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Price Comparison Web Browser
PURPOSE
The purpose of this program is to allow a user to view price comparison web sites easily, bookmark chosen sites by adding them to lists of favourites within categories, and compare different sites based on ratings.
Favourites will therefore be organised in categories, e.g. there may be a DVD category containing a list of DVD price comparison sites, Video, Book and CD categories containing these items, and any other Categories the user wishes to add.
REQUIREMENTS
The user should be able to:
· Navigate to a URL by entering it into a text box and pressing enter or clicking the ‘Go’ button.
· Navigate to a favourite by selecting it from the list.
· Add new favourites and categories.
· Adding a favourite should include facilities for entering a rating and a description for the new site, to facilitate a search by description or rating.

· Delete and rename both categories and favourites.

· Search for a favourite by Description.

· Filter favourites according to their rating.

· Delete broken links.

· View the navigation history. The history will be stored in a file so that the history is not lost when the user closes the browser.

· Resize the browser window.
· Print details about a list of favourites.
· Drag and Drop favourites from elsewhere to categories in the application.

SYSTEM SPECIFICATIONS
Use Case Diagram

A more detailed list of requirements is shown in this use case diagram:
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Use Case Descriptions

Resize Browser
Allows the user to re-size the browser. This will re-size the browser window element within the browser window

Add Category
Allows the user to add a category

Edit Category
Allows the user to delete or rename a category

Add Favourite
Allows the user to add a favourite

Edit Favourite
Allows the user to delete or rename a favourite

Navigate to Favourite
Navigates to the selected favourite
Navigate to URL
Navigates to a URL entered by the user in a text box in the browser window.

Search by Description
Allows a user to search for a favourite by entering a keyword.

Delete Broken Link
If when trying to navigate to it a favourite is found to point to a broken link, the browser will ask the user if they want to delete the favourite

View History
Allows the user to view their navigation history

Select Category
Allows the user to select a category from a drop down list. The favourites in this category will then be displayed in another drop down list. User can also select ‘All categories’ to view all favourites. 

Drag and Drop
Allows the user to Drag and Drop internet shortcuts to categories in the browser.

Filter Ratings
User can choose to view all favourites with a particular rating by selecting that rating.

Go Back to Previous Page
Navigate to the last page visited in the history list.

Go forward to next page
Navigates to the next page visited in the history list.

Go to Home Page
Navigates to the home page.

Save Favourites and Categories
While the user does not directly do this, the system has to save favourites and categories to a file between sessions so that when the browser is run, all existing favourites immediately become available.
Load Favourites and Categories
The system has to load favourites and categories from a file when the browser is run, so that all existing favourites and categories immediately become available.

Refresh Window
Refresh the displayed HTML page in case it has been updated since it was last loaded, or is not loading fast enough.

Print
Allows the user to print out a page containing details of favourites appearing in the favourites list.
User Interface Elements:

Category Combo Box
When a category is selected from here, the favourites list box will be repopulated with favourites from the selected category.

Favourites List Box
Will navigate to the selected favourite
URL text box and ‘Go’ button
Allow user to enter a URL and then navigate to it.

Home
Navigates to the Home Page set by the user

Back
Navigates to the last page visited by that browser window

Forward
Navigates to the next page visited after the current page.
History
lists all pages visited within the last 2 weeks.

If a page has an error in the URL, it is not added to the history.

Stop
Stops the current page loading

Refresh
Re-loads the current page

Favourites button on the toolbar
Opens a pull-down menu that allows the user to add, re-name or delete categories and add or delete favourites.

Home page
Brings a pull-down menu that allows the user to navigate to or change the home page for the browser.

Rating option buttons
User will select a rating, to view all favourites with that rating.
Search description for
Allows the user to enter a keyword or phrase in order to find favourites containing that word or phrase in their description
Print
Allows a user to print details of a favourite.

