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Abstract

The intention of this document is to detail and explain the functionality that will be provided by the finished application.

It first gives a rough overview over the project itself to clarify the importance of the single functions that will be described in the rest of the document.

The main part, the Functional Specification itself, is split up into two independent parts, the first of which is dealing with the functionality that is provided by the Server Component, and the second with the functionality provided by the Client.

It tries to detail all functions that will be part of the final implementation of this project, reaching from the start-up of the Server Component to the design of Reports using the Client. Dummy screenshots are used to illustrate single parts of this document to further clarify the meaning of some explanations.

Finally, an overview over all functions grouped by Function Groups and Server or Client Component is added as Apendix to the Specification.

Table of contents

I. Introduction





…………………………1

II. Functional Specification



…………………….…...2

1. Server Component



…………………………2

1.1 Starting the Server Component

…………………………2

1.2 Login





…………………………3

1.3 Status Administration



…………………………4

1.4 General Administration


…………………………4

1.5 User Administration



…………………………5

1.6 Connection Administration


…………………………6

1.6.1 Client/Server Communication
…………………………6

1.6.2 Server/Database Communication
…………………………7

1.7 General Server Functionality


…………………………7

2. Client Component




…………………………8

2.1 Starting the Client Component

Connect to Server and Login


…………………………8

2.2 Working with Reports



…………………………9

2.2.1 Viewing Reports


…………………………9

2.2.2 Manipulating existing Reports
………………………..10

2.2.3 Creating Reports


………………………..10

2.2.4 Publishing Reports and 

changing Report properties

………………………..11

2.3 General Client Functionality


………………………..11

Appendices:


Appendix A: Functional Overview


………………………..12



A1:
Server Functions grouped by 




Function Groups


………………………..12



A2:
Client Functions grouped by 




Function Groups


………………………..13

Table of Figures and Tables

Figure 1:
Standard Three-Tier Model


…………………………1

Figure 2:
Example of GUI for User Administration
…………………………5

Figure 3:
Example of GUI for Client/Server 

Communication Administration

…………………………6

Figure 4:
Example of Client-GUI organisation

(without tools)




…………………………9

Table 1:
Server Functionality grouped by

Function Groups



………………………..12

Table 2:
Client Functionality grouped by

Function Groups



………………………..13

I. Introduction

This document lists and details all functionality that will be provided by the completed Report Generator application. This chapter will give a short introduction to the project in order to clarify both the importance of each single function for the application and the coherence of the functionalities among themselves. However, this cannot be a complete introduction to this project. For further details please refer to the "Research Manual" or to the "Project Specification".

The objective of this project is to create a platform-independent Client/Server Report Generator that allows users to create Record-Set based reports using a Graphical User Interface.

This will be realised by using Java as only programming language to realise a standard Three-Tier Model for data access. Remote Method Invocation (RMI) will be used as means of communication between the Client(s) and the Server, and the JDBC-ODBC-bridge will be used for the communication between the Server and the databases. The Server itself will be multi-threaded, creating independent, synchronized threads for most client-requests.

II. Functional Specification

This project can be split into two main components, the Report Generator Server Component and the Report Generator Client component, or, referring to the introduction, the Business Tier and the User Tier. This classification is reflected in document that will be divided into a Server and a Client part.

At first it deals with the functionality that will be provided by the Server Component, including communication management with both clients and databases and connection management, and covers then Client Components functionality.

Because of the fact that most functionality will be accessible via a Graphical User Interface, screenshots have been added for illustration matters. However, those screenshots are only dummies, created with a GUI-Builder. The actual GUI in the finished program might vary.

1. Server Component

The purpose of this project is to create a report generator. Therefore the main functionality lies in the creation and the design of reports, which will be realised by the Client Component.

It would be sufficient to be able to start the server as communication-bridge between the Client Component and the Databases. Nevertheless the Server Component (for the sake of simplicity referred to as 'Server') will also offer a Graphical User Interface, providing some functionality that will be dealt with in this chapter of this specification.

Table 1 (see Appendix A) gives an overview over the functionality provided by the Server Component sorted by function groups. It follows a description of the Server functionality.

1.1 Starting the Server Component

There will be to ways to start the Server, taking in account that not everyone who wants to start it should be given full access rights and the fact, that it might be necessary for other users than the administrators to start the Server.

