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Introduction 
The relevance of the thesis: 

The map has been a tool for mankind to find out where they can go and what the world around them looks like. These days you can get a paper map of almost anything: museums, events, shops etc. Ordinary paper maps can be found at tourist office, while virtual maps are located in internet. The most poplar virtual maps in the world are Google and Yahoo. Information about shops location usually is stored in yellow pages or in special commercial maps which are available for citizens only at certain time and only certain shops are displayed.      

Vilnius city is full of tourists and shops, but there is no possibility for them to get know about each other. Google or Yahoo maps display only ordinary Vilnius map, without showing a location of the stores.  So it is a problem of new comers in Vilnius city. They do not know where to find a store to buy some souvenirs, food or clothes.  The solution of existing problem would be creation of mobile system – Mobile shopper guide, which will show shop’s location in the map and also would display a short note or commercial.  

So the system will consist of two parts mainly: mobile map and stationary administration and user portal. Using the mobile map users will have possibility to download Vilnius city map and to download shop’s locations as a skin to this map. In addition there will be a possibility to download different kinds of shop skins. In the skin only one sort of shops will displayed such as clothes shops or cosmetics shops. Each shop will be as a point in the map and shop may have some comment, which will be reviewed by navigating on it and selecting to review comment. While administrative and user platform is suitable for supporting the mobile map. This portal has mainly three purposes: 

· To give information about the system to the users
· To give possibility for the shop keepers to create and update shop’s information

· To give possibility for the administrator of the system to take care about the data in the system

In administrative and user platform the user can register and create his account. After creation of account user has possibility to create a new shop and enter some comment related to the shop. He can modify all information connected to his own profile only. The administrator of the system can create a new user as administrator of the system or as user; of course he can delete users. Next, he can create and modify shops and comments for other users.  Both user and administrator can take a look at Vilnius map and to check the location of the shop by viewing and entering its coordinates. 
But before the system is started to implement the documentation should be written for it. The main tree documents should be established for documenting system’s administration and user portal. Feasibility study description document will overview system viability, which include legal issues, technical, organizational requirements and financial overview. System requirement specification will contain details about operations which will be performed by the system and portal relations with the outside systems. And the last the third document is system design description, which will define the architecture, components, modules, interface and data for the portal. 

All those tree document templates must be adapted for each system separately, as they can differ. Of course people had created some templates for those earlier listed documents, but they must be analyzed and improved a bit for the description of Mobile shopper guide administrative and user platform. Work related with template analysis is done in the first section of the master thesis. 
After creation of the documentation template the implementation process for the concrete portal documentation can be started. In documentation the tools and methods of the portal creation should be already described. Detail documentation of Mobile shopper guide is described in the second section of master thesis and the whole documents are in attachment. 
 For this portal creation PERL, HTML and Java programming languages will be used, mainly because it is freeware and the creator of the system had possibility to gain en experience in programming with them in lectures in Sweden. Other reason of using those programming languages and the whole portal description will be represented in the third section of the thesis. Next, the system’s implementation was started in Sweden that it is why the description on the master paper is in English.    

And finally the analysis of created system’s portal should be done to evaluate the strength and weakness of it, things which must be improved, user friendliness of the portal. But the main thing, which must be done in each system, is testing in order to find out whether it is suitable for end users usage. Founded mistakes must be documented and corrected by the developer of the system. So all this will be present in the last fourth section.

New ideas in science: 
The system, which will be created, does not exist in Europe yet. The substitutes of the system can be found in the internet, but not in the mobile phone. None of those systems has administrative and user part where a shop keeper can create a shop and enter shop’s comment by himself.  Next analysis and improvements of the system documentation template for small systems will be present as a new idea in the science. It will include analysis of three documents: feasibility study description, system requirements specification and system design description. 
The goals and tasks of the work:


There are mainly four goals:

· To analyze the system documentation templates and to adapt them for description of small Mobile shopper guide administrative and user portal. 
· To create a documentation of Mobile shopper guide administrative and user part using system documentation template description. 

· To create Mobile shopper guide administrative and user portal and to present the description of implementation and maintenance of it. 
· To analyze created portal. 
Practical purpose: 

The prototype of system Mobile shopper guide will be implemented and available for demo or usage.  The documentation template for small system will be analyzed and represented. 
The correctness of the results: 
As the created system is just a prototype, it has never been used before, so it may contain some things, which must be improved or corrected. Besides, like any software in the world Mobile shopper guide administrative and user portal contains some mistakes, which have not been founded by the tester and which must be corrected afterwards. 
Work approbation: 

The article, which was user for determining user friendliness of the portal was represented in eleventh Lithuanian young scientists conference called “Mokslas – Lietuvos ateitis”, which took place in April 2008. The article “Specificity of creating user-friendly system: mobile and web environments” was included in to conference reports publishing. 

1. Feasibility study, requirements specification and system design description template analysis
The development of the system requires some documentation in order it would be possible to track the creation process of the system, as it may be created by different people who must follow some document to create one functioning system. First stage of creation is analysis that will show whether it is possible to create the system. It is called feasibility study. 
A feasibility study is a preliminary study determining and documenting a project’s viability.  In feasibility study the cost and benefits are estimated. The feasibility study should examine the following areas: legal issues, technical and organizational requirements, financial overview. The needs analysis should be done first off all. It will determine the client’s requirements. Second technical feasibility studies should be performed. It will answer to the questions: whether the technology needed for the system exists, how difficult it will be to build the system, whether the creators of the system has enough experience using building technology. In addition schedule, cultural, legal and marketing feasibility studies should be done.  

Next thing to do is to gather system specification requirements.  Requirement analysis is gathered in SRS. Requirements involve detail studies of the current system, leading to specification of a new system. This analysis contains details about various operations which are performed by the system and system relations with the outside systems. In this stage all procedures and requirements must be analyzed and documented. 

A software design is the process of defining the architecture, components, modules, interface and data for a system that should satisfy the specified requirements. The following techniques may be used for the design:  flowchart, data flow diagrams, data dictionary, decision table, decision tree. [3.]
So in this paragraph all these three things will be discussed. The templates of the description of feasibility study, requirement specification and system design description will be analyzed and described.   
1.1 The purpose of the system documentation
It is important for the system to have all requirements and design documented. At the beginning of the project development feasibility study should be performed and documented as it will determine whether it is possible to create the system. It will help to answer to the question whether the system computable. Also it will show if market will need it. 
Documentation helps in tracking the system’s correctness. If system does not have documentation it is hard to say whether user will need it; whether the system is wanted in the market. In SRS all users’ expectations and needs are gathered. So to follow SRS during the creation of the system is one of the curtail points. 
The design document will define the logical and graphical user interface design. In this documentation the whole system will be divided in to logical components, which can be developed separately depending of course on the project developing life cycle which is chosen. Also it is represented the graphical UI design, the color schema, logos, text color etc.  
In addition all three documents track the changes in the user requirements. The requirements are changing all the time as every system co-exists with an environment. It is very important for a system to adapt itself to its environment. The system must change according to the changing environment in order to continue to exist. 

Each of these documents are used by different people in development of the system. That means the documentation also helps to unify all these people in creating united system. Next it helps to share the information about the system. If new worker comes in system development is it no longer a problem for him to get familiar with the system, as he has possibility to use already existing documentation. 
Feasibility study document is written by the initiator of the system. Later on it will be user by business analyst. Analyst defines how the system should work, what tasks it should do. Business analyst should write system requirement specification and together with system analyst they should create a system design specification document. Those two documents are used by testers and developers who create and test the system.
1.2 Feasibility study 
Feasibility study is the important step in any software development. It can be defined as a process for identifying problems and opportunities, determining objectives, describing situations, defining successful outcomes and assessing the range of costs and benefits. It is an analytical tool that includes recommendations and limitations.  But unfortunately there is no exact template document for the description of the feasibility. Only some literature describes the main feasibilities which should be talked in each project. Using this information the main goal of this section will be to make a template document for description of system feasibility. 
Due to wikipedija.org feasibility study should examine: legal issues, technical, organizational requirements and financial overview. Within feasibility study seven areas must be reviewed such as:

· need analysis

· technical feasibility

· schedule feasibility
· cultural feasibility 
· legal feasibility 

· marketing feasibility 
Wikipedija.org describes needs feasibility as mainly concerned with issues like: client’s requirements. During this feasibility project’s needs are defined. It says that in order to define project’s need, at least following question must be answered: 
· When is the end of deliverable? 
· What purpose of the system? 
· What environments it will effect? 
· What are the rules? 
· What standards it will have? 
· What are the quality measures? 
In technical feasibility following issues are taken into consideration: 
· Is the required technology available? 
· Are the required resources available including human, software and hardware resources? 
· How difficult it will be to build the system?

· Will constructors have enough experience using that technology? 
Technical feasibility described in the same source mainly is based on an outline deign of system requirements in terms of input, process, output, fields, programs and procedures. 
Schedule feasibility involves the following questions:

· How much time is available to build the system?

· When it can be build?

· What are the consequences of the delay?

· How log it will take to get technical expertise? 
Due to Wikipedija.org in cultural feasibility the system’s alternatives are evaluated for their impact on the local and general culture. For example, environmental factors need to be considered. 
This part can be skipped in Shopper Guide documentation, as all cultural feasibility will be evaluated in needs feasibility. The only case this feasibility can not be skipped when it is a talk about really specific system, which may have an effect to the religion or traditions, but Shopper Guide, is not influenced by religion or traditions so this part will be skipped.   
Legal feasibility described in Wikipedija includes study concerning contracts, liability, violations, as the system has to be approved before implementation. In addition, project may face legal issues after completion too. Besides it is related to the organization strategy, as the software may have copy rights or it can be open source program etc. 
Due to the same source as previously marketing feasibility is the one which evaluates the benefits. It evaluates the effectiveness of the proposed system. If the expected benefits equal or exceed the expected cost, the system can be judged as marketing feasible. In this feasibility cost benefit analysis is done. Cost benefit analysis helps to give management a picture of the costs, benefits and risks. Usually it involves comparing alternate investments. During this analysis the benefits and savings that are expected form the system are compared with the expected costs. The cost of an information system involves the development cost and maintenance cost. The development costs are the cost gain during the various stages of the system development. The costs can be for personnel, equipment, supplies etc. The benefit can be counted: benefit = income – costs. 

It is not enough to list up all feasibility which should be described in the documentation; also there is a need to structure feasibilities’ description. Each feasibility study should follow this content:

1. purpose and scope of the study
2. description of the situation

3. problem and requirements (what is wrong with the present situation, what changes are needed)

4. objectives of the new system (goals and relationships between them)

5. possible alternatives

6. recommendations 
Each official document template should include an overview section in which a short description of the document’s purpose is represented. Next it should include the description of the public to which this document is target. The feasibility description itself should be represented as it was discussed above. The whole document must be finished by requirement glossary, revision history.   
Finally template documentation describing the feasibility study for Shopper Guide may have the following content:

· Overview
· Purpose
· Feasibility description
· need analysis

· technical feasibility

· schedule feasibility

· legal feasibility 

· marketing feasibility 

· Glossary

· Revision History

Feasibility study helps to identify the risk factors involved in developing and deploying the system. In addition those studies help in planning risk analysis. Also it helps in making cost/benefit analysis. Feasibility study is a report which could be used by the senior or top persons in the organization. It helps to make a decision whether it is worth to start with the project. [6.]
1.3 Requirement specification template analysis
Requirements and specifications are very important components in the development of any system. Requirement analysis is the first step in the system design process, where a user’s requirements should be clarified and documented. It is vital to communicate with the customer in order to write correct requirements, as errors developed during the requirements and specifications stage may lead to error in the design stage. That may have impact on time waste as engineers must revisit the requirements and specification to fix that and developers also has to correct the implementation. Therefore, it is necessary that the specified requirements would be correct, clear and accurate. The value of a well written requirement is big. It includes the agreement between the team members, it is a basis for resource estimation, and also it allows achieving the goals with minimum resources. 

