimeString = dtm.Year.ToString() + 





dtm.Month.ToString() + 





dtm.Day.ToString() +





dtm.Hour.ToString() +





dtm.Minute.ToString() +





dtm.Second.ToString() +





dtm.Millisecond.ToString();




fileName = "FIMP" + dateTimeString + ".INH";




fileName = filePath + fileName;



}

5.11 Conclusion to Design Discipline
The system we are willing to implement is followed by Rational Unified Process methodology. In Design discipline we presented the interaction diagram and class diagram which will be inspiration for implementation discipline. Sequence diagram is showing data flow according to software architecture model. Class diagram is showing the attributes, methods and relationship between the classes.

5.12 Implementation discipline

5.12.1 Presentation layer

In this part of the project we will test our web based solution by using the frame work for site testing presented by RUP. We will also follow the ten general principles for user interface design – “heuristic evaluation” presented by Jacob Nielsen.

The web based application will be test for criteria’s: 

· the site meets the users original requirements
· all usability issues are addressed

· problems are identified and resolve early

	“Heuristics”
	Testing
	Comments

	Visibility of system status
	+
	The informative messages are implemented and informs the user about the action which has been made. 

	Match between system and the real world
	-
	The web application design has not been provided because we are more concentrated in implementation process instead of web site interface design.

	User control and freedom
	-
	The user using the services on the web page are able to navigate in it by implemented buttons such as “Return”

	Consistency and standards
	-
	Web site colours, site status, tables were has not been implemented.

	Error prevention
	+
	The error prevention informs the user about his/her entered data which are not recognized by the system. 

	Recognition rather than recall
	+
	The implemented buttons presented on web site are defined precisely so that the user can easily understand the function of the right button momentarily.  

	Flexibility and efficiency of use
	+
	The information is stored and retrieved from system database by index numbering which reduce time spent of retrieving data on presentation layer.

	Aesthetic and minimalist design
	-
	The web site design has not been defined and implemented.

	Help users recognize, diagnose, and recover from errors
	+
	The error prevention is implemented and it is informing the user about mistakes which has been made during registration process of filling “fill up” fields. 

	Help and documentation
	-
	Any documentation related to user help are not provided on the web application in order to improve it the information services such as “Help” and “Site Navigation” has to be provided.


The presentation layer tests have been made by using “Heuristic evolution” presented by Jacob Nielsen. After collecting results from the table we see that web application subsystem of “Register User” is more oriented in system functionality instead of design.  The non–functional requirements discussed in Elaboration phase were covered such as logging, error handling or performance. 

5.12.2 Technical testing
Once we have learned what testing is and why it’s important, we will see how actually testing process is comprehensive and cost-effective. Technical test should be run in each of the iterations.. The technical testing of implemented Java classes will be made by open source JUINT testing framework which is used to run repeatable tests. This should test our created java classes and connection between it. 
5.13 Component testing 
The developed components are going to be tested with a goal to indicate, how they maintain assigned functionality.
In 1st iteration of construction phase we develop components for use case “Register User”. The user interface, application and domain classes were created. Now we will present the screenshots of the program to confirm about working product of “subsystem” of the system. 
In elaboration phase we defined architecture for the system that we are going to implement. According to the RUP methodology, we were supposed to create prototype and run test in order to prove on our defined architecture. We did not make that, however, because of the lack of time. In 1st iteration of Construction phase we will run test in order to make sure that “subsystem” are functional.

The user interface design will be tested by “Heuristic evaluation” presented by Jacob Nielsen.

5.13.1 Technical testing

We will presents the screenshots of our implemented use case “Register User” in order to confirm that implemented components passed all the functions related to data receiving and storing in the system foundation layer. The windows will show the data flow from the presentation layer to foundation layer.  
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5.14 Conclusion to component testing and integration
The constructed components were tested with a goal to determine how they are maintaining assigned functionality. So in this stage of the process, we have performed the testing of implemented components. The obtained testing results indicate that the components are fully functioning separately. However, they also determine that the components have to be integrated for supporting required purposes of fully implemented system. In 1st iteration of construction phase “Register User” constructed components are not going to be integrated in whole system because the main use case “Send SMS” has to be implemented first.