The first method simply starts the installed Server from the command prompt without the possibility to change any settings that were previously made. This mode does not require the user to enter any password or identification. The program will just establish the database connection(s) and will wait for client-connection requests on the port that is specified in its actual configuration file. This File (most likely an encoded XML file) contains every important information about the settings of the server (for details about the configuration also see paragraphs 1.3 to 1.6). The application will be delivered with a standard configuration, enabling users to start the server without the necessity to configure it.

After it is started, the server will output status messages on the command prompt it was started from, such like the number of the port it is listening to, and awaits user input on the same prompt. Most likely it will only accept a single command that stops the Server, for example 'Stop Server Now'.

The second method will not start the Server directly instead it starts the Servers Graphical User Interface (GUI). This will be most likely achieved by adding a certain parameter (for example '-Admin') to the standard start call. This call does not start the Server, but will start an application with a graphical interface that allows the user to administrate the Server. 

Paragraphs 1.2 to 1.6 in this chapter will only deal with functionality provided by this GUI. The last paragraph (1.7) will explain the general functionality of the Server that is independent of the way in which the Server was started.

1.2 Login

After the Server has been called with the parameter that specifies the GUI version (see last paragraph), the application first displays a Login prompt. The user will be asked to enter his/her (for the sake of simplicity in the rest of this document, it will be only referred to users in the male form) User-ID and Password. For the sake of security, only users with the corresponding access rights will be allowed to run the server in this mode. For this purpose, the already mentioned configuration file contains also a list of users with those rights. 

When the Server is started for the first time, only the standard administration-account (that is part of the standard configuration file) has the necessary permissions. Other users may be given those permissions as described later in this document.

After a successful login, the application will offer several functions to the user, which are described in the remaining paragraphs of this chapter. It is most likely that most of those functions will be presented as an individual Tab in the GUI, in order to provide an intuitive and simple user interface.

1.3 Status Administration

This paragraph covers the most important functionality of the Server. It presents information to the Administrator about the actual Status of the Server and allows him to manipulate this Status. It will be possible to:

· Start the Server with the actual settings. This will register the Server in the Registry of the host-machine, making its remote methods available to Clients. It will not be possible to change general Server settings, like the port to listen for Client requests, when the Server is started.

· Stop the Server and makes all settings available again.

Since the ability to Start and Stop the application represents the core functionality it will not be provided as a Tab in the main Administration-View, in order to make it always accessible from every other part of the application. The Status-Information will be presented as status-bar on the bottom of the Window. The Server can be started and stopped using corresponding buttons in the menu-bar.

1.4 General Administration

This will be presented as a single Tab of the main Administration view and contains all functionality and information that is not covered by one of the previous or following paragraphs.

This includes for example information and control about statistics that will be kept about user requests and logins as well as the possibility to make backup-copies of all settings and reports that are stored locally on the Server machine.

1.5 User Administration

This will allow the administrator to manage users, user groups and access rights. The administrator will have the possibility to create, delete and manipulate users and user groups. There will be a standard User account that will require no password besides the already mentioned standard Administration account. Those two accounts cannot be changed.

Each user will have an own directory where his reports are saved, and will belong to one or more user groups, offering him read-only access to all reports of other members of those groups. A user can also get 'Administration' rights, enabling him to start the Server in the GUI mode. 

All these information will be archived in an encoded XML file, for example called 'Users.XML'. Each user with 'Administration'-rights will, for start-up purposes, also be listed in the general configuration file.

1.6 Connection administration

Since the Server Component represents the middle tier of this three-tier application (see Introduction) one of its main tasks is to manage the connections to the other two tiers: the Client(s) and the Database(s) tier.

Because both communication parts are very different and serve different purposes each will be dealt with individually, both in this document and in the Server GUI (with individual Tabs).

All the settings of both parts will be saved as part of the configuration file for this Server and will therefore not be lost when the application is closed.

1.6.1 Client/Server Communication


This part of the Servers GUI will offer the administrator a wide range of information and functionality:

· Firstly he will be able to change certain base settings, like the port(s) the Server is listening on for Client requests. However it should be clear that each change of the listening port must be reflected in a change of the port to connect to on the Client side.

· It will also be possible to adjust the standard behaviour of the Server, for example the reaction on requests ('Accept every request').

· A list of IP-Addresses that will not be accepted can be maintained.

· Furthermore a list with actual active connections will be displayed. This list contains information about the IP and the kind (it is possible that other applications than the Report Generator Client Component connect to the Server) of the connected application, the user who logged in via this connection and the time since the last action. The Administrator will be able to close single connections.