There is a difference between requirements and specifications. A requirement is a condition needed by a user to solve a problem while a specification is a document that specifies, in a complete, precise manner the requirements, design, behavior or other characteristics. For example, a requirement for a car could be the maximum speed of the car while the specification for this requirement would include technical information about specific design. The requirements specification is simply the requirements written down on paper.[9.]

This section will be analyzed the requirements specification temple and the quality of this document; In addition the overview the requirement will be represented. So at the beginning what is requirement for the system? 
1.3.1 Requirements of the system
There are many things to be addressed for the software requirements. Due to Texas department of information resources the main eight levels of the requirements can be listed (Fig 1):
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Fig 1. Requirements by Texas department of information resources 
· Business requirements – describe why the product is being built and identify the benefits.
· Functional requirements – describe the specific system behavior that must be implemented. 
· Logical data requirements – describe all logical data requirements

· User Requirements – It capture the intended behavior of the human interface for the application. 

· Information management requirements – specify the requirements for managing the system related with laws and regulations

· System requirements – describe the performance condition and their associated capabilities. 

· Quality requirements – describe requirements for the quality characteristics of the software. 

· Interfaces – describe the logical characteristics of each interface between the application and other hardware, software and communication protocols. [12]
Due to www.threesl.com during the business requirement the scope questions are discussed. Business requirement concentrates on how the systems developer and their customers will benefit from this product. A short vision statement describes what the product could ultimately become. In system’s business requirements the limitations and scope must be included due to the same source. The scope description should summarize the major features including the initial release and describe how you will more fully realize the vision though other releases. The limitations identify specific capabilities the product will not include. [2.]

Functional requirements (FR) described in Texas department of information resources capture the intended behavior of the system. This behavior may be expressed as service or functions the system is required to perform. The FR mainly includes the following:

· Business Rules

· Validity checks on the inputs

· Exact sequence of operations

· Responses to abnormal situation

· Effect of parameters

· Relationship to output, inputs

· Input/output sequences

· Formulas for input to output conversion

· Definition of the responses of the software to all realizable classes of input data

The two common means of specifying functional requirements are functional decomposition and use cases. 
Due to the same source logical Data Requirements includes description of all logical data requirements for the software that may include:

· Types of information used by various functions

· Frequency of use

· Accessing capabilities

· Data entities and their relationship

· Integrity constrains

· Data storing requirements

User Requirements describe user’s requirements for the software application states the same Texas department. Those requirements capture the intended behavior of the human interface for the application. It may include such as requirement for resolution, screen content, content etc. 

Information management requirements described by Texas department specify requirements for the creation, capture, organization, maintenance, use, protection and disposition of information in accordance with applicable laws, regulations, policies and standards. 

Due to the same source systems Requirements describe the performance and their associate capabilities. It includes:
· Dynamic actions or changes that occur.
· Quantitative criteria such as session duration, endurance capabilities etc.
· Performance requirements

· The number of users using system simultaneously

· The number of transaction and task and the amount of data to be processes within certain time
· Acceptance performance under stress conditions

Quality requirements describe requirements for the quality characteristic for the created software. The quality characteristics may include:

· Correctness – program must satisfy the requirements

· Efficiency – amount of computer resources required and the code requirements to perform program function

· Flexibility – effort which will be needed in order to modify the program. 

· Integrity/Security – the control of unauthorized access. Security requirements for maintenance of the system and operational security.  

· Interoperability – effort needed to join one software with another
· Maintainability – effort required to locate and correct an error during operation. 
· Portability – effort needed to transfer form one hardware or software to another
· Reliability – needed software performance precision

· Reusability – possibility to reuse software and associated artifacts in another application

· Testability – effort needed to test software

· Usability – effort required to learn, operate, prepare input and interpret output.  
At the ending interface describes the logical characteristics of each interface between the application and other hardware or software.  It includes: 
· Purpose of the interface

· System the application interfaces

· Interchange mechanism [12.]
All those requirements gathered in one document may create system requirement specifications, but first of all the following questions should be considered: Should all of these requirements be described in the SRS document or some of the may be skipped? What is the template for creating SRS document?  
 1.3.2 Establishing Requirements Specification template

By the article “Requirements engineering: A Roadmap” it is very important thing in establishing SRS is to decide about what elicitation technique to use, as it is a start point, which will allow to create correct and detail SRS. There are plenty elicitation techniques. The choice of elicitation technique depends on the time and resource available to the SRS engineering and on the kind of information that needs to be elicited. There is the following elicitation technique:

· Traditional techniques. They include the questionnaires, surveys, interviews and analysis of existing documentation such as organizational charts, process models or standards.

· Group elicitation techniques. The aim of this technique is to foster stakeholder agreement and buy-in, while exploiting team dynamics to elicit a richer understanding of needs. Group elicitation technique includes brainstorming and focus groups.  

· Prototyping. This technique is used for elicitation where is a great deal of uncertainty about requirements, or where a feedback from stakeholders is needed. 

· Model – driven techniques. It provides a specific model for the information gathering. These include goal-based methods. 

· Cognitive techniques. It includes a series of techniques originally developed for knowledge acquisition such as protocol analysis, laddering, card sorting, repertory grids etc. 

· Contextual techniques. It is an alternative to traditional and cognitive technique. This technique includes ethnographic technique such as participant observation also it includes ethnomethodogy and conversation analysis. [8.]

But the description on elicitation technique is only important to the projects, which has concrete customer, who do not have IT education and has no idea about the creation of the system. Creation of the system guide it is not a case, as the customer of the system is IT student, who is a developer of the system too. 
1.3.3 System Requirements Specification template 
The development of the requirements specification can be very complicated, as there is no exact standard, which template to follow in creation of the documentation. There are many of templates in Internet, but not all of them are suitable for description of any kind of the system. Some of them are better for smaller systems, some for big once, some for a really complicated once. The best one, which is suitable for the definition of small Shopper Guide system, is made by Texas department of information resources.  Due to this source the template of SRS should be as following:

· Overview
· Overview

· Purpose 

· Business context

· Scope

· User characteristics
· Assumptions, dependencies, constrains 
· Assumptions

· Dependencies

· Constraints
· Requirements
· Business requirements

· Functional requirements

· Logical data requirements
· User Requirements

· Information Management Requirements

· Systems Requirements

· Interfaces

· Requirements Traceability Matrix

· References

· Glossary

· Revision History

· Appendices [12.]
But still it does not suite for description of SG totally 100%. It must be analyzed and improved for a description of this system. The beginning of the template is suitable for the description of the system as the overview should be in any official document. Next the purpose of the SRS should be identified. It will help to get to know, which document to use in the set of all system documentation. Business context of the SRS must provide an overview of the business organizations sponsoring, including the mission statement of the business unit. The description of the business context is important to each project even though is it create for the studding purposes, as the sponsoring of the hardware and software is still needed and mission of the system is one of the key things in development of Shopper Guide.  The important thing is to denote boundaries (scope) of the system. The description of the boundaries should include and identity software product, description and explanation of the software functionality, description about software applicability. This initial step will help to identify how the new application integrates with the business processes, how it fits into the large picture and what its scope and limitations. So in overview section the general idea bout the system is given. This section is required part to each system requirement specification documentation, it does not matter what kind of this system this document will describe.   
The next thing to do is to due to Texas department of information resources proposed template is to identify the customer that means to find the group or groups of people who will be directly or indirectly impacted by the new application (‘stakeholder’). Karl E. Wiegers suggests to distinct user’s classes and their characteristics, as users may differ in their frequency of product use, features use, privileges levels, or skills. This will help to determine which of the user classes will carry the most weight, when resolving conflicting features. The level of details of the requirement list is based on the number and size of user groups, the degree of complexity of business processes, the size of the application due to the author of the “When Telepathy Won’t Do: Requirements Engineering Key Practices” article.[7.] So the proposed identification of the groups suits Shopper’s Guide project. 
In the second section Assumptions, dependencies, constrains follows in the same proposed template. Assumptions are factors that are believed to be true during the life cycle of the project. The change of assumptions may affect the project outcomes negatively. Next dependencies are outside of the project scope and control and must remain true for the project to succeed. An example of dependencies may be when an application relies on a different application to provide specific data or an interface with a third-party application requires the purchase of an application program interface. And the final, constrains are requirements that are imposed on the solution by circumstance, force, or compulsion. It is the factors that limit the scope and functionality of the software. [12] So in this section is important to any system and must be tracked, as it depicts the factors which may have an impact on the system creation bottle necks or even worse, it may have an impact on the incompleteness of the system. 
As described in the previous section “Requirements of the system” there are eight requirements which may be captured in SRS. Due to proposed temple by the Texas University, each requirement should be described in the separate section. This is a great idea for the big systems, but as Shopper Guide is a small system with quite little functionality, so some requirements may be merged. E.g. Functional requirements may include logical requirement description. It may be done just by adding a table for a description of the fields which are used. The table’s example is below.
Table 1. Description of fields 

	Information
	Type/comments
	length
	Available for user

	SG ID Owner's Name
	Latin symbols 
	50 symbols
	Unauthorized user and administrator


So the table may consist from the four fields and it is enough to capture the information, which is used.  Next as the system does not use any third part interface, so there is no need to describe interface requirements. Finally talking about the quality requirement, it is very hard to decide how correct the system is, and it much harder to describe it. Writing down adjectives will mistily define the quality of the system and will not have any practical point to the tester, who will assure the quality of the system. It is just waste of time for the business analyst. Of course this section is very important in delay of system development, when it is a need to give incomplete system to the end user. But for a shopper guide it is not a case, so this part will be skipped.       
The proposed description of requirements by Texas department lacks of structure in use case description. By Aleksey Shevchenko proposed model, it should be as following:
1. Name: The name of the use case 

2. Description: A brief explanation of  the goals of the use case
3. Actors: All participants of the use case 

4. Pre-Conditions: All events and states of the system that must be present before the use case can be executed 

5. Post-Conditions: All states that the system assumes after the use case is executed 

6. Successful Path: All steps that fully describe successful execution of the use case 

7. Paths: All steps that describe alternate execution of the use case 
8. Exceptions: All errors that occur during execution of successful and alternate paths 

9. Rules: All business rules, computations, regulations, formulas, and constraints of the system[10.]


Next thing to track proposed by the same source is traceability matrix. Requirements traceability captures the relationships between the requirements specifications and design document. The requirements traceability matrix (RTM) is initiated and updated in SRS during the life of the project. The total RTM assures that every requirement that has been addressed in the design is addressed in a requirement.  The RTM also provides the necessary traceability for integration, acceptance, regression and performance testing. Unfortunately in Texas department temple there is no strict structure how to do that. Pavankumar Pothuraju’s web page suggests needed structure. It is as following [16.]:
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Fig 2. By Pavankumar Pothuraju’s web page traceability matrix

It is really detail traceability matrix and is suited mostly for big projects, which has huge functionality and lot of documentation. As the system which will be described is a small one so there is no need to write down all proposed information. The best solution for that is to minimize the traceability matrix to one, which is below. 
Table 2. Traceability matrix for Shopper Guide 

	ID
	Requirements
	Software requirements
	Design Specification
	Test Case
	Successful Test Verification
	Modification Of requirements
	Remarks

	S1
	Add new tool bar
	 
	D1
	UI test
	Pass
	No
	 


The four and the last element of the SRS are references, glossary, revision history, appendices. The references identify the information sources referenced in the SRS and utilized in developing the SRS. It includes each of the document’s number, title, data and author. In the glossary all terms and acronyms required to interpret the SRS are defined. Next in revision history the changes in SRS are identified. And the last thing is appendices, which include any relevant appendices. [12.] Reference and appendices information proposed to include may be skipped in Shopper Guide documentation as it does not use any references or appendices. 