Add, Edit and Go
These buttons have been grouped together for the convenience of the user, and allow the user to respectively Add a favourite, Edit a favourite, or Navigate to a favourite.
DESIGN OF THE GRAPHICAL USER INTERFACE
Screen-Shot I - Below is a screen shot of the main browser window.
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Screen-Shot II- This is a similar screen –shot but contains the add favourite form that pops up when a user wishes to add a new favourite.
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SYSTEM DESIGN
Objects and classes

Sample diagram of objects in the browser:
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In this example there are two favourite categories; DVD comparison sites and Video Comparison Sites. Each of these categories contain favourites which can be navigated to should the user select any of them. From this we can work out what classes we need in the application and start to give them some attributes and operations:
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Browser Application

The application acts as the control class, and therefore connects to all of the classes. It has some general operations for manipulating some of the data within the classes e.g. printing or searching, as well as to call operations from the classes e.g. save or load when the browser is being closed or opened. Also holds some attributes that do fit into any of the classes like the home page URL.

It has operations for creating new categories and amending existing ones. Other operations include enabling viewing of history, getting the home page url to allow a browser window to navigate to the home page, printing, filtering of favourites or detecting broken links. 
In the viewing of history, the browser has to get all the history from the history collection, and then display the retrieved results showing URLs of past sites visited.

Category

Has an attribute to record the name of the category. It also has operations to add or delete a favourite, to display its list of favourites in the favourite list box, and to update the category name i.e. if it has been renamed. To do this it has to get the favourites in that category from the category collection, and the retrieved results are then displayed in the favourites listbox.
Favourites
Has attributes to store the favourite name which will be a copy of the title of the web page, and the URL of the page to which the favourite points.
This class also has operations to update the name and the URL, and to get the URL to allow a browser window to navigate to that favourite.

Browser Window

Operations to navigate to a given URL, go to the previous url in the history (Back), go to the next URL in the history if it exists (Forward), to stop the loading of the current page, to refresh the current page and to view the history of the current page.

History

Has attributes for URL, title of visited pages and the date the object was created. Operation to get the URL so that the browser window can navigate to that URL. 

Object Interactions

Navigate to Favourite

When a browser window navigates to a favourite there are a few things that need to happen. Firstly it must get the URL for the favourite from the favourite object located in a collection of other favourites. It must then navigate to the URL and add this URL and page title to the history collection:
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Add Favourite

The category creates a new favourite object and inserts it into its favourites collection.

[image: image7]
Delete Category
User can choose to either delete a favourite, or a whole category. If user chooses to delete a favourite, then the rest of the favourites in the category remain intact, but if the whole category is deleted, all favourites in it are also deleted.

[image: image8]
Search for Favourites with a particular Description
User may choose to view all favourites that have descriptions containing specific keywords. Type in a description, and then click search to display all favourites that have suitable descriptions

[image: image9]
SOFTWARE DETAILED DESIGN

Algorithm Descriptions
1.1 The system should allow a user to navigate to a page, which should be displayed on the browser window. This can be done by:

1.1 User types in URL and presses enter or clicks on Go.

1.2 User selects a category

1.3 User double clicks a favourite within that category

1.4 User clicks on a link within the page currently displayed on browser window

1.5 User clicks on a URL on the history list.
2.1 The browser should allow a user to add a favourite or category.
2.1 User clicks favourites button on tool bar to display pull down list.
2.2 User clicks on New favourite
2.3 User selects which existing category to place the favourite in, or adds a new category.
2.4 User clicks on add category

2.5 New Category is added to list of existing categories
2.6 User fills in other details e.g. rating and description
OK OPTION –

2.7 Favourite is added to that category

2.8 Browser returns to main Browser window

CANCEL OPTION

2.9 Browser returns to main Browser window
3.1 The browser should allow a user to edit a favourite or category.

3.1 User wants to edit a favourite
3.1 User selects category
3.1 User selects favourite within that category and clicks edit
3.1 User types in new name to rename the favourite
3.2 User wants to rename a category