5.15 Conclusion to Construction 1st Iteration 
During 1st iteration, the use case “Register User” components have been constructed and tested. The constructed components were tested and prepared for final integration of the system and we are ready for entering in the 2nd Iteration of Construction phase.
5.16 Planning the next iteration
In 2nd iteration of Construction phase we are going to develop use case “”Send SMS”. The component integration and testing will be run.

6 Construction phase 2nd Iteration

In the management discipline of Construction phase we decided to work with the main two use cases: “Register User” and “Send SMS”. The use case “Register User” was developed in 1st Iteration while use case “Send SMS” will be implemented in 2nd Iteration. 

6.1 Planning the iteration

In 2nd iteration of Construction phase we are going to initialize “Send SMS” use case by revising system functional requirements, data storing and sending options. The architectural aspects will not be considered in this stage of the project. 
6.2 Requirements discipline

6.2.1 Functional requirements 
We are going to revise and refine use case model of “Send SMS” because we are considering mentioned use case as a highest priority of our project. According to it we will try to indicate, how the use-case can be updated in order to keep the essential defined functionality.

6.2.2 Use-case changes for Main Success Scenario
The following section is listing the changes, which were found while revisiting the use-case. We are considering only the “Main Success scenario”, because it provides the essential functionality of the system. During revision of the use case we have decided to make the following change:

	Step Number
	Step explanation                                            
	Changes and corrections                          

	15
	System displays “Successfully delivered message” to the users submitted mobile phone number.

	Mentioned step is not going to be performed. 


We decided to follow the last step of main success scenario for “Send SMS” because, according to the vision document, GSM network operator has to perform this message.
6.3 Conclusion to functional requirements

During revising functional requirements activity and by applying some changes, we have developed the “Send SMS” use-case. Most of the changes, as mentioned before, were made to optimize the use-case development which will allow us to keep the essentials of the required system functionality.

6.4 Design Discipline

In design discipline artifact we are going to revise interaction diagram, navigation map and class diagram. The sequence diagram will include classes such as binary, and Secure Socket Layer (SSL) classes which will allow to access to external system. The class diagram will show attributes and methods which will be used in implementation process. 

6.4.1 Sequence Diagram
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In 2nd iteration of Construction phase, Client and Server will be defined in order to send data out. The connection between local and external system will be based on SSL connection which is creating a secure connection between a client and a server. The client class will be used for accessing server class defined as telecommunication GSM network provider. The client class has method socket = factory.createSocket(true,ServerConfig.PORT_TO_DB.getPort()); which will allow to access server at specific port number. The server at already defined port no serverSocket = factory.createServerSocket(true, ServerConfig.PORT_TO_DB.getPort());  will create secure connection for data transaction. 
6.4.2 Class Diagram
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6.6 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 system. The activity consists of two prime phases – logical database modeling and physical database modeling. A logical database model consists of entities and attributes, and it also includes relationships between those defined entities. The logical model consists of a normalized model that is generally set to third normal form.  

6.6.1 Logical database modelling
The logical database model, that is going to be produced during this phase, will consist of a normalized model, which will be set to third normal form. In addition, it will include elements that make 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 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:
· User – information – information data about registered user

· Send SMS– service provided on the web site

· Service  – information about services available on web site

· Service History – information about user access to the system

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.
Entity ‘Account’
Account entity issues information about users that will have the access to the system.
	Key
	Attribute/role name
	Data type
	Not null
	Description

	PK
	Error! Reference source not found.
	Char
	YES
	Identification number

	
	Error! Reference source not found.
	Char
	YES
	User name used to log into the system

	
	Error! Reference source not found.
	Varchar
	YES
	Password used to log into the system