To write down SRS using the SRS plan it is not enough. Each system creator should define the quality of the SRS document itself. So what are quality requirement for SRS document? The answer to this question is in other section.   
1.3.4 The quality of the SRS 

The quality of the system directly depends on the quality of the SRS (system requirement specification). By Donn Le Vie there can be 10 quality characteristics extracted for a system requirement:

· Complete – A simple judge of this is that it should contain everything what is needed by the software designers to create the software. 
· Consistent – SRS should be consistent within itself and consistent to its reference documents. 
· Accurate – SRS precisely defines the system’s capability in a real world, as well as how it interfaces and interacts with it. 

·  Modifiable – The logic, hierarchical structure of the SRS should facilitate any necessary modification
· Ranked – Individual requirements of an SRS are hierarchically arranges according to stability, security, difficulty of implementation that helps in the design of that and subsequent documents. 

· Testable – An SRS must be written is such a manner that unambiguous assessment criteria can be derived from the SRS itself (e.g. pass/ fail measures)
· Traceable – each requirement in an SRS must be uniquely identified to a source

· Unambiguous – SRS must contain requirements statements that can be interpreted only in one way. 

· Valid – It is that SRS, in which all parties and system participants can understand, analyze, accept or approve it. 

· Verifiable – A verifiable SRS is consistent form one level of abstraction to another.[11.]
So following the tips proposed by Donn Le Vie it is possible to create well written SRS. 
1.4 System design
The purpose of the system design is to create a technical solution that satisfies the functional requirements of the system. In order to start writing this document, the project’s life cycle should be functional, feasibility study should be done, SRS should be written. The challenge of documenting SyDD is to translate all information which is gathered in SRS to the technical specification, which will be documented in SyDD.  Generally the establishment of SyDD is primarily the system component specification. So constructing those components into a set builds a system. In addition system design is the beginning to the testing and data preparation activities.  
So after system design is done a document System design description is established. It is used mainly by developers and tester, which should assure that the system, is correct. The difficulty in establishing a SyDD is that there does not exist standards for a template document, beside if some template document is chosen to follow in creation SyDD so not all part of it may be suitable for any project, so each time a template document should be reviewed, analyzed and changed a bit. In this section the SyDD template will be analyzed and changed. But at the begging it should be clarified, what is important for a system design. 

1.4.1 How to do a system design 
By www.nos.org web page there is a short description how to do a system design, what points should be evaluated. Due to this source each system consists of a various small independent subsystems that combined together to build up the whole system. While designing the system the complete system is divided into small independent modules - components which may further be divided. Those modules are designed and coded separately and are later combined together to made the whole functional system.


To understand the whole system better it is suggested by the same source as previous to make a hierarchy of modules. Lower level modules should be smaller in scope and size, while higher level modules are more complex. To make hierarchy of the modules helps the evaluation system factors. Of course for each system factor may differ, but generally there should be taken into consideration size and share use (the functions should not be duplicated in separate models, but established in a single model that can be invoked by any other module) of models.  


A system may consist of many subsystems as it was said before and each subsystem carries out a specific function and each of these functions may in turn be consisting of one or more processes. A process is a specific act that has definable beginning and ending points. A process has identifiable inputs and outputs; it will take required inputs which are transformed into a certain output. A process is a specified activity in an enterprise; it is going, repeatedly carried out. In addition a process identifies what is done, but not how. For each system the processes should be identified as a part of functional modeling.  

Input and out put for the various processes of the system need to be listed down during designing the system. During design of the input the analysis should be carry out which must evaluate the following details:

· What data to input

· What medium to use

· How data should be arranged

· How data should be represented

Next the dialogues to guide users in providing input should be suggested such as “error: integer data type is required” also data transactions needs validation and error detection, methods for performing input validation and steps to follow when errors occurs are required.  

 The output is information that is generated by the system. The output is the main reason for developing the system in many cases. In output cases the following factors should be considered:

· Determine what information to present

· Decide on the type of output (print, display…)

· Arrange the presentation of information in an acceptable format

· Decide how to distribute the output to the recipients 

System design also has to decide upon how the data to be maintained for the system.  Usually all data are stored in databases. Each database may further be composed of several files where the data is actually stored. The files may include truncation details, historical data or reference information. The following decisions should be made during database design:

· Which data items to include in a record

· Length of each record

· The storage structure [3.]

So all factors described should be evaluated before the implementation process is started. All this evaluation should be documented, that it will be possible for a developer and tester to use them as guides for system development. According made evaluation of a system design a development team may be former, which will be responsible for development and testing some part of a subsystem. But at the beginning a SyDD template should be established, which will help to document SG system. 
1.4.2 A system design description template 

The purpose of the SyDD is to collect information in sufficient details how the system is to be constructed. In addition providing documentation of the system design can reduce the risk on the system by reducing uncertainty in the implementation of the system. Documentation of the system design contributes to the success of information technology systems by establishing and communicating how the properties of the system requirements will be transitioned into a design. All expectations for system features and performance should be compared with the design in order to identify and resolve potential design flaw. The identification and resolution of design flaws and problems positively impact the quality and customer satisfaction. 
Like in SRS case lot of templates of SyDD documentation is suggested. The most suitable one for the description of SG is written by Texas department of information resources. The proposal for software design description template looks like:
· Introduction

· Purpose 

· Scope

· System architecture

· Architectural design approach

· Architecture design

· Data Dictionary

· System Domain Design

· System domain chart

· System domains

· Data Design

· Persistent/static Data

· Transient/Dynamic Data

· External Interface Data

· Transformation of Data

· User Interface Design

· User Interface Design overview

· User interface navigation hierarchy

· User function Categories

· Requirements Traceability Matrix

· References

· Glossary

· Revision History

· Appendices

Like in all official documents in SRS the purpose and system design scope must be captured. This part is also very important in description of the SG, as with in scope description should be an overview of the architecture and design of the system provided also it should be identified the system components and it should be a short description included, the relevant benefit, objectives and goals of each component should be provided.  
Architectural design section is a key part in documenting system design. It is mandatory part for every system’s SyDD, as it helps to make a general view and understanding about the system. SG system is not an exception in this case. So in this part should be include the figure that depicts the overall systems architecture. The architecture should include the systems components in software, hardware and any other components such as databases, operating systems that support the system. To depict it a diagram should be used. The next part is data dictionary, which provides a reference to the location of or provides the actual data dictionary table. Data dictionary table proposed by Texas department is in the picture bellow:
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Fig 3. data dictionary  proposed by Texas department of information resources 

This table can be improved a bit by changing Element Name field to Field Name. In this table all fields even though they are used only in DB should be listed. It is done in order to skip separate description of the same fields only in different table, called fields table in the proposed template. 
Table 3. Data dictionary for SG 
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The next section proposed by the template is a system domain design section, which represents a set of domains or views. A domain or view is a representation or description of the entire system for a single technical category. The domain or view forms the building blocks. These technical categories provide perspective and structure in the process. In addition the domains, when combined, are largely independent of one another. Domains can include business function operations, reporting, operating system, hardware, user etc. Next in system domain chart a figure depicting the set of system domains showing components and their relationships. A domain may contain more than one component. A system domain can be depicted. Picture will show all major components of the system domains and their relationships. Each domain main be described separately. A domain depiction will help also to divide the work to separate teams. The SG SyDD will follow the proposed template. 

The description of the proposed domain is change a bit for the SG system. The template proposes to describe each component in separate subsection and each component’s function also capture in a new subsection, also it suggests using data flow for task description. This kind of description is the best one for big functionality systems, but SG is not a case, as it is a small one. So the best this to do in this case is to user a table for tracking each component, its functions and tasks. The proposed table may look like: 

Table 4. Description of component 

	Domain
	Authorization

	Components 
	Session Id creation
	Incorrect login
	Disable account

	Tasks
	Password verification
	Session id creation
	Redirection tasks
	Account disable number change task
	Disable an account.

	Descrition 
	After login button is clicked verify that password is correctly entered.
	If verification is passed session id is generated for the user 
	If password was wrongly entered redirect the user to the wrong login page
	If user enters 3 times incorrect password account should be disabled. After each incorrect enter of password account lock number should be increased. 
	If 3 times password was entered incorrectly, set value to disable account to true.


So this table saves business analyst time, there is no longer a need to have separate picture and description. Of course this table is suitable only for a small system’s SyDD, if analyst would try to describe big functionality in the following table would cause lot of mess. 
Data design section is suited to describe the data contained in the databases and other data structures shared between design elements of the system. It may include persistent/static data, transient/dynamic data, external interface data and transformation of data. Persistent/static data is data that is stored by a system at the end of execution and are retrieved later for additional processing; to describe and provide this kind of data entity relationship diagrams or logical data model are used.  Transient/dynamic data is data used by the system that does not persist after execution is completed. In this kind of data the purpose and description each of the data should be included. In addition this section is always included in any system as it is impossible to find a system which does not use any data.
External interface data should be also described and diagrams of them should be included proposes Texas department. In addition it should include transformation of data formats or structure. This especially is needed when system exchange information with other systems. If system performs data transformation it should be described. It should include general configuration and purpose for each of the data transform design elements and the transformation mapping rules. External information part is skipped in SG documentation, as system does not use any data transformation. 
In user interface design section the user interface design overview should be provided by the template. It should include any system requirements associated with the entire user interface. In description of user interface the user interface navigation hierarchy diagram helps a lot. It illustrates how a user moves thought the user interface. 
In description of SG in stead of interface navigation hierarchy diagram web site map diagram is used. It is the better solution for the SG system, as it maps the functions in each web page with the interface in the page. In addition web site map is suitable only for the web applications as SG is, because each page of the web is almost a new interface. 

In function categories section accurately and comprehensively each category of user functions that requires an interface should be documented. Typically, all categories of user functions correlates with a particular use case in the SRS and each use case described in the software requirement specification will require some screens for those use cases depiction. It is proposed that each category of user functionality or use case will be documented individually in a corresponding subsection. Each subsection should be label appropriately and each subsection should contain title which descriptively indicates the function or use case. In each subsection the description, and image of each screen, report, or other user interface of the supported function should be.
 A field table in SyDD document should not be used, as it is proposed in the template, because this information is already provided SRS, so it will overlap and it may cause some inaccuracies. 
Next like in SRS the requirements traceability matrix should be added. It should be documented as in SRS. All other parts such as references, glossary, revision history, appendices are the same as in SRS. [15.]
1.5 Conclusions

In this section there was a talk about how to document software. Feasibility study description, system requirement specification, system design description are the main tree documents. Feasibility study document will show whether it is possible to create the system. It will help to answer to the question whether the system computable. In SRS all users’ expectation and needs are gathered. The design document will define the logical and graphical user interface design; it documents the system’s division in to logical components, which can be developed separately. Using those documents it is possible to create a system. So in this paragraph templates of all those documents were analyzed and modified a bit in order to fit Shoppers Guide documentation description. The problem was that there are no standards for documentation due to the fact that each project is specific. Depending on its functionality it can be documented differently, but there are some parts that can be adapted for any system documentation. They includes: the purpose description, RTM, glossary etc.  
2. The usage of the created template for Mobile SG portal documentation creation 
Each company witch wants to start to create a system must choose software development life cycle model. It helps to understand and document the system. There exist many modes of SDLC. Also many new SDLC models are introduces on a regular basis as new technology and new research requires new SDLC techniques.  The most popular are Waterfall and Spiral models. 