3.2 User clicks rename category on the tool bar
3.2 User enters new name of category
3.2 Categories list updated with new name

3.3 User wishes to delete favourite or category
3.3 User selects favourite or category

3.3 Use selects delete favourite or delete category from pull-down menu.

3.3 User confirms deletion
3.3 Selected item removed from Categories or Favourites list 
3.3 Browser returns to main Browser window

4.1 The browser should allow a user to view favourites according to rating
4.1 User selects a rating from the available option buttons

4.2 List of favourites with that rating or greater displayed in the favourites listbox.

5.1 The Browser should allow a user to search for favourites by description

5.1 User types in a keyword in the search description for textbox.

5.2 User clicks the Go button to view favourites with descriptions that contain that keyword.

6.1 The Browser should allow a user to print details of a favourite

6.1 User uses keyword or rating to search for list of favourites
6.2 User clicks on print list and list of favourites with rating, url and description is printed.
7.1 Browser should allow a user to view the History
7.1 User clicks History button

8.1 Drag and Drop

8.1 User selects internet shortcut files from a location on their computer.

8.2 User drags these and drops them into the favourites list box.
8.3 Add favourite window pops up for each internet shortcut dragged and dropped.
8.4 Page loads in the browser window behind the add favourite window.

8.5 User is allowed to select an existing category or create a new category, edit name, enter description and give the site a rating.

IMPLEMENTATION
OVERALL INTEGRATION PLAN
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The integration was been organized into several test phases, starting by testing small subs individually e.g. in the immediate window, then building toward an overall integration of the whole system. This made it easier to find errors, as before connecting a particular sub to the whole system, it was certain that the sub was working as expected. Some of the tests carried out after the system parts were integrated are outlined below, with the response to the tests marked in italics as Yes or No.
INTEGRATION TESTS

Test 1 Navigation Tests
Test 1.1 Browser window navigates to desired site, whether typed in or selected from a list e.g. favourite or history. Yes
Test 1.2 Test of Home, Back, Forward, Refresh Buttons

Test 1.2.1 Is selected option executed Yes
Test 1.2.2 Is the correct page displayed Yes
Test 2 The system must add a Favourite and update the favourites List 
Test 2.1 Ensure Add New Favourite Window is displayed Yes
Test 2.2 Ensure user cannot edit the URL, but can change the name Yes
Test 2.3 Ensure user enters all required details before exiting the window Yes
Test 2.4 Ensure added favourite is reflected in favourites list in the particular category to which it was added. Yes
Test 2.4.1 What happens if no category is selected? User is warned 
Test 3 The system should add category and update the category List.
Test 3.1 Ensure added category is reflected in categories list. Yes
Test 4 The system should allow for editing of a favourite or category.

Test 4.1 Ensure a particular category or favourite has been selected before delete function can be carried out. User warned if nothing selected
Test 4.2 Ensure that if category deleted, it does not appear in combo-box, and that all favourites in it are deleted as well. Yes
Test 4.2.1 If only a favourite being deleted, ensure the deleted favourite does not still appear in favourites list. Yes
Test 4.3 Ensure renamed category reflects new name. Yes
Test 4.4 Ensure renamed favourite reflects new name. Yes
Test 4.5 Ensure renamed favourite can still navigate to same site as before. Yes
Test 5 History
Test 5.1 Ensure that any page displayed is added to the History List. Yes
Test 5.2 Ensure that if user clicks on a site within the History List, the browser window can navigate to this. Yes
Test 5.3 Check that sites being displayed in history list were not visited more than 14 days ago. Yes
Test 6 Rating

Test 6.1 Ensure that rating entered when favourite was added is the rating being displayed. Yes
Test 6.2 Ensure that only favourites with that rating or greater are displayed. Yes
Test 7 Resizing Window