	PFK
	Error! Reference source not found.
	Char
	YES
	


Entity 'Send_SMS'
	Key
	Attribute/role name
	Data type
	Not null
	Description

	PFK
	Error! Reference source not found.
	Char
	YES
	Identification number

	PFK
	Error! Reference source not found.
	Char
	YES
	User identification number



	
	Error! Reference source not found.
	Numeric
	NO
	Message destination address

	
	Error! Reference source not found.
	Varchar
	NO
	Message sender information

	
	Error! Reference source not found.
	Varchar
	NO
	Message text which was sent to the destination number

	PFK
	Error! Reference source not found.
	Varchar
	YES
	


Entity “Service”

	Key
	Attribute/role name
	Data type
	Not null

	PK
	Error! Reference source not found.
	Varchar
	YES

	PFK
	Error! Reference source not found.
	Char
	YES

	PFK
	Error! Reference source not found.
	Char
	YES


Entity “Service History”
	Key
	Attribute/role name
	Data type
	Not null
	Description

	PFK
	Error! Reference source not found.
	Char
	YES
	

	PFK
	Error! Reference source not found.
	Char
	YES
	

	
	Error! Reference source not found.
	Date
	YES
	

	PFK
	Error! Reference source not found.
	Varchar
	YES
	The date when user accessed system last time


Entity “User-Information”
User – information entity stores information about users registered on web site for sending short messages online.

	Key
	Attribute/role name
	Data type
	Not null
	Description

	PK
	Error! Reference source not found.
	Char
	YES
	Indentification No

	
	Error! Reference source not found.
	Varchar
	YES
	Username used to log into the system

	
	Error! Reference source not found.
	Varchar
	YES
	Password used to log into the system

	
	Error! Reference source not found.
	Varchar
	YES
	User first name

	
	Error! Reference source not found.
	Varchar
	YES
	User surname

	
	Error! Reference source not found.
	Varchar
	YES
	Gender of officer

	
	Error! Reference source not found.
	Date
	YES
	Date of birth

	
	Error! Reference source not found.
	Varchar
	YES
	City where user is living

	
	Error! Reference source not found.
	Varchar
	YES
	User home address

	
	Error! Reference source not found.
	Varchar
	YES
	Country where user is living

	Attribute name
	Entity name
	Data type
	PK
	FK

	Error! Reference source not found.
	Error! Reference source not found.
	Char
	YES
	YES

	Error! Reference source not found.
	Error! Reference source not found.
	Char
	YES
	YES

	Error! Reference source not found.
	Error! Reference source not found.
	Char
	YES
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Char
	YES
	YES

	Error! Reference source not found.
	Error! Reference source not found.
	Varchar
	NO
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Date
	NO
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Varchar
	NO
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Varchar
	NO
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Varchar
	NO
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Varchar
	NO
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Date
	NO
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Varchar
	NO
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Varchar
	NO
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Varchar
	NO
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Numeric
	NO
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Varchar
	NO
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Varchar
	NO
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Char
	YES
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Char
	YES
	YES

	Error! Reference source not found.
	Error! Reference source not found.
	Char
	YES
	YES

	Error! Reference source not found.
	Error! Reference source not found.
	Char
	YES
	YES

	Error! Reference source not found.
	Error! Reference source not found.
	Char
	YES
	YES

	Error! Reference source not found.
	Error! Reference source not found.
	Varchar
	YES
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Varchar
	YES
	YES

	Error! Reference source not found.
	Error! Reference source not found.
	Varchar
	YES
	YES

	Error! Reference source not found.
	Error! Reference source not found.
	Char
	NO
	NO

	Error! Reference source not found.
	Error! Reference source not found.
	Varchar
	NO
	NO


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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6.6.2 Physical Database Modelling
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. 
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Figure 2 – Key tables

6.7 Implementation discipline

While developing the “Send SMS” use case required functionality, we are planning to implement the following component:

	Components
	Component category
	Assigned functionality

	Convert to hex code
	System component
	Converts information data received from web user interface to hex code

	Polymorphic access 
	System component
	1-* users will be able to access web site at the same time

	Connect to external system
	System component
	Hex code will be sent to the external system


6.7.1 Constructing the system components
During this activity, we are going to develop the use case “Send SMS” components. By doing this, we are going to develop the provided web shop functionality by adding the necessary functions with the purpose to implement the “Send SMS” use case main scenario.