The Waterfall model is one of the most well-know once. In this model the sequence of the phases are step-by-step. The process flows from requirements analysis to maintenance. This model contains major weakness. After projects requirements are gathered there is no formal way to make changes in specification if more information becomes available. It is usual in project development that requirements are changing during development phases. The Waterfall model is a poor chose for a software development is there is badly written requirements. In addition it is not suggested to choose this model for a complex project or projects that may take more than a few months.  On the other hard systems that have well-defined and understood requirements are good fit for the Waterfall.    

In the Spiral model, the development starts with a small set of requirements and goes through each development phase (except maintenance). The development team starts adding additional functionality after initial iteration and keeps adding them until the application is ready for the maintenance. Each prior version of the product is a prototype of the application. 

The advantage of the spiral model is that the development begins its work even when not all system requirements are known or understood. Each prototype is tested so user feedback is user to make sure the project ion track. The spiral model is the most user one for all SDLC models. [4.]

SDLC model is also important and for documentation development, as it will define how detail and accurate it must be, when it is allowed to change it. 

So the start point, as it was already said in system creation can be the chose of system development life cycle model, the next one of course information gathering about new system. All gathered information should be documented that everyone working in the system could use it, new people, who came in software development, when it is already started, will have no problem joining it, when documentation already exits. They will have opportunity to look at it each time they need it. Shopper guide system also must have documentation, which will help easier to develop the system, so in this section the documentation of the Mobile shopper guide administrative and user portal will be provided. It will include feasibility study description, system requirements specification and system design description documents. Those documents will describe only one part of SG system – administrative and user portal, as only this part will be implemented in this paper. All documentation will be developed applying already described templates in previous section.  
2.1 Feasibility study document for Mobile SG – administration and user portal
A feasibility study document is not a big one for SG, but it is better to use it separately from master thesis paper. In this subsection only the main and most important parts will be included, while the whole document is in attachments of this thesis. 
So at the beginning as it was described in the template document the purpose of the document is described. It is as following: “The purpose of this document is to describe all feasibility study of the system “Shopper Guide” administrative and user platform. This document is intended to use by system analyst and business analyst”.

The most important feasibility is needs feasibility, because in defines the goal of the system. This feasibility can be as following: 

“Purpose and scope of the study:
The needs of the users are defined and the analysis whether portal is computable is done. 

Description of the situation:
The user wants that the system will be developed at the end of the may 2008. For the evaluation of the product there are 1,5 year. 

The purpose of the system is to create a web page where user could login and enter his needed information, such as create a new shop or comment. While latter on entered information should be transferred to the mobile phone to the users of the mobile map. 

Mainly the system will be concentrated on the web platform.

An administrative and user portal will be stored in the internet in the easy to remember web address. 

Administrative and user portal will have web standards as defined in W3C documentation. 

System must be user friendly and possible to work with. 

Problem and requirements :
The new system should be created and tested by user and corrected if there will be a need. 
As the system does not exist, there is not possibility to enter a data by shop keeper to the system. It is the main problem and the purpose for portal creation.  

Objectives of the new system: 

The new working and correct system should be developed. 

Possible alternatives:
All needed data can be entered do not using administrative and user portal. It can be do by creating DB where DB programmer could enter all needed information directly. After all data would be entered a letter will be sent to the shop keeper. 

Recommendations: 

User friendliness should be evaluated and the thorough and detailed documentation for the SRS should be established.”
 No less important part in feasibility is the technical feasibility description it is as following: 

“Purpose and scope of the study:
The purpose of the study is to capture available technology for SG portal development, to consider about human, software and hardware resources.

Description of the present situation:
The maintenance of the system requires Apache and SQL servers. Both servers can be installed on the same computer. For the system development no special hardware is needed, only ordinary computer. The following software is needed for the system maintenance and development: Apache server software – it is freeware software so there will be no problem, SQL server – this software will be funded by university. Some browser – it is freeware software so there will be no problem. PERL will be used for programming dynamic web pages – it is freeware software too. Human resources contain experience in programming with PERL, JAVA and HTML, simple SQL selects. For the implementation of the system it is enough.  

Problem and requirements: 

It would be much faster to create a system using Dreamweaver software, but it is not a freeware and trail version it is not enough to create a system. The best choose to create a system using ASP or PHP programming language, but there is not competence in working with them and it is not enough time to study.  The same situation is with java scrip. 

Objectives of the new system:
A new system must be created using the hardware, software and experience which is available. 

Possible alternatives:
ASP, PHP or java scrip programming language can be used. 
Recommendations: 

To start creating a system from computer preparation for maintenance of the portal. “
There was represented the feasibilities which are the most important one, but also there exist other, which are described in feasibility study document, which is in attachment. Now it time to look at SRS document of Shopper Guide. 

2.2 Requirement specification for Mobile shopper guide system – administration and user portal
Like described in template the SRS document starts from overview section. The purpose, business context, scope and user characteristics are described. So this section looks like: 

“Purpose:

The purpose of this Software Requirements Specification is to specify requirements for a system’s “Shopper Guide” administrative and user platform. This document is intended to use by testers, system analyst and developers.   

Business Context:

The sponsoring of the development of the software application will by the creator of the portal who will do not apply for the payment of developing the system. The mission of the portal is to develop the “Shopper guide” system’s administrative and user portal, were shop owners could enter shop’s locations and short advertisement of the shop. The benefit for the creator of the portal will be to get a check point for the master thesis. 

Scope:

In an administrative and user portal should be a possibility to create a new shop, new user and new comment for an appropriate shop. In addition there must be opportunity to edit all these elements. Next, all required information about the system should be present at help section. There should be functionality, which allows viewing a map of Vilnius. There will be no possibility to add point directly in the map.  

User Characteristics:

There will be three types of users. They are as following:

· administrators

· simple users

· viewers of the page

The administrators are more advance type of users, there may be several of them in the system. They should be able to create new users with administrator or user roles. Also they must have functionality, which will allow creating shops for other users, adding comments to the shops, edit user’s profiles, enable disabled accounts, and deleting users, comments, shops. 

Simple user is just ordinary user who may have no clue at the beginning about the system. There may be a lot of them. So extra detail help and user friendliness is required. He must have possibility to edit his profile, add a new shop, add a new comment for a shop and delete comment or shop. 

Viewer of the page is unauthorized visitor, who may have or not understanding about the system. It may be many of them. They must have possibility to overview the description about the portal, to add some comment in the guest book, to view help of the portal, to register as a new user and to get an access to the portal. “     

In requirement section business requirements, functional requirements, user requirements information management requirement and system requirement are described. So at the beginning business requirement may be describes as following: “The shop owners using this system will have a possibility to advertise her shop by entering a comment “shop advertise” in the system, which will be displayed in the mobile map, while the system keeper has a possibility to change a shop owner to the commercial. Now in the system should be a possibility to create a new shop and enter its comment. In the future there should be a possibility to create not only shops, but also events or services, which can be proposed for a user. ”
In functional requirements 18 functional requirements are captured so only one will be represented as an example in this section. It is as following: “

Function “create a new user” Inputs

The following information should be entered: 
Table 5. Input for create a new user function 
	Information
	Type/comments
	length
	Available for user

	SG ID Owner's Name
	Latin symbols 
	50 symbols
	Unauthorized user and administrator

	Phone number
	Number and “+” sign 
	15 symbols
	Unauthorized user and administrator

	e-mail
	Any symbols
	40 symbols
	Unauthorized user and administrator

	SG ID
	Latin symbols
	50 symbols
	Unauthorized user and administrator

	Password
	Latin symbols
	20 symbols
	Unauthorized user and administrator

	Question for remember the password
	Four options should be available:

What is your pet name?

What is you best friend name?      What is you mother Family Name?

What is your brother name?
	-
	Unauthorized user and administrator

	The answer
	Latin symbols
	50 symbols
	Unauthorized user and administrator

	Role
	Two option available:

User

administrator
	-
	administrator

	Term of Service
	Two option available:

agree

do not agree
	-
	Unauthorized user


Function “create a new user” Operations

To create a new user with corresponding information, cancel creation, clear entered information. 

Function “create a new user” Outputs

After user successfully created, there should be written “Your login: xx successfully created!” for unauthorized user. 

Use Case “create a new user”
1. Name: create a new user
2. Description: creation of a new user with entered information 

3. Actors: unauthorized user or administrator
4. Pre-Conditions: Role, SG ID Owner's Name, e-mail, SG DI, password, term of service must be entered

5. Post-Conditions: user is created successfully. 

6. Successful Path: All required fields are populated correctly which are listed in Pre-conditions point and confirmation about adding the user is selected. 

7. Paths: 
a. Not all information is entered in required fields or some fields contains validation errors, submit is clicked then error message is displayed; there is no possibility to continue with creation until errors are corrected or C or D scenarios should be followed.   

b. All correct information is entered in required fields, submit is clicked and user is created; 

c. Entered information is cleared by clicking clear button, A, B, D scenarios can be performed text. 

d. Cancel button is clicked when some information is entered, all entered information is deleted, user is navigated to previous page.  

8. Exceptions: A paths. Corresponding error messages should be displayed. 

9. Rules:  Role, SG ID Owner's Name, e-mail, SG DI, password, term of service is required fields. SG DI should be unique.”
Next user requirements are as following: 

“User requirements for the hardware: 

· monitor which will have 1024x768 resolution

· keyword suited for Latin symbols and Arabic numbers

· standard mouse

             User requirements for the software: 

· Operating system Windows XP, Windows Vista

· Browser – internet explorer” 
Information management requirements can be: 
“Data creation, capture and organization:

Data about other users and their information can be created by administrator. A simple user can create information only belonging to him. All data should be written into DB using one and the same DB login user.  
Data storing, maintenance and usage:

All information about the user should be accessible to the administrator of the system and to the user himself. All information about the page and page maintenance should be accessible for the administrator of the portal. All data should be stored in DB which is accessible for the administrator only. 

Data protection and disposition:

All data should be accessible only by authorized administrator user. It should be non windows domain user. User it self after authorization can access its own data. All data stored in DB should be accessible and modified by DB administrative user, who may not coincide with administrator of the portal.  All data in the system should be protected against deleting and modifications of hackers. “ 

And finally system requirements are the following: “

Performance Requirements

Session handling: Each user to acquire session should login firstly. Each session should last no longer than 30 minutes without work. 

Multi-user handling: Each user can connect at the same time to the system from different or the same computers. At once there should be possible to login at least for 20 users.

Multi-transaction handling: during the peak period the task to perform should take no longer than 30 seconds. During the normal conditions operation should take no longer than 10 seconds.  

Quality Requirements

Requirements for the software: Created software should correspond the requirements. 

Requirements for the code quality: The whole program should be no large that 1GB, all written code should be possible to reuse, it must be commented.”
The main parts have been listed up in this section and the whole document can be found in attachment. After creation of SRS it is a time to create SyDD document for Shopper Guide administrative and user portal. 
2.3 System design description for Mobile shopper guide system – administration and user portal
System design document starts from the description of the purpose, which is as following: “The purpose of this system design description document is to capture the implementation details for a system’s “Shopper Guide” administrative and user platform. This document is intended to use mainly by developers or testers.” While the scope is as following: “Administrative and user portal will consist of one web page, which will contain one web address. It will be possibility to login into the page as administrator or simple user and to add, modify or delete corresponding information. All system will be running under Apache server. All data will be stored in MSSQL DB. The whole portal will consist of the following components:

· Simple web page – for non authorized users

· Web page for administrator – for authorized administrator of the portal
· Web page for a simple user – for authorized user of the portal
Simple web page should include short description about the page and login possibility as administrator or simple user. It should contain a guest book too. 

Web page for administrator should have possibility to create administrative or simple user, also modify them and delete them. Next it should have ability to add, modify delete shops or comments. 

Web page for a simple user should have functionality, which will allow adding, modifying or deleting its own users, shops or comments. ”

The description of the portal design should be included, which is:” The whole system is depicted in the picture below, but this document concentrates only on administrative and user portal, so detail description only about this part will be provided. 