· A connection-timeout can be specified, closing all connections that did not send any requests for this period of time as well as an interval in which each connected Client is checked if it is alive.

· It is also planned to give the Administrator the possibility to send messages to a single Client or a group of Clients.

1.6.2 Server/Database Communication

This paragraph covers the functionality of the second part of the communication area, the communication between the Server and the database(s). User will create their reports based on data in databases. The Server links the database(s) to connected clients.

· The Administrator will be able to add, remove and edit connections to single databases. Since the connections will be realised using the JDBC-ODBC-bridge (see Research Manual), it will also be possible to create new ODBC Data Sources.

· An access structure can be defined for each connection that specifies the parts of the database that are accessible for users. In this way the control over the information in the databases is maintained. It will be possible to give different database access to different user groups.

The other advantage is the fact that another Tier can be added to the application. This Tier can summarise database information in, so called, information pools.

· Furthermore information about the number of database accesses and the average response time will be available to the administrator.

1.7 General Server Functionality

General Server functionality includes the creation and administration of threads that are created for most user requests to keep the Server available for new requests. It makes also sure that the data stays consistent by keeping track of actual accessed report object and setting read or write locks (see 2.2: Working with Reports).

2. Client Component

The client component represents as already mentioned the main functionality of this project. The following paragraphs are dealing with this functionality. 

Unlike to the chapter about the Server Component, only one screenshot has been added to clarify the general layout of the Client. This is mainly because the look of the GUI, especially concerning the report design functionality, is quite uncertain at the current state of the project.

It follows a description of the functionality that is provided by the Client Component. Table 2 (see Appendix A) lists all Client functionality sorted by function groups.

2.1 Starting the Client Component, Connect to Server and Login

It exists only one version of the Client Component ('Client'). Unlike the Server, it is therefore not necessary to distinguish between different ways to start the client. After start-up and initialisation the Clients GUI is displayed with an (empty) main working and a menu-bar, offering buttons to connect and to disconnect to the Server.

A click on the connect button results in a pop-up window, allowing the user to specify the name of the machine the server is running on and the port it wants to connect to, as well as the user name and password. Default values are provided for each of those fields, containing the values of the last successful connection. When the Client is started for the first time, no default values will be provided.

The Client then attempts to connect to the Server running with the specified parameters and invokes the Servers (remote) login method with the user name and password as parameter.

For more details about RMI communication between the Client and the Server and remote methods please refer to the Research Manual of this project.

The login method checks user name, password and other parameters and then allows the connection or refuses it, returning a corresponding value to the Client. The Client invokes some other remote methods after successful login, for example to get a list with reports, accessible for this user.

2.2 Working with Reports

Working with reports requires a previous successful login. The main working area will then be displayed, divided vertically. The left area displays a tree-view of all accessible reports in the server directories. Those reports include the users own reports and others that are available to him (for example group reports). 

The right area displays a Tab that allows the user to switch between the design-view and the preview-view of the actual selected report.

Depending on the access rights, the design view may be disabled for some of the reports that are shown in the report list. Selecting a new report from this list always results in showing this report in the preview-view.

2.2.1 Viewing Reports

As already mentioned in the last paragraph, the selection of a report out of the report list results in its display as preview. The client invokes the corresponding Server method that sends the selected report object to the client. 

The Client extracts the information about the contained data (most likely database information and SQL statement) from the report object and invokes another Server method with this information as parameter. This method uses the parameters to get up-to-date data from the database (using the JDBC-ODBC-Bridge) and returns the corresponding record-set object to the Client.

The Client then uses the report and the record-set object to display the report with "live" data from the database. This procedure only happens once, when the report is viewed for the first time, to improve the performance of the application. To achieve this a list of reports, opened during this session, is kept by the client. It is however possible to manually start a re-query to update the displayed data. This functionality will be realised via a button in the menu-bar that is only activated when a report is displayed.

2.2.2 Manipulating existing Reports

The necessary access rights provided, it is possible to switch from the preview-view to the design-view.

This view does not show any actual data, but only the layout of the report. This includes fields, groupings, sorting, labels, pictures and special fields like sums. The layout is divided into areas for the report header and footer, the header and footer of each page and the details. The design-view uses placeholders that will be replaced by real data when the report is viewed or printed.