As we mentioned in the beginning of the Construction phase, our main task is to produce a web application template for sending short messages online during this project. For this reason, we will need to:

· Convert to binary code

· Polymorphic access

· Connect to external system

The short message sent by the registered user using web application is going to be inserted into the local database entries and also will be encrypted to byte/hex code and will then be sent to external system (telecommunication operator which will provide service of sending short message to mobile devices by using GSM network). For achieving this functionality, we have to receive data entries from web application by our defined values and by secure internet connection sent it out.

6.7.2 Developing user interface
The user interface will provide an input field to insert the demanded information to the system. As we mentioned already in elaboration phase, presentation layer will be developed with minimalist design elements.

6.7.3 Application layer
Sending short message is based on non- functional requirements, were it is indicated, that the information received form the registered user has to be maintained confidentiality. According to the mentioned fact, we have decided to use SSL connection for accessing external system. 

We decided to use secure socket layer implemented by Java for secure Internet communication. The choice was based on advantages it offers such as:

- Encryption

- Source authentication

- Data integrity

6.7.4 SSL and TCP/IP protocol
The Secure Sockets Layer (SSL) is a commonly-used protocol for managing the security of a message transmission on the Internet which is based on creating a secure connection between a client and a server. SSL uses a program layer located between the Internet's Hypertext Transfer Protocol (HTTP) and Transport Control Protocol (TCP) layers. The "sockets" part of the term refers to the sockets method of passing data back and forth between a client and a server program in a network or between program layers in the same computer. SSL uses the public and private key encryption. SSL are an integral part of most Web browsers. 

	Application layer (HTTP)

	SSL

	TCP

	IP


· TCP- Transmission Control Protocol/Internet Protocol) is the basic communication language or protocol of the internet/intranet. The TCP layer, Transmission Control Protocol (TCP), manages the assembling of a message or file into smaller packets that are transmitted over the Internet and received by a TCP layer that reassembles the packets into the original message. 

· IP - Internet Protocol handles the address part of each packet so that it gets to the right destination. Each gateway computer on the network checks this address to see where to forward the message. 
In application layer we will present only client class, because we consider the fact that it is relevant to our system. The server class has to be defined on the telecommunication provider system but we will present some implementation parts in order to show collaboration between the objects.

Client SSL files

import java.net.Socket;

import java.io.*;

import java.util.Hashtable;

public class Client {

// The socket connecting us to the server

    private Socket socket;

// The streams we communicate to the server;

    private ObjectOutputStream out;

    private ObjectInputStream in;

// Constructor

//Connects to the server, gets output and input streams from the socket.

    public Client() throws Exception {

// Create MyClientSocketFactory object.

// we get the socket from the factory and treat it

MyClientSocketFactory factory = new MyClientSocketFactory();

        Socket = factory.createSocket(true, ServerConfig.PORT_TO_DB.getPort());

// Get the streams and create ObjectInput/Output streams from them

     in = new ObjectInputStream(socket.getInputStream());

     out = new ObjectOutputStream(socket.getOutputStream());    }

}

package Client;

import util.ServerConfig;

import javax.net.ssl.KeyManagerFactory;

import javax.net.ssl.TrustManagerFactory;

import javax.net.ssl.SSLContext;

import javax.net.SocketFactory;

import java.security.KeyStore;

import java.net.Socket;

import java.io.FileInputStream;

public class MyClientSocketFactory {

    public static final boolean USE_SSL = true;

    public static final String KEYSTORE_FILE = "util\\client_cert";

    public static final String ALGORITHM = "Ibmx509";

    public static final String PASSWORD = "123456";

    public Socket createSocket(boolean ssl, int port) throws Exception {

        if(ssl) {

            // Connect to the server,Initiate the connection

            KeyManagerFactory kmfactory;