Administrative and user portal of the system mainly consists of database server, Apache server and application part. In Apache server all web pages should be stored. Using Apache the connection with the DB should be established. The DB server should be on other computer then Apache server. Between them secure connection should be established.  “
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Fig 4. System architecture picture of Shopper Guide
Data dictionary can be found in the document, which is in attachment, while now system domain chart will be represented as a part of documentation. System domain contains 5 elements: The main web page for non – authorized user; authorization mechanism, the web page for administrator; the web page for user; data base; See picture below. 
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Fig 5. System domain chart
The fragment of the description of one component s as following: “

Authorization Domain 2

A domain hierarchy chart is depicted below. Domain 2 consists of three components. They are the following:  Session id creation; incorrect login; disable account. Session id creation contains password verification task, session id creation. Incorrect login has redirection tasks, and account disable number change task. Disable account has one task, which disables an account. 
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Fig 6. Authorization domain hierarchy chart
 Components of Domain 2

  Components and tasks are described in table below 
Table 6. Components of Domain 2
	Domain
	Authorization

	Components 
	Session Id creation
	Incorrect login
	Disable account

	Tasks
	Password verification
	Session id creation
	Redirection tasks
	Account disable number change task
	Disable an account.

	Descrition 
	After login button is clicked verify that password is correctly entered.
	If verification is passed session id is generated for the user 
	If password was wrongly entered redirect the user to the wrong login page
	If user enters 3 times incorrect password account should be disabled. After each incorrect enter of password the number should be increased. 
	If 3 times password was entered incorrectly, set value to disable account to true.


In data design section a description of the data base is represented. So DB of SG is depicted in the picture 7. The prototype consists of 7 tables. They are the following: Shop, Objects, UserProfile, role, guestbook, sessionInfor, comments. Table Shop represents data related to shops that belongs to certain company. Attributes of shops are the following: Shop name, relevant contact information and position of the shop in the map, by X and Y coordinates. Table Comments is related to a particular shop, which owns information about advertising a shop (attribute Comments), that can be left/updated by a registered client. It also possesses start and stop dates related with a particular comment. The attribute UpdateTime (for the administrators) indicates the latest update of a certain comment. 

Table Object contains data of objects on particular shop, like shoes, clothes, services, etc. So this table contains object name, icon, shop id and object id. In user profile table gathers all information needed for a user’s account creation. So it includes SG account’s name, password, role id, mail, phone etc. Role table contains all information about the roles in the system. There is a possibility to create 2 roles: administrator and user. Guest book table gathers information of the comments entered in the guest book. It has time, e-mail and the whole comment. And the last table is SessionInfo. In this table all information about a session for a concrete user is stored when a user login into the system. 

Talking about the relationships, a single user (company) may own several shops, which is represented by one-to-many relationship. One shop in turn might have many comments which can be updated. One user must have only one role, but a role can be assigned to many users. An object table is unused in the administrative and user portal, but it is used in mobile platform, so information about this table should be found in mobile platform documentation. 

SessionInfo and guestbook tables do not have any relationships, because all information about the guest book or session is stored only in one table.  
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Fig 7. Data base of Shopper Guide
In User Interface section the short description of interface is present, next web site map is drawn, which is in the picture below. This diagram illustrates navigation of the user through the web pages. In the picture below the colors of the diagram does not mean anything. They are just for better viewing of the arrows direction. It is a rough picture, as the extensions of the files may be different then it is in the picture. 
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Fig 8. Web site map of Shopper Guide’s administrative and user portal
In function categories subsection the data dictionary and SRS use cases are map together. An example of one description may be: “

Function “enter comment in the guest book”

An unauthorized user must have a possibility to enter a comment about SG in the web page. The picture below illustrates possible UI of this UC. All this operation should be possible to perform in the guest_book.html web page. This web page should include the following fields: e-mail and text box for comment enter. All information should be displayed in the same web page in the following order: e-mail of the user, date then the comment that was entered. “ 
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Fig 9. UI of “enter comment in the guest book” UC
 So in this section some documentation fragment was described. This documentation will be used in creation of the portal.

 2.4 Conclusions
Three documents for Shopper Guide administrative and user portal were created. In feasibility study description document the general idea and viability of SG was captured. SRS defines the functionality of administrative and user portal, while SyDD document gathers information needed for development of the portal. It includes UI, components, system architecture and other descriptions.  

The most important in feasibility study for SG is needs and technical feasibility, as they will define the general idea of functionality which must be implemented and the technology, which must be used in development of the portal. As for SRS document functional requirements is a key part in this document. Using use case and simple structural description it defines the whole functionality of administrative and user portal. Finally in SyDD document can not be extracted some most important part as data design, user interface, data dictionary or system architecture is equally important part. 
Created documents will be used in the system development, but those documents are not a final variant, they may change. When it is possible to change it depends on the chosen software development live cycle model. For example in Waterfall model only once document is established, there is no possibility to correct it until development process is not finished, while in Spiral model documentation is reviewed time to time and it is updated simultaneously. In addition the quality of the documentation is also depends on the SDLC. If the model e.g. is Waterfall so the documentation should be written at the beginning in great details and must be exact, while in Spiral model it may be of lower quality, as it is allowed to change and improve it. 

SG development process is chosen Spiral method, so the documentation described in this section can be change and improved time to time. 
3. Development of Mobile shopper guide administration and user platform 

In this section developed application will be described and some solutions will be motivated. At the beginning the realization of the administrative and user portal will be present, which will include detailed the web site map diagram. It will differ for the one, which is in SyDD. The structure of HTML, PERL and java web pages will be tracked also the session handling, which is implemented, will be described. UML diagram will be invoked for more comprehensive picturing of the realization map web page.  Next detail instructions for configuration and maintenance of the administrative and user portal will be provided. And the most important the test plan for platform testing will be created and run. The problem tracing reports will be done. 
3.1 Development of the administration and user platform
There is a plenty of programming languages available for web programming.  Web programming language has to deal with a variety of protocols and formats and programming tasks, such as performance; safety, platform independence; protection of intellectual property etc. The chose of one or other web programming language sometimes depends on the platform, which is used by the clients.  
HTML (HyperText Markup Language) is the basic web programming language understood by all WWW users. Unmodified HTML can be executed on a PC which has windows, OS/2, MAC, Unix operating system. HTML is simple programming language so almost anyone can write an HTML document. It is strength of this programming language, as it is easy to learn it. 
An HTML is document in ASCII text, so no compilers are needed. The written code in HTML is interpreted by the web browser. All HTML application consists of a collection of web pages managed by a single HTTP (HTTP is the tcp/ip protocol that defines the interaction of WWW client and servers) server. The weakness of this language is that its lacks performance, computation power in certain types of applications and the ability to program certain common tasks. The task unable to be coded in HTML must be either executed on the server in some other languages or on the client side. Both solutions are weak as extra safety consideration must be introduced. 
Another weakness of this language is related with connection to the internet, as some computations must be shifted to the server, so due to the bandwidth communication the performance of application becomes rather slow. The problem can be solved with using machines which are capable to accept a large share of the computation load that HTML allows.  
The great thing about HTML is that this language is platform independent and Java is the second language that can be called like this. It is really big advantage as it saves developers time on constructing software on different platform combinations.  

Not really important disadvantage of HTML is the saving of intellectual property. It is low for HTML. Everyone can look at written code in the HTML web page, so if some other person needs this functionally he can just make a copy of a page and adopt it. [17.]
Next point, which gives a plus to HMTL usage, is the ability to store all web page design parameters in one CSS file. User no longer needs to navigate thought all code to find needed place to change, beside the change in one file affects all web pages, so it minimize programmer’s work. 

Then next programming language used in production of the portal is PERL. PERL (Practical Extraction and Report Language) is a dynamic programming language, which borrows features from other languages such as C, Shell scripting, Sed etc. 

The overall structure of PERL is derived mainly form C. PERL is procedural language with variables, expressions, assignment statements, control structure and subroutines. PERL as programming language is used for the web to write CGI scripts. It is most popular dynamic language for writing web applications. PERL is also used as “glue language” which sticks together system and interface. Programs written with PERL are quite platform independent, as PERL code can be portable across Windows and Unix.[18.] So the advantages of the PERL are as following: 
· Freely available for all platforms
· Can be compiled into C executable 

· It is quite old language having lot of admires of it – therefore hundreds of powerful packages have been developed and are available for free. 

· High level of functionality, which can save lot of lines of code
But also this language has some disadvantages in comparison with other languages: 

· Perl code is hard to maintain 
· It is difficult to read someone else’s code, because it allows several ways of writing something. 

In addition PERL has advantages over ASP, as ASP is available on Windows NT/ IIS, it is rather slow and ASP does not have compilation mechanism, so it is one of major disadvantage that force do not choose ASP. But on the other hand it is script language-independent; it allows using VBScript, Jscript or Perl and allows to execute then on the sever without having learn another scripting language, next it has ODBC links to any data source and it contains possibility of using DLLS. And still PERL is better for the usage of programming Shopper Guide as some ASP advantages will be unused in this project. 
Compare PERL to PHP, PERL language has almost the same advantages as PHP does. It has easy connectivity to DB mechanism, it is open-source. Next only PHP is available as an Apache module. But the strong plus of PERL usage is that creator of the Shopper Guide had opportunity to get familiar with this language, so it is easier to create administrative and user portal. [14.]

Finally java was used for programming map functionality. The Java programming language is a high-level language that can be characterized as simple, object oriented, distributed, interpreted, secure, portable, dynamic language. Java programming language is different from other that is it compiled and interpreted. With Java is it possible to do both applets and applications. Applet is suitable for programs that are run within Java-enabled browser. 

Java as programming language is suitable for so called “big-solution” web pages, like Shopper’s Guide map web page is. Java has the following advantages:
· Portability cross-platforms

· Object oriented language

· Suitable for advanced development techniques such as distributes computing or multithreading

· It is language with type checking, highly secure and reliable. 

· It can be used for web development and for regular applications

· Fast

Free technology was used to create Shopper’s Guide administrative and user portal. PERL, HTML and Java were chosen as the best for realization of functionality. [13.]
3.2 Description of the created portal
Using documentation which was described in the second section a new system was implemented. So in this section a description of created system will be represented. So at the beginning the whole system consists of four types of files: HTML, PL, JAR, CSS. Files using html extension are static web page files, while them styling is stored in cascading style sheet files with extension CSS. Files with extension PL is dynamic web pages written using PERL programming language, while them styling is stored in CSS also.  JAR is java applet file that stores all information related with the map and its navigation. 
At the beginning lets take a look to the web site map, which is changed a bit in comparison to SyDD. It is added with the pages that are never displayed to the user; they just execute their task and redirect a user. All hidden web pages are marked bright blue color. Next some extra web pages were needed in order to implement described functionality in SRS. Mostly all of them have 2 number in their names. A short description of web pages that are not described in the SyDD document will be provided. 
Admin/unlock.pl – executes a select, which unlocks users account and redirects user to statistics_info.pl  
Admin/inser_comment.pl – inserts administrator comment and redirects administrator to the statistics_info.pl  
Admin/delete_user.pl – deletes selected user from the DB and redirects user back to the user_profile.pl page
Admin/delete_shop.pl – deletes shop information fro the DB and redirects user back to the shop_info.pl page
Admind/update_comment_info2.pl – updates comment information in the DB and redirects to comment_info.pl page
Admin/delete_comment.pl – deletes comment information in the DB and redirects user back to the comment_info.pl page
Admin/Add_comment_info2.pl – inserts comment into DB and redirects to comment_info.pl page
DB_insert.pl – This is additional page to register.html page. It performs data validation and inserts user in to DB. 
Forgot2.pl, main_user2.pl, user_info2.pl, update_shop_info2.pl, add_shop_info2.pl, some_user_info2.pl, admin/user_info2.pl, admin/update_shop_info2.pl, admin/add_shop_info2.pl, admin/new_user2.html all these pages just additional pages that help to the same name page to perform its function. 
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Fig 10. Web site map of the administration and user portal

The next thing which should be described is the construction the page. For static and dynamic web pages some structure was used. At the beginning in static html the standards on the page is copied in each web page it is the same one:

<?xml version="1.0"?>

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Strict//EN" 

"http://www.w3.org/TR/xhtml1/DTD/xhtml1-strict.dtd">

<html xmlns="http://www.w3.org/1999/xhtml">
Next the authors of the pages are like a comment write down: 
<!-- Egidija Charzevskyte, LITHUANIA -->

<!-- Master theses -->
In the head of each web page the style sheet name is contained and in the body specific page’s information is written down. 