Test 7.1 Ensure that browser window can be resized. Yes
Test 8 Test of Save and Load 
Test 8.1 Ensure that added favourites are saved in the category they were added to. Yes
Test 8.2 Ensure that when program closed, all the favourites and category saved to a file, and the information can be viewed from there. Yes
Test 8.3 Ensure that when the browser is reloaded, all categories and favourites are still intact. Yes
Test 9 Viewing all favourites

Test 9.1 Ensure that if user selects ‘All Categories’ rather than selecting a particular category, all favourites are displayed in the favourites listbox. Yes
Test 10 Search by Description
Test 10.1 If user enters a search string then clicks go or enter, all favourites which contain that search string in. their description are displayed in the favourites listbox. Yes
Test 11 Test of Broken Links

Test 11.1 If favourite tries to navigate to a link found to have an error, system asks if User would like to delete the broken link. Yes
Test 12 Test of Drag and Drop

Test 12.1 User drags favourite to the favourites listbox
Test 12.2 Add favourite window pops up

Test 12.3 User is asked to select a category and put in a rating
QUALITY ASSURANCE
Application Checklist

The following checklist has been applied to produce an objective measure of how well written the program is, both stylistically and technically.  

Routines (Subs and Functions)

· Does each routine’s name describe exactly what it does? Yes
· Does each routine perform a single, well-defined task? Yes
· Have all parts of each routine that would benefit from being put into their own routines been put into their own routines? Yes
· Is each routine’s interface obvious and clear? Yes
· Have functions been used when a routine has a useful result? Yes
· Do the routines in a module perform related tasks? Yes
Data names

· Are type names descriptive enough to help document data declarations? Have not used types in this application. 
· Are variables meaningfully named? Yes
· Are variables used only for the purpose for which they’re named? Yes
· Are loop counters given informative names (i.e. NOT i, j, n)? Yes
· Are well-named enumerated types used? Have not used types in this application.
· Are named constants used instead of magic numbers?  (e.g. 3.1415926 is a magic number – PI is a good identifier).Yes
Classes

· Have classes been used to model real-world objects in the application domain? Yes
· Have the relationships between real world objects in the application domain been modelled in the program? Yes
· Are class interfaces defined to expose only necessary interface properties and methods? Yes 
· Are method names action words? Yes
· Do property names describe attributes of the class? Yes
· Do parameters have descriptive names and appropriate types? Yes (In let functions have however just used the default ‘New Value’ as parameter)
Data Organisation

· Are extra variables used for clarity when needed? Yes
· Are references to variables close together and to the variable definitions? Yes
· Are data structures simple so that they minimise complexity? Yes
· Is complex data accessed through abstract access routines (abstract data types or classes)? 
Control

· Is the nominal path through the code clear? Yes
· Are related statements grouped together? Yes
· Have relatively independent groups of statements been packaged into their own routines? Yes
· Does the normal case follow the If  rather than the Else in an If..Then..Else structure?  No
· Are control structures simple so that they minimise complexity? No
· Does each loop perform one and only one function? No
· Is nesting minimised? No
· Have variable expressions been simplified by using additional Boolean variables, Boolean functions and decision tables? Yes
Layout

· Does the program’s layout show its logical structure? Yes
· Are blank lines used to indicate logically distinct segments of code? No
· Are long lines broken in suitable places so that they can be read easily on-screen and in hard copy? Yes
Design

· Is the code straightforward and does it avoid cleverness? Yes

· Are implementation details within a routine or class hidden as much as possible from statements that use the routine or class?  Yes
· Is the program written in terms of the problem domain (e.g. finance) as much as possible rather than in terms of computer-science or programming language structures? Yes
Documentation 
· Does each module have a headline comment block that describes its overall purpose? Yes
· Does each Sub and Function have a heading comment to describe its purpose? Yes
· Are necessarily complex algorithms adequately described in comments? Yes
· Are comments used to describe the purpose of all significant Public, Private and Local variables? Most of the significant ones do have comments.
· Are all comments up to date with the program code? Yes
Individual Reports and Assesments

CHERYL OCHOLA 01/1511
Design and Implementation Work
1. Quality Assurance Management
This involved reviewing the application code, and making sure that it conformed to the set standards.