When selecting the 'Design-Tab', the layout of the actual selected report is displayed. The client creates a copy of the report object. The user has than the possibility to manipulate the layout. Those manipulations do not happen on the original report object but rather on its copy. It is therefore possible to undo any changes. He will be able to insert or remove fields, change the position of fields, add labels, pictures and special fields and change the grouping and sorting of the report.

Any changes can be instantly viewed by switching back to the 'Preview-Tab', but are only temporary until the report is properly saved.

2.2.3 Creating Reports

Another functionality, most likely realised as a menu option, will be to create a new report. The corresponding Server method will be invoked, returning an object that contains all necessary database information.

The user is than guided through the process of creating a new report that takes several steps:

· He can first select tables and fields that represent the data-basis of his report. A representation of the available data is displayed for this purpose. This representation is based on the database-information-object that has been returned from the Server earlier.

· The next step is to decide on single fields that are to be displayed in the final report, most likely just by moving them from a list of available fields to a list with report fields and vice versa.

· It will be possible to define groupings and sorting in a next step simply by selecting fields.

· Lastly, the user can specify the name of the report and the access rights for other users. Then the report object is sent to the server and saved. 

It then will be displayed as preview and the user can switch to the 'Design-View' to do the fine-tuning of the report (see 2.2.1: Manipulating existing Reports).

It is very likely that more steps will be part of the creation process of a report in the final version of this application than are listed here. Those steps may concern the design of the headers and footers as well as choices to insert special fields like sums during the creation rather than later.

2.2.4 Publishing Reports and changing Report properties

Depending on the access right hierarchy, that has not yet been fully developed, the user may have the possibility to change the properties of certain reports.

Each report has properties, concerning its access rights, name, the fact if it should always contact the server to show up-to-date data or rather show the last data, and so on. Those properties can always be viewed in a pop-up window, but are only accessible to users with the proper rights.

In this way it is also possible to publish reports. This means to make then generally available. It will be only necessary to adjust the access right in the properties-view of the report to "General Access".

2.3 General Client Functionality

The general functionality of the client encloses standard functionality like the possibility to save reports complete with actual data locally, load local reports, delete reports, etc. 

This functionality will be generally realised as menu and, in certain cases, as button in the menu-bar of the application.
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Figure 1: Standard Three-Tier Model





Figure 2: Example of GUI for User Administration





Figure 3: Example of GUI for Client/Server Communication Administration








Figure 4: Example of Client-GUI organisation (without tools)





Function Group�
Functionality�
�
Basic Functions�
Start-up�
�
�
Login�
�
�
Start and register Server�
�
�
Maintaining data consistency�
�
�
Creating and synchronizing Threads�
�
�
Stop and unregister Server�
�
User Management�
Display User Groups�
�
�
Add User Group�
�
�
Delete User Group�
�
�
Manipulate User Group properties�
�
�
Display Users�
�
�
Add User�
�
�
Delete User�
�
�
Manipulate User properties�
�
Client-Connection�
Display currently connected Clients and Info�
�
�
Close Connection�
�
�
Set Connection Time-out�
�
�
Set Client-check timer�
�
�
Specify Server Port�
�
�
Set Request Handling�
�
�
Maintain list of IP's that are to be rejected�
�
�
Send text-message to Client(s)�
�
Database-Connection�
Add Database connection�
�
�
Remove Database connection�
�
�
Specify access structure for database connection�
�
�
Database access statistics�
�
�
Check database availability�
�
General Administration�
Display statistics�
�
�
Set back-up intervals�
�
�
Specify back-up details�
�






Table 1: Server Functionality grouped by Function Groups





Function Group�
Functionality�
�
Basic Functions�
Start-up�
�
�
Connect to Server�
�
�
Close connection to Server�
�
�
Login�
�
Reports�
Display list of available reports�
�
�
Create new report�
�
�
Display report preview�
�
�
Publish report�
�
�
Change report properties�
�
�
Access local reports�
�
�
Save report locally�
�
�
Update report data�
�
�
Refresh report list�
�
�
Send report�
�
�
Delete report�
�
�
Print Report�
�
�
Display messages from Server�
�
Design Reports�
Adding fields�
�
�
Removing fields�
�
�
Moving fields�
�
�
Add and remove groupings�
�
�
Add and remove sorting�
�
�
Add, remove and move pictures�
�
�
Add, remove and move graphical elements�
�
�
Insert and delete special fields�
�
�
Insert, remove and move labels�
�






Table 2: Client Functionality grouped by Function Groups