In dynamic web page written by the PERL at the beginning the bin path where the PERL is installed in shown, next all needed modules are written down. Then all parameters are listed as strict page type is used. Next the page context is described and finally subroutines which are used for login to the DB or some other tasks which are repeating. The same structure is followed in all PERL pages.   

3.2.1 Session handling and authorization 

All authorization is done in main_user.pl page. An authorization process is depicted in the picture below. All authorization starts when user enters login ID and password in the login ID and password fields. When submit button is clicked it is made a check whether there is some information entered. If entered information exists, it is compared with the data stored in the database. This process in done in authenticate_user() subroutine. At the beginning in this subroutine connects to the DB using DB user’s credentials:
# connect to DB

$dsn = 'dbi:ODBC:EC';

$user = 'Egidija/db2admin';

$pass = 'qwerty';
After that SQL select is prepared and executed by sentences:

my $sql_select ="SELECT [SGId],[Password] FROM [SG].[dbo].[UserProfile] WHERE SGId='$username' AND Password='$password'";

$dbh = DBI->connect($dsn, $user, $pass, {RaiseError => 1, AutoCommit => 1});

$sth = $dbh->prepare($sql_select);

$sth->execute();
If entered information is incorrect so insert_blocked() subroutine is called. It uses the same code lines to connect to the DB, only SQL sentence differs. It increases the number which counts when the account will be disabled.  This number is set to null when the user successfully logins in to the portal. 
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Fig 11. Authorization and session ID creation
The checking whether and account is locked is done in get_blocked() subroutine. Does not matter whether account is locked or not session ID is given and cookie is created by the lines: 

$session_id= cookie("MyID");

$session_cookie = cookie( -NAME
=> "MyID",  -VALUE
=> $session_id);

In the other pages only a check is done whether a created session ID is valid in check_session_id() subroutine. 

3.2.2 Map page applet 
All map information is created and displayed in the applet, which is later inserted in the web page. The whole map is divided into nine parts. After clicking on some of the part it is zoom out, x and y fields becomes enabled, back button too.  In the zoom out view shops, which are in the map, are displayed (see picture below). After clicking back button previous view is restored. 
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Fig 12. Map web page functionality
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Fig 13. Map web page UML diagram

For implementation of the described functionality java applet was used. It consists of nine classes, which ULM diagram is above. Each class performs some certain function. In the buttons class the button back and x, y fields are created and they are added in the map in map class. In the conect class the connection with DB is established using jdbc driver. In addition the data is selected from DB and drown in the map. In Dot class the dot is drown, which is later on displayed in the map in blue or red color. In Map_plus_rect class the black squares are created upon the map. Map class is the most important one. In this class all events are handled. It calls appropriated method in other classes if the mouse is clicked on some area; it counts and tracks mouse clicks coordinates.  Mapi_web_app class initializes the applet. PanelMap class adds the map in to the whole drawing, adds buttons.  Reck_zoom class is responsible for zooming out the map in to the correct size.  In the sharpen class the red squares are drawn upon the black ones. 
To create the whole view in the html the jar file should be created, which is called in the web page. 
3.3 Testing of the portal
For every creator of the system it should be important not only to create a system, but also assure that this system is correctly implemented, that means it corresponds the specification document. In addition created software should not contain errors, which will disturb the user or even irritate him and discourage of using a system. Unfortunately it should be faced a fact that there is no software that does not contains found or unfound errors.  
To assure the correctness of the system, quality assurance teams are gathered. They create test plans, by which the system can be tested. If the problem is found, testers create a report about the bug, which should be fixed by the developer and after that again retested by the tester. To fix a problem in development phase is much cheaper that to correct it when the system is already released. 
An example of functional end-to-end test plan for a Shopper Guide system administrator and user portal can be as following:
1.Enter http://localhost/home.html in to you web browser. 

Home page is loaded

2.Try to navigate thought all available web pages. Include “About SG”, “registration”, “help”, “download mobile”, “application”, “guest book”. 



All pages are loaded 
3. Navigate to the registration page and register as a new user in the system.



New user is registered
4. Login in to the portal
User logins and a session id is given, home web page is displayed

          5. Navigate to your profile web page, verify that all your enter information during registration is displayed in the page. Change some information and save changes.

Your made changes are saved

           6. Navigate to the shop info web page. Create a new shop.



Verify that you entered information in the shop creation fields are saved correctly

  7. Click Update button and update shop’s information, save changes


Verify that changes are saved

  8. Navigate to the comment info web page and create a new comment

Verify that your entered information is saved

9. Click update comment button and change some information



Verify that your changes are saved


10. Go back to the previous page and verify that delete button is disabled
  11. Navigate to the map info web page

Web page is loaded in a new window
  12. Enlarge selected area



The part of the map is enlarged. Back button, x, y fields become enabled. 

13. Click with the mouse on the map



Red spot appears and x, y field coordinates appears.

14. Click back button 


Previous view is loaded

15. Close map window. 
         16. Logout



Logout window appears

          17. Login in the portal as administrator and repeat from 4 till 16 steps

          18. After login as administrator user create new account, which has administrator role



Account is successfully created. 
 
When running this test plan for the first time it is sure that some mistakes will be found. There is many ways to describe them. The easiest and most simple may is just to write down problems Id, severity, and description. Also the problem must be assign responsible persons for the correcting and retesting it. Of course in large systems this method for problem description is not enough, as it is lacking of detains, like functional zone, time until it should be fixed etc. 
During running this test plan several bugs was found. They are as following:
Table 7. Table of bugs for administrative and user portal 

	Id
	severity
	description
	Responsible persons

	1
	medium
	In x and y fields user can enter not only number
	Egidija

	2
	low
	In phone number field user can enter symbols too, but is should be allowed to enter only number


	Egidija

	3
	medium
	When navigate for a first time into the shop and comments pages one shop and one comment is displayed with 0 symbols


	Egidija

	4
	low
	If updating user’s profile and an old password is enter, but nothing is change in the page so the extra line appears in the beginning of the web page


	Egidija


And finally this test plan can have status passed, as the main functionality is working and the problems is important, but there is not the portal crashes, that would not allow for a user to work. In addition this test plan should be run with the different web browser, which are supported by the system, the results may differ, as there are not standards for the web browser decoding system. 
3.4 Maintenance of the portal 

In order to use the portal some configurations must be done. At the beginning SQL server should be install and be running. It should contain ‘Egidija/db2admin user’, which has ‘qwerty’ password. In this server DB of name ‘SG’ should exist, in which the following tables must be: Shop, Comment, GuestBook, Object, Role, SessionInfo, UserProfile. To create those tables the following scripts can be run: 

USE SG
GO

CREATE table Shop  (ShopId int IDENTITY PRIMARY KEY,

                                    UserId int,

                                    ShopName varchar (50) NOT NULL,

                                    Address varchar (50),

                                    OpeningHours varchar (30),

                                    ContactPerson char (30),

                                    Phone char (15),

                                    Mail varchar (40),

                                    X int NOT NULL,

                                    Y int NOT NULL,)

ALTER TABLE dbo.Shop

 ADD

CONSTRAINT ID_Users_Shop_fk

FOREIGN KEY (UserId) REFERENCES  UserProfile (UserId);

CREATE table Comments     (CommentId int IDENTITY PRIMARY KEY,

                                                ShopId int,

                              
     Comments VARCHAR(400) NOT NULL,

                              
     StartDate datetime DEFAULT GETDATE (),   

                               
     StopDate datetime DEFAULT GETDATE() + 365, 

                               
     UpdateTime datetime DEFAULT GETDATE(),

                                                CONSTRAINT Id_Shop_Comments_fk

                                                FOREIGN KEY (ShopId) REFERENCES Shop (Id));

CREATE table Object       (ObjectId int IDENTITY PRIMARY KEY,





ShopId int NOT NULL,

                              
Name CHAR(50),

                            
Icon int NOT NULL






CONSTRAINT Id_object_shop_fk

                           

FOREIGN KEY (ShopId) REFERENCES Shop (Id));
CREATE table UserProfile       (UserId int IDENTITY PRIMARY KEY,






SGId varchar (50) NOT NULL,






SGOwner varchar (50) NOT NULL,






Password varchar (20) NOT NULL,

 




Phone char (15),






Mail varchar (40),






PasswordQuestion varchar (100) NOT NULL,






PassworAnser varchar (50) NOT NULL,






IsLocked int NOT NULL,






CreateDate datetime NOT NULL,






LastLoginDate datetime,






LastPasswordChangeDate datetime NOT NULL,






LastLockoutDate datetime,






CommentAdmin VARCHAR(400), 






RoleId int,







CONSTRAINT Id_UserProfile_Role_fk

                                                FOREIGN KEY (RoleId) REFERENCES Role (RoleId));

CREATE table Role       (RoleId int IDENTITY PRIMARY KEY,






RoleName varchar (50) NOT NULL,






Description varchar (100) );

CREATE table SessionInfo       (Sessionid VARCHAR (100) PRIMARY KEY,





SGId varchar (50) NOT NULL);

CREATE table GuestBook       (Id int IDENTITY PRIMARY KEY,





Comment VARCHAR(400),





Mail varchar (40),





Date datetime DEFAULT GETDATE ());

GO

Those scripts contain all needed information about all those tables. 
Next Apache server should be up and running. Its httpd.conf file should be change a bit in order it would be possible to run dynamic web pages. After a line “<Directory "C:/Program Files/Apache Software Foundation/Apache2.2/htdocs">” in the line “Options Indexes FollowSymLinks” “ExecCGI” word should be added. This line will allow to run dynamic web pages in the C:/Program Files/Apache Software Foundation/Apache2.2/htdocs directory (This directory depend on where Apache server was installed). Everything else should be left as it was by default. By default Apache contains other directory for the dynamic web pages. It is called cgi-bin, but all system was constructed to be run on the main Apache’s directory called htdocs. 

   After both servers are up and running PERL should be installed. It is recommended to install it in C drive, as each dynamic web page contains a path “C:\PERL\bin”. This path shows where perl.exe file is. Without this file dynamic web pages will not be generated. 
Also some drivers should be installed. They are as following: DBD-ODBC, DBI, JDBC. They helps to establish connection between DB and dynamic web page. 

Next, ODBC should be created with the name “EC” having all credentials, which was described before. 

In order to run map web page J2ME must be installed in the computer and some configurations must be done in java.policy file in lib\security folder. Two new lines must be added:

     permission java.lang.RuntimePermission "accessClassInPackage.sun.jdbc.odbc";

     permission java.util.PropertyPermission "file.encoding", "read,write";

Those lines will allow for an applet to use JDBC driver. This driver is needed for an applet to connect to the data base. Of course in SQL DB TCP/IP should be enabled too.

No more extra configuration is needed to use a system. Now just copy all html, pl, css, jar files into htdocs directory and use it. 
3.5 Conclusions 

Three programming languages were used in realization of the portal. HTML was used mainly because is it platform independent, besides it is easy to learn programming language. PERL was a chose for creation of dynamic web pages, as HTML lacks of computation power. In addition the creator of the portal had possibility to get familiar with this language. Finally java applet technology was used for map functionality implementation, as it is high-level language with which GUI can be easily developed. 