            KeyStore keyStore;

            TrustManagerFactory tmfactory;

            SSLContext sslContext;

            kmfactory = KeyManagerFactory.getInstance(ALGORITHM);

            keyStore = KeyStore.getInstance( "JKS" );

keyStore.load(new FileInputStream(KEYSTORE_FILE), PASSWORD.toCharArray());

            kmfactory.init(keyStore, PASSWORD.toCharArray());

            tmfactory = TrustManagerFactory.getInstance(ALGORITHM);

            tmfactory.init(keyStore);

            sslContext = SSLContext.getInstance("TLS");

sslContext.init(kmfactory.getKeyManagers(), tmfactory.getTrustManagers(), null);

// we ask for a SocketFactory from the SSL context.

            SocketFactory sf = sslContext.getSocketFactory();

// Then we get the socket from the factory and treat it as if it were a //standard (plain) socket.

            return sf.createSocket(ServerConfig.HOST.getHost(), port);

        }

        else

            return new Socket(ServerConfig.HOST.getHost(), port);

    }

}
package Client;

import javax.swing.*;

public class Starter {

    public static void main(String args[]) {

        try {

            UIManager.setLookAndFeel(new com.incors.plaf.kunststoff.KunststoffLookAndFeel());

        } catch (UnsupportedLookAndFeelException e) {

            e.printStackTrace();

        }

        Client client = null;

        try {

            client = new Client();

        } catch(Exception e) {

            JOptionPane.showMessageDialog(null, "Could not establish connection with server program will exit");

            System.exit(0);

        }

        new UI_Login(client);

    }

}
6.7.5 7bit code
In 2nd iteration of Construction phase we decided to present use case “Convert to hex code”. In inception phase use – case model artifact we defied that mentioned use case is encapsulated by use case “Send SMS” which we are implementing in this iteration.

According to the ETSI
 (Europe Telecommunication Standard Institution ) 7bit message  can be up to 160 characters long, including letters and numbers and it is used all over the world as the main model phone device standard of receiving and sending short messages. The 8 bit code is 140 characters long. It is used for sending images and ringing tones. We analyzed that sending and receiving SMS messages is based to PDU (protocol description unit) mode which is using the GSM coding standard. The PDU string contains not only the message, but also a lot of meta-information about the sender, his SMS service center, the time stamp etc. It is all in the form of hex-decimal octets or decimal semi-octets.  So we decided to implement in to the system class which will be responsible for converting received information from the registered user in to the system to the hex code. We decided to implement it in order to reduce the performance time. The converted hex code will be sent to the telecommunication operator by SSL internet connection.

We are going to use the following code in order to achieve our goals of implementing the encapsulated use case.  We are going to use method provided by java.sun
 page for converting data to hex code.

public static byte[] hexDecode(String s) throws IllegalArgumentException {

    try {

      int len = s.length();

      byte[] r = new byte[len/2];

      for(int i = 0; i < r.length; i++) {

        int digit1 = s.charAt(i*2), digit2 = s.charAt(i*2 + 1);

        if ((digit1 >= '0') && (digit1 <= '9')) digit1 -= '0';

        else if ((digit1 >= 'a') && (digit1 <= 'f')) digit1 -= 'a' - 10;

        if ((digit2 >= '0') && (digit2 <= '9')) digit2 -= '0';

        else if ((digit2 >= 'a') && (digit2 <= 'f')) digit2 -= 'a' - 10;

        r[i] = (byte)((digit1 << 4) + digit2);

      }

      return r;

    }

    catch (Exception e) {

      throw new IllegalArgumentException("hexDecode(): invalid input");

    }

  }

}

6.7.6 Component integration activity
During this iteration, we are not going to perform any of component integration with the entire system. Moreover, no components are integrated because of lack of time. The main issue of not integrating analyzed elements is based on our risk which occurred in 2nd Iteration of Construction phase, when one group member left the group so, the component integration activity is not executed – during this iteration.