2. Testing

This involved testing the overall project and making sure all the functions worked as per the requirements when integrated to the forms.

It did not involve testing the individual subs and functions during the actual coding. This testing was nevertheless important as it revealed a few bugs that had to be sorted out before the project was ready for presentation.

3. Favorites Class:

Did the coding for the favourites Class Module.

4. Systems Analysis

The group as a whole was involved in the initial analysis i.e determining what it was that the application would do, and the necessary classes and usecases. I was mostly in charge of putting together the documentation for the project.
CRITICAL APPRAISAL
The requirements of the project as laid out by the group were that the user should be able to navigate to a page, add, delete and rename favourites and categories, search for a favourite by description, filter favourites according to their rating, delete broken links, view the navigation history, resize the browser window, and print details about a favourite.

The group started the project by doing a Graphical User Interface rather than working with the subs and functions of individual classes. The lecturer’s demo project was a good guideline, as it gave much needed pointers on how the various classes were supposed to integrate. Prior to the lecturer’s demo, we also found we had done a bit of double work as we divided up the work to give each member a recognizable part of the project, and assigned various classes to individuals without giving the overlapping aspects proper thought. 

The group could also have profited from doing an initial reading on the aspects of Quality Assurance e.g. Layout, and Control, to avoid having to go over the coding again trying to make the necessary corrections in order to adhere to the required standards - e.g. several loops did more than one function, and the normal case often followed the ‘Else’ rather than the ‘If’ in the ‘If Then..Else’structure. 
It must be acknowledged that in terms of assistance in doing the project, the documentation guidelines given by the lecturer proved invaluable, and were the group’s basis for analysis, system specification, design, implementation and testing. The labs at the back of the Software Development CourseWork notes were also a great help in teaching the group members Visual Basic, and giving tips on how coding should be done in the actual project. The lecturer also helped by answering questions sent to him by email. 
Strictly speaking, the group did not follow the waterfall life cycle model moving stage by stage and using each last stage’s output as the next stage’s input, but used more of a code and fix approach, in that as we managed to implement a new aspect of the project, we added this to the requirements and amended the specifications to include the new aspect.

Nonetheless, with the hard work of the strong programmer in the group Giles Roadnight, and the friendly graphical interface done by the other group member Wei Zou, the project managed to include all of the basic requirements laid out in the Specifications given out by the lecturer, as well as adhere to the constraints. In addition, it also included several of the aspects laid out as being desirable but not essential. 

I would therefore conclude that the completed project was as good as could be expected from a group of students new to the Visual Basic program.
Giles Roadnight 01/1617

Contribution to project

My part of the group work for this project was doing most of the programming. I did the main code module that holds the categories collection and has all of the code for displaying, managing, adding and editing the categories and collections. I also did the history class and the histories collection again held in the main module for the project.

I also helped to work on the Design and Analysis of the system. This work was done by the group as a whole.
Critical evaluation 

Generally I think the browser we have created is well designed and well implemented and includes several useful features. There are however a number of limitations, one of these is the detection of a broken link. Presently the browser detects the broken link when phrases similar to "error 404", "Server not found" or "page of found" are found in the title of the page. This works in the majority of cases and on all the sites with which to browser was tested but it will not work in all cases. For example if a web master creates a custom 404 error page with a title other than these phrases listed above the browser will not detect it as a broken link. Also if the user navigates to a page with these phrases in the title these pages will also be detected as a broker link. It is probably unlikely that  many users will visit pages with titles such as these but it is still possible. Consequently these pages will not be added to the history, and if a favourites points to this address, whenever the user navigates to this favourite they will be asked whether they want to delete the favourite. 

The browser does not allow the user to have categories of categories. It may be useful to have for example a DVD category and within this have an action category a drama category and so on. It would be fairly easy to implement the code for this but it would be harder to display this information in an easy-to-understand way to the user. 