Next in this section the description of the created system was represented. A web site map differs from that one which is in the documentation, as new additional web pages were added in order to implement described functionality in SRS. A detail description of map_info.pl was added too. Next a detail configuration of portal was provided, as it is a bit tricky. It includes servers’ configuration information and list of drivers, which must be installed. 
Finally small functional TP was created. It helped to test administrative and user portal. After test plan was run 4 problems was found. They were prioritized. That helps for developer to make a list of problems which must be corrected firstly, as they are the most important.  

4. Analysis of the created portal
After implementation phase is completed some analysis of the system should be done. During this analysis it will be clarified whether created system part correspond the specification, whether the system is needed for update and improvements. So the analysis of the system should consist at least of four parts, which evaluate the reasons why created software does not correspond the specification and which part should be improved documentation or created software. Strength and weaknesses should be evaluated and weaknesses should be improved. It should be taken a look to the competitor or substitutes of the system to evaluate what should be updated in the created system. Finally it should be evaluated user friendliness of the portal as it will help to become popular in the market. All these things will be discussed in this chapter.   
4.1 Mismatches between documentation and created portal
Even though the system was created following documentation the mismatches still exist compared documentation and created software. It may be due to the following reasons:  

· Not enough detail documentation

· Incorrect documentation

· System bugs

· Wronging understood documentation

· Not computable
· Lack of recourses(it includes human, software and hardware)
· Lack of time

The first inconsistence is between created application and feasibility description document appears. It is met in schedule feasibility section. It says “There is 1,5 year for gaining needed experience and development of the system.” But it is 2 year for software realization. So it takes in total 1,5 year for system development and 0,5 year for documentation description. So it is 2 years for entire system development. The inconsistence appears due to incorrect documentation, as system’s business analyst failed to count time needed for writing documentation, but it is also included in system development, so it must be counted in. 
There is a bit more problems in SRS documentation. Mainly the discrepancy between application and SRS appears due to systems bugs. The first example of system bug is “X, Y fields must be in range of 1 till 1800” states SRS, but when user enters bigger number in to the field, it is not validated. Next there is no validation at all whether it was entered Latin symbol or not. System accepts all symbols and stores all of them in DB. The same is with the “Phone” field. It must accept numbers and plus symbol only. At the moment it accepts anything. But the reason for those mistakes  are not only just system bugs, but also, the lack of time for checking and implementing correct behavior.  
The lack of time was when session handling was implementing. Due to SRS “Each session should last no longer than 30 minutes without work.” But this part is not functioning. It is because the programmer of the system lacked competence in development of session handling with time out and it would took more that 2 month to achieve that. 

Not enough detail description of functionality is in SRS’s “unlock” function description. It lacks information about when the user becomes blocked and how the system should act when the user logins in to the system after almost achieving the limit of incorrect enters of password. So at this time the update of documentation is required. 
Next looking at SyDD mismatches not enough detail documentation is when talking about usage of other interfaces. This system uses CGI interface for connection PERL scripts with DB. Of course it does not need really detail description about the process and interaction, but at least is should be mentioned that this kind of interface is used. It should be done that developer of the portal would have deeper understanding about the implantation of system. 
SyDD “User Interface Navigation Hierarchy” section is full of inconsistencies between the realization and the documentation. It is due to the fact that it is hard to evaluation for what pages it will be a need, whether it will be possible to implement them only using static, but not dynamic web pages. So the reason for inconsistence is incorrect documentation. So the web site map should be change that it would include all even hidden web pages and corresponding description of it must be available. 

Of course looking into more details the mismatches between the documentation and the portal can be found, but the biggest and most important ones has been described already. So the main two reasons for inconsistence are incorrect documentation and system bugs.  
4.2 Strength and weaknesses of the administrative and user part
Like any system Shopper’s Guide administrative and user portal has weak and strong implementation of functionality. Weak parts of the system should be changed, improved, while strong once can be left for a while. As everything is improving and new technology also, so even strong parts of the system must be improved, updated after some time. But at the beginning, strength and weaknesses should be listed up; only then a decision should be taken whether to improve some feature or they can be left for a while.

 The strength of Administrative and user portal is that it is reachable using internet, so the user of the portal does not need to install some additional software, he saves his disk space and at the same time he saves his time for program installation. In addition user only needs internet browser for system usage.

Unfortunately all systems that are accessible using internet must have extra strong security to defend it from the hackers. At the moment Shopper’s Guide administrative and user portal has one of the simplest session handling realization mechanism, were session expansion is not implemented. Next the protection of SQL or Apache servers is done only by them configuration. The realization of the portal does not account some special hacking cases thought application.


It is nice that system contains possibility to view all available shops in the map, which are in the system; also it was wise provide functionality for the shop keeper to view coordinates of the shops, which may be located in the map. So the shop keeper has possibility to add his shop in the map by himself. On the other hand this implementation is incomplete, as user can not directly enter his shop location in the map. It can be done only my entering appropriate numbers during the creation of the shop in the portal. Next it would be nice to have functionality, which allows entering shops comment directly in the map. 


It was strong idea to make so called ‘web content’ at the left side of the each web page. Now user can easily find his needed web page and to perform needed task at the moment.  At this left side only the basic functions are displayed, so it does not overcrowd page by unimportant information.


The weak part of Shopper Guide administrative and user portal is that some times user has to navigate through quantity of pages until he performs his needed task. For example, if user wants to delete a shop, he has to navigate from the shop page to comment page, than choose to delete comment and only when he can navigate back and delete the shop. Much easier way would be to have some button in the shop page, which will allow directly by clicking it to delete comment or to view shop’s comments. 
The plus for SG administrative and user portal is the functionality, which gives a possibility for both user and administrator to login into the system using the same web page. in this solution the resources of the portal’s keeper is saved, as he does not need to have extra server for the administrative part separately. On the other hand in this implantation, security of the portal must be improved a bit more than it is now, as hacker may find out much easier how to brake administrative and user part then in that case if hacker does not know about the address where administrative part is stored. 
The design of the portal must be improved a bit. It must have more color and be more inviting than it is now, fortunately now it is quite comfortable for a user and it is self explanatory.   

After strength and weaknesses were listed it is time to prioritize the possible improvements. At least four things must be improved. The most important one is security. To implement it will take a lot of time, as new experience must be gain, but to leave it like it is now it is risky, because hackers may crush down a system and even server configuration wont help. Next thing to improve is the functionality related with the map. It will help for the users of the system to reduce the number of clicks and it will improve the speed of function. Only after that the navigation through pages functionality must be rethought, because it will take a lot of time to create a new idea how it can be improved. To implement it will not be really complicated, but unfortunately it will take lot of time. And the final thing which must be improved is the design. To improve it should not take lot of time, as all styling is stored in one file, so just change in one place in this file will update all staling in all web pages.            
4.3 Comparison of the system with other similar applications

To compare only administrative and user portal with other application makes no sense as this portal will be not used separately. So the best thing to do is to write down comparison of the whole system with other similar applications. 

To compare this system with other some criteria should be established. So the criteria may be: in which country this system is available, which functionality is available, what technology is used, what is technical specification, there this system is available. So there is possibility to compare the system with:
-Google map:

· Available in Europe countries: France, Italy, Germany and Spain.

· Additional functions: Local business locations and contact information appear all in one place, integrated on your map.

· Technology used: Ajax (Javascript and XML); map is stored in internet;

· Technical specification: supports Java-enabled phones, PC on Internet 

· Free web map server application
· Administration portal: does not exist
-Yahoo map:

· Available countries: United States and Canada
· Additional functions: street maps and driving directions; Point of Interest Finder - used to find businesses and other points of interest
· Technology used: Ajax, Flash; map is stored in internet

· Technical specification: PC on Internet 

· free online mapping portal
· Administration portal: does not exist
-MapQuest mobile: 

· Available in Europe countries: Belgium, Denmark, France, Germany, Italy, Luxembourg, Spain, Sweeden, Switzerland, United Kingdom, Netherlands.
· Additional functions: Instantly find your way with interactive color maps, step-by-step instructions, reverse directions and recall of recent addresses. send map and directions to your phone from the MapQuest.com website 
· Technology used: Mobile Optimized Navigation Data, ("MOND")

· Technical specification: supports GPS enabled phones

· Monthly subscription plan to MapQuest Mobile $3.99 
· Administration portal: does not exist
-MapQuest navigator: 

· Available in Europe countries: Belgium, Denmark, France, Germany, Italy, Luxembourg, Spain, Sweeden, Switzerland, United Kingdom, Netherlands.
· Additional functions: Find restaurants, hotels, or theatres from the MapQuest.com database, Locate addresses, intersections, or zip codes with ea, Customize routes by finding the fastest or shortest route, or avoid toll roads and highways, send map and directions to your phone from the MapQuest.com website
· Technology used: Mobile Optimized Navigation Data, ("MOND")

· Technical specification: supports GPS enabled phones, Web-enabled mobile phones and PDA.

· Monthly subscription plan to MapQuest Mobile $9.99
· Administration portal: does not exist
-ABmaps:

· Available in Europe countries: Austria, Belarus, Belgium, Denmark, Finland, France, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, United Kingdom 
· Additional functions: address finding, route planner, Weather forecast, Traffic information in real-time
· Technology used: streaming vector graphics and Macromedia Flash; maps data doesn't have to be stored on the device itself but downloaded from the Internet using GPRS
· Technical specification: supports Java-enabled phones

· Free Web Map Server and portal 
· Administration portal: does not exist
– Map 24

· Available in Europe countries: Andorra, Austria, Belgium, Denmark, Finland, France, Germany, Great Britain, Northern Ireland, Hungary, Iceland, Ireland, Italy, Liechtenstein, Luxembourg, Monaco, The Netherlands, Norway, Poland, Portugal, San Marino, Slovakia, Spain, Sweden, Switzerland, Turkey 

· Additional functions: providing street level maps and driving directions, address and point-of-interest, interactive map

· Technology used: AJAX API combined with the Map24 core technology

· Technical specification: computer must have an up-to-date version of JavaVM

· a free online mapping service
· Administration portal: does not exist
-Windows Live Local:

· Available countries: US, UK
· Additional functions: street maps, satellite imagery, driving directions, and traffic information, Yellow Pages; online local search

· Technology used: MapPoint technology

· Technical specification: PC
· Administration portal: does not exist
-Wayfinder Earth

· Available countries: Canada and the USA, Andorra, Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Lichtenstein, Luxembourg, Netherlands, Norway, Poland, Portugal, Slovakia, Spain, Sweden, Switzerland and the United Kingdom. 
· Additional functions: street maps, address and point-of-interest, interactive map, online local search

· Technology used: Ajax and Javascript

· Technical specification: supports Java-enabled phones 

· A free online map service; only fee is the connection fee.
· Administration portal: does not exist
So after listing up all competitors and substitutes of the Shopper Guide system it is not hard to say that it does not exist similar system like Shopper Guide. The most similar application is MapQuest, which is availabe in the Europ, but not in Lithuania, besides it does not have administrative or user part. Even though it is not hard to say that to keep a place in the marker Shopper Guide system must be improving all the time. In addition it should extend its market by adding other city maps. So the Shopper Guide in the future should have possibility to download and to use not only Vilnius city map, but other city maps also. So administrative platform will be forced to improve too, that it would be possible to distinct which shop in which map should be displayed and which user belong to what city. Finally language change must be implemented in the future too, as that will increate user friendliness and will attract more users, which may do not speak in English.   
4.4 User friendliness on the created portal
Due to article “Specificity of creating user-friendly system: mobile and web environments” user friendliness is very important part of the system, as it determines whether the end users are going to use the system. So each constructer of the software should evaluate user friendliness, as it will help to attract users of the system.  In this article eight bullets about that was extracted:
· Make you web site, system work correctly

Broken links, not working forms, messy work of the buttons can hurt site’s image. If the site contains mistakes in makes it look unprofessionally. 
· Responsibility for the content

The clear and legal content is required. The information displayed in the site should be up-to-date and informative for the user. 
· Easy to find site on the internet

It is important for every web site to make it possible and easy to find page directly under URL. It should be easy to remember and comprehensible as possible. 
· Safety of the data  
The creator of site should count: secure server administration, security of authentication and all connections to data base, secure saving of user’s personal data. Personal data protection relates primarily with protection of the system against unauthorized usage or losses of data. 
· The speed of the web site
The speed of the web site is one of the most crucial factors that make it easy for users to find what they are looking for, to read it, to user it. 
· Help users to find what they are looking for
In order to help to find needed information easily a logical navigation structure is needed: logical and descriptive headings, working links, clear buttons names etc. 
· Inviting, consistent design and layout

The ability to read a site easily, professional design, consistent layout maximizes the number of potential visitors.  The color of the text and back ground, consistency, clarity and fluency of the text plays one on the most important part. In addition, the spelling mistakes give bad impression about the site. 
· Make easy to find a help and contact information

It is always difficult for user to start using new system or web page; sometimes it raises questions for both for a new user and for the expert of the system. So to provide phone number, email address or how things work help should always be provided for using the website. In addition error messages, FAQ list, hotline is the best solution of the help for user. [5.]    