6.8 Conclusion to Construction
The Construction phase has been considered as one of the most important phases during the whole process. The deliverables of the phase are the actual executable components, which were tested in order to indicate the functionality they maintain. We have measured the whole Construction phase by the phase evaluation criteria.
The results of measurement to evaluation criteria determine that the Construction phase deliverables are prepared for final system integration. However, current system release is not stable enough for entering user community. This statement is based on the fact that during the researching activity, performed with the goal to find out an appropriate solution for data transition to external systems (GSM network operator), time resource was indicated as the most significant in our case. While constructing the system components, we have presented the possible solutions for registering user in 1st Iteration and in 2nd Iteration the SSL connection elements were defined, however, because of the time we were not able to implement the most appropriate one. So the current product release is maintaining the required functionality, but is not prepared for delivery to user community. 

7 Project Conclusions
This project had a high impact on our project team as throughout the project period we have gained more experience, improved our skills and attempted to apply the theoretical knowledge in practice. We have had a good opportunity to experience how the process should be managed when the project group is facing the system synchronization problem. Such type of process is specific because it demands focus on analyzing the existing systems functionality and performing research for possible problem solutions.

Considering the importance of this project, in the project conclusion we are going to take up the following aspects:

- Experience
- Product future considerations

7.1 Experience
Working on this project has boosted our experience (both individual and as a group) in a couple of different areas of work. In order to complete our main objective we had to face a large number of smaller goals. Going step by step and reaching our milestones, we have managed to reach our main goal. Naturally, we have experienced some ups and downs during the project period but all in all we can be fairly satisfied with our product. One of the biggest challenges our team had to face was to try and apply system development techniques that were unfamiliar to us. To sum things up we have divided the obtained experience in the following categories:

- Teamwork and communication

- System development

- Project management

- Researching 

- Problem solving

In the following sections we will present a short description of each category, and describe what experience we feel that we have gained in it.

7.2 Teamwork
Group discussions: During the project period, we have had many discussions in order clarify what, why and how to handle the obstacles. The discussions helped our group to determine the most appropriate solutions. Although one can argue that this isn’t new to us, as we have tried this in previous semesters, we feel that group communication has reached a new level. 

Sharing personal experience and knowledge: Each member of the group has different background, experience and knowledge which had direct impact on the project. However, we also have indirect influence on the other group members. Our group was a nice example of the previously mentioned fact as we were working together in a group for the first time. This has given us an opportunity to see how the other members react to some problems and to see their way of dealing with various situations. 

Improving personal skills: During the duration of the project, personal skills have been also improved. Skills such as:
- Programming skills (Programming with asp.net)
- UML modeling skills (use-case and system design modeling)
Reaching general goals: In the Inception phase, the group addressed the general goals of the project and guidelines for reaching them. It was important for us to be oriented by the determined guidelines and not to lose track of the project goals.
Communication: Well-established communication between the project stakeholders ensured that all parties have understood and agreed on the subject under development. 
Unfortunately, we had a group member quit the group 2 days before the original date for project delivery. This has reflected very much on product quality as some parts of the program were lost and some not fully functional. 

It is not our intention to blame the lower product quality on 1 member quitting the group but we were however, very disappointed by his gesture.  
7.3 System development 
Experience in using RUP: During the duration of the project, our group gained better understanding of this methodology. When we started this project, we had quite low level of knowledge about this development process and we needed time to understand, how to use RUP. Nevertheless, we have attempted to use RUP practices such as:

Develop software iteratively. We have considered iterative software development as fitting to our case and we have successfully applied it in our project.