Another problem with the browser is that if a user enters a long description for a favourite when this information is displayed in the favourite details pane just below the list of favourites the description will disappear of the bottom of the frame and the user will not be able to scroll down to see it. I think it is unlikely that users will enter very long strings for favourites but again it is possible. Similarly in the edit or add favourites dialogue box if a user wants to enter a long description it is possible for them to type a long  description in but there are no scroll bars on the text box for them to easily scroll through the text they have entered. Instead they must move through the text with the cursor on the keyboard.

One last limitation is that there is no preview of a page that will be printed when a user clicks the print list button. The page is also printed straightaway not letting the user chooses the number of copies, the printer to be used, the layout of the page or any of the other standard options the user is given within Windows when they print. 

Given more time all of these problems could be sorted out but in the grand scheme of things I do not think they are too important and I do not think they will affect many users. I think the most important problems have been dealt with – things like errors if users do not enter the correct information and the program crashing. As far as I am aware we have removed all possibility for the user to crash the program or get any Visual Basic generated error. It is very likely that it is still possible for the user to crash the program but at least we have removed all of the bugs that we knew about. These include things like an error if user has clicked re-name favourite when there is no favourite selected for example.
WEI ZOU 01/2443

Firstly I would like to extend my gratefulness to our lecturer Alistair McMonnies without whom our project can’t come into being. He has opened up a good introduction for us programming starters and been very helpful in assisting our work. All the materials he has provided on K drive are valuable for our project as well. 

Secondly I would like to thank my group member Giles Roadnight and Cheryl Ochola who have paid tremendous effort to the project. After nearly 6 weeks discussion, meeting and numerous improvement made to our project, I feel so glad we are able to satisfy almost all the requirements. 

Contribution to the project:

GUI (Graphical User Interface)

5. Design of graphical buttons

I use ImageList control in the main form to display several main functions. The reason to choose this ImageList control 

· Reduce the number of buttons so that we are easy to operate their properties and methods

· This user interface was designed according to the similar style of IE button toolbar.

· Because of the clear symbol above the ImageList control, users can find the related function from the main form faster.
6. Implementation of PopupMenu method

PopupMenu method is used to display a friendly menu after user clicked the function button on the main form.

There are some obvious advantages to use popup menu instead of several popup forms.
· Reduce the number of total forms and unnecessary related codes.

· Simplify user operations. 

· Condense several functions of buttons and forms to a simple popup menu. The greatest advantage of this point is the clear function list.
The whole project began with this user interface, after the completion of which the project can move on. Because the idea was not clear at first we choose user interface as the starting point.
Several separate functions for the implementation of Internet Transfer control

· Back/Forward

· Home

Use popup menu to implement two useful functions. (Go Home, Change Homepage)

· Refresh

· Stop

· Favorites
Use another popup menu.

· Status Bar
· Resize

I use a simple algorithm to achieve this function. However, at first when it is minimized it has an error. My group member Giles has solved this problem. 
Category Class

I am responsible for writing the code for the category class. 
Testing
Every group member is responsible for testing as a whole. we keep testing the software and make improvement to it as soon as possible whenever we find any bugs. 
Critical Appraisal
In my opinion, this web browser is well designed and a lot of bugs are eliminated. But there are still some limitations.
7. Fully implement PopupMenu method to display all related things

The greatest limitation I think is that we didn’t put all the buttons above the main form to related popup menus using PopupMenu method. For example, at first I try to display the Category and Favorite list in Favorites popup menu. The solution I use is sub popup menu similar to sub menu. 
8. Create multi-window web browser. 

We can implement this useful function as easily as create a form array. New web page will be displayed according to the URL of current browser form when every form in the array is initialized. 

There are some example codes.

Private Sub Mainform_NewBrowser_Click ()


ReDim gBrowsers (gNumBrowsers+1)


Load gBrowsers (gNumBrowsers+1)
9. The problem of broken link