So using offered information an evaluation will be done on user friendliness of SG administrative and user portal. The friendliness will be evaluated using current situation, having in mind that this system at the moment is not in internet and it is accessible only from one computer. 

Starting from the first bullet, for the simple user, who tried the web site, it seemed working ok. He did not found any broken links, all buttons and forms were working, although he could find some spelling mistakes and some UI bugs. Next error messages, which are in the page seemed clear for him. In addition the feedback is received after operations all operation said the user. So this point is evaluated only about 60% as OK.   
As for responsibility of the content, user tooled that it is up-to-date and legal. In addition there is no third part information displayed. This point gets 100% OK.
Unfortunately, this web site is allocated only on one computer so the third point gets 0% OK for this web page.

Security of the web page is quite high, as it has authentication mechanism, all entered information in the forms are available only to the administrator of the page, beside apache and SQL servers also has some security and due to the fact that this system is running only on the one computer so it gets 100% OK.

The load of the pages of SG takes no longer then 2 seconds, except one page map_info.pl. It takes even 7 seconds to load. So for this point only 50% OK.

The help for the users is high factor, as this web page contains help, and additional information. So it is evaluated as having 90% OK

  A design and context layout was evaluated as 80% by the user. The only remark he could make that it is too gray and more color are needed. 

Administrator’s address can be found easily, next in the guest book, the questions can be asked and administrator of the page can answer to them. So this point is evaluated as 90%.

So summing up all results:

· Make you web site, system work correctly – 60%

· Responsibility for the content – 100%
· Easy to find site on the internet – 0%

· Safety of the data  - 100%
· The speed of the web site – 50%

· Help users to find what they are looking for – 90%

· Inviting, consistent design and layout – 90%

So the web site is user friendly, but unfortunate is must be improved, as it got only 60% of most important point correctness of the site. To make the web page more users friendly the following actions must be done: mistakes must be corrected, it must be connected to the internet, the speed of the site must be improved. 
4.5 Conclusions 

In this section the analysis of the created system was done. First of all the inconsistence between the software and documentation was discussed.  The main reasons for mismatch were incorrect documentation and system bugs. Also it was found problems related with the lack of time or not enough detailed documentation. All those differences were evaluated and the decision was taken whether to correct the documentation or the portal.
 Next the strength and weaknesses of the portal was analyzed. It was analyzed everything starting from security finishing with the portal functionality. It may be conclude that the first thing which must be improved is security as it is the most weakest and dangerous part in the system. To implement it will take a lot of time, as new experience must be gain. Next thing to improve is the functionality related with the map. Looking at the strength of the system, which is the advantage against the competitors, is application location. It is stored in Internet. Also navigation content increase user friendliness and delights the user.   

It was important for the marker analysis to list up all competitors and substitutes of the Shopper Guide system. To look only at administrative and user portal competitors or substitutes it would make no sense fro the market analysis, as the system as a unit will be represented. So after listing up all of them it is not hard to conclude that the most similar system is MapQuest. Fortunality it is unavailable in Litunania,  besides it does not have administrative or user part. But still the whole system must be imporving all the time by adding new functionality, which may include new city maps in the system or language change possibility. 
The last thing is user friendliness of the web page. To find out about user friendliness some bullets was chosen and evaluation according one hundred percents was made.  Some of the points could not be evaluated correctly; such as how easy is to find the site in internet, but evaluation of some other points made no problems. After summing up all results of the bullets it was conclude that the site is user friendly, but some thing must be improved such as mistakes must be corrected or speed of the site must be increased.  
Conclusions 

1. To describe any system at least three kinds of documents are needed: feasibility study description, system requirement specification and system design description. All those document templates may differ depending on a system, as each system has it own particularity, which should be described. Besides, there is no unique temple suitable for capturing any system’s functionality, so any taken template must be analyzed and adopted for certain system characterization. 

2. Some parts of proposed template documents can be applied for any system’s documentation. It includes the following parts: the purpose of the document, requirements traceability matrix, glossary and revision history. Those parts are common for feasibility study description, SRS or SyDD documents. Unfortunately the most important parts in that documentation must be changed, e.g. in SRS the essential part includes requirements definition. Some of requirements may be skipped, merged or added; everything depends on the system’s functionality and its implementation. 
3. Three documents were created to capture Mobile SG system’s administrative and user portal. Feasibility study document identifies the general idea of the project and defines viability of the portal. As for SRS document, it describes all available functionality, technical, data and other requirements for the platform. Finally SyDD document gathers information needed for development of the portal. It includes UI, components, system architecture and other descriptions.
4. Initial documentation which is in the paper is not very detail and accurate one, as it is hard to define each required function or system design at once. Document can be change during development process; it depends on the system development life cycle. Spiral SDLC model is chosen for this project, so documentation can be improved almost each time that it is a need.  

5. Three programming languages were used in realization of the portal: HTML, PERL and Java. HTML was used for static web pages, while PERL for dynamic once. Java applet technology helped to implement map’s functionality. HTML was chosen mainly because is it platform independent, besides it is easy to learn programming language. While selection of PERL can be motivated by the human resource possessing knowledge about this programming language. Finally Java applet is high-level language with which GUI can be easily developed.

6. The description of the portal includes not only implementation picture, but also it contains configuration and maintenance details, as configuration is tricky a bit. This description captures servers configuration and drivers names needed to run this administrative and user portal. 
7. Small TP was created, which helped to test the system’s main functionality. After the test plan was executed four problems have been found. All them have been reported and prioritized, to help for the developer to make a list of the problems and to start fixing the most important once. Finally the test plan passed.  
8. Finally the analysis of the created portal was done. Firstly the inconsistence reasons between realization and documentation was discussed. The main reasons for mismatch were incorrect documentation and system bugs. The decision was taken to correct those mistakes in the firsts place in order to minimize the mismatch. Next the strength and weaknesses of the portal was overviewed. The weakest part of the portal is security, so it must be corrected as soon as possible. Looking at the strength of the portal the advantage is application location, as it is proposed to store in internet, next navigation realization may be taken as a plus.

9. To list up all competitors and substitutes of Mobile shopper guide system is important for the marker analysis. To look only at administrative and user part it would make no sense, as the system as a unit will be represented in the market. After listing up all of competitors and substitutes it was not hard to conclude that the most similar system is MapQuest. Fortunality it is unavailable in Litunania,  besides it does not have administrative or user part. 

10. The last thing is user friendliness of the web page. To find out about user friendliness some bullets was chosen and evaluation according one hundred percents was made. After summing up all results of the bullets, it was conclude that the site is user friendly, but some thing must be improved such as correctness of the site, as mistakes must be corrected or the speed of the site must be increased.  
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Χ  


Reikšminiai žodžiai: Mobiliojo pirkėjo gidas, įvykdomumo apibūdinimo dokumentas, sistemos reikalavimų dokumentas, sistemos konstravimo dokumentas. 





Anotacija


Darbe buvo analizuojami sistemos dokumentavimo šablonai. Bet kokiai programinei įrangai apibūdinti reikalingi bent trys dokumentai: įvykdomumo apibūdinimo, sistemos reikalavimų ir sistemos konstravimo. Priklausomai nuo sistemos šie dokumentai gali skirtis. Remiantis išanalizuotais šablonais buvo sukurta dokumentacija Mobiliojo pirkėjo gido sistemos administracinei ir kliento daliai.    


Mobiliojo pirkėjo gido sistema susideda iš dviejų dalių: mobilaus žemėlapio, administracinės ir kliento dalies. Mobilus žemėlapis – tai Vilniaus miesto žemėlapis su tam tikrais taškais, reiškiančiai parduotuves. Administracinė ir kliento dalis skirta mobiliam žemėlapiui palaikyti. Šioje programinės įrangos dalyje galima sukurti naują sistemos naudotoją, turintį administratoriaus arba paprasto naudotojo teises. Tiek naudotojas, tiek administratorius turi galimybę kurti ir keisti parduotuvių ir komentarų informaciją, peržiūrėti žemėlapio duomenis. Tačiau paprastas naudotojas neturi galimybės keisti kito vartotojo informacijos, tą gali daryti tik administratorius.  


Taigi darbe buvo sukurta administracinė ir kliento dalis, kuri turi būti dedama į internetą. Sukurtosios sistemos dalis buvo analizuojama, norit išsiaiškinti jos draugiškumą naudotojui, silpnąsias ir stipriąsias puses,  priežastis dėl kurių dokumentacija nesutapo su programinės įrangos įgyvendinimu, ir kokį funkcionalumą reikėtų patobulinti. 


Darbą sudaro šešios dalys: įvadas; įvykdomumo apibūdinimo, sistemos reikalavimų, sistemos konstravimo dokumentų analizė; Mobilaus pirkėjo gido dalies dokumentavimas panaudojant aprašytus šablonus; Mobilaus pirkėjo gido administracinės ir kliento dalies įgyvendinimas; Sukurtos dalies analizė; išvados. Visą darbą sudaro 75 puslapiai be priedų. 13 iliustracijų ir 7 lentelės, 18 bibliografinių šaltinių. 
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Summary 


In the paper the analysis of documentation templates was done. For any software at least three kind documents must be created, they are the following:  feasibility study description, system requirement specification, design description.  Those documents may differ depending on the system, as each system has its own specificities.  Next the documentation of Mobile shopper guide system administrative and user portal was produced following by analyzed templates. 


Mobile shopper guide system consists of two parts mainly: mobile map, administrative and user portal. Mobile map consists of Vilnius city map and the points, which shows the location of the shops. Administrative and user portal supports mobile map. This portal allows creating a new user having administrative or user role. Both user and administrator have possibility to create and modify shops and comments information. In addition they can view the location of the shops in the map.  Only administrator has possibility to modify other user’s data. 


During this work administrative and user portal was created. It was analyzed in order to define user friendliness, strengths and weaknesses, mismatches between documentation and implementation of the portal. In addition it was described, what functionality it must be improved.   


The whole work consists of six parts, which are the following: Introduction; Feasibility study, requirements specification and system design description template analysis; The usage of the created template for Mobile SG portal documentation creation; Development of Mobile shopper guide administration and user platform; Analysis of the created portal; Conclusions. 75 is the total number of pages in the paper, 13 figures and 7 tables, 18 references. 
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