Manage requirements. We have considered requirements managing as one of the significant activities that helped us not to lose the track of the process.

Use component-based architectures. The current product consists of the set of components which were constructed. Component construction during particular iteration helped us not to lose the focus on the task and develop component functionally.

Visually model software: Applying visual modeling and using UML gave a clear understating of the important software developing issues.

The duration and scope of this project did not give us a possibility to apply the rest of the best RUP practices. However we consider, the experience we obtained during this project as valuable; we have attempted to apply the RUP to our specific case. Also, RUP has helped us as a group of developers in mapping out and documenting all parts of a software development project.

Developing software architecture: During the project, we have developed the system, the main purpose of which is synchronization of the other two systems. Such problem solving initiated the consideration of the system architecture as a significant aspect. We have performed architectural investigations with the goal to clarify the system architecture and provide appropriate architectural solutions.

7.4 Project management
Project planning: Our main goal of performing project planning activity was to set the guidelines for the whole project. The lack of experience in such activity had caused problems in workflow. In the beginning of the project we have initiated the methods of the planning activity. However, we have not paid enough attention to the resource managing. Experiencing this has, we have learned on our mistake(s) and we can state now that planning is a significant activity in the whole process and careful planning is one of the clue activities that ensures good process quality. 

Applying feedback from the stakeholders: Feedback from stakeholders was a major issue because it helped us to determine the right direction during the development process. 

Some problems occurred considering the feedback from the stakeholders though. Problems such as: delays in receiving reviews from the Company. We found the way to go around this. We have applied the following strategies: If the part that we needed feedback on was not of high importance, we were just skipping it and leaving it for later. We didn’t have any delays when the issue was “hot” (important) but we did had a plan of what to do if that happens.  

7.5 Researching
Methodology research: Methodology research was mostly considering and investigating the different processes and finding out, which one fits the best in our case. We have gained experience in comparing different process models and determining, which model is most appropriate to the specific problem of this project.

Development tools research: During this project, we have performed research activities in different development tools and techniques. One of the most important researches was performed in order to find the open source components, which could optimize our development process with keeping focus on the most important aspects.

7.6 Experience in problem solving
Determine alternative solutions for problems. Dealing with problems was a very good experience we gained during the project period. Finding solutions for the problems were a challenge for us; particularly determining the most suitable solution out of many alternatives. 

Involving external consultations: Since we are immature software developers, we accepted consultancies form external advisors. These external consultations included teachers, graduated students and outer well skilled people. This helped us collecting comments from different parties and improving the quality of our work.            

7.7 Product Future Considerations
Our project team has produced only pre-release of the product during the project period. The main goal of the product is to support the functionality, which was expressed in the Company’s product vision: in a very high level of abstraction, the main purpose of the system is to reduce manual work in the Company while registering shipment data.  

During the project period, our team has developed the system, maintaining the required functionality. However, we have considered that the time was not enough for us to develop the mature release for delivery to the user community. Therefore, we are reasoning that the main problem, defined in the beginning of the project, is partly solved.

The product future considerations could be characterized in following directions:

1. Developing the current version of the product

2. Developing the product by applying alternative system synchronization solutions.

7.8 Developing the current version of the product
The current version of the product has limited features and is not stable enough for being delivered to user community. In order to produce next product release, the development considers the following aspects:

· eliminating system instabilities

· including not-implemented features
7.8.1 Eliminating system instabilities
During the testing phase we have found a number of problems regarding our system. However, not all of them could have been fixed before the dead line. All this bugs and problems that remained are the thing that is making our system instable.  Removing them would take some extra time and work but could be one of the future possibilities for this system. 

See our test documentation for more information about system problems.

7.8.2 Including not-implemented features

Eliminating system instabilities would still be necessary to do before implementing new features. Once all the problems are fixed, the system could be expanded with new features. This would be necessary to do as the current state of the system is not on the highest level.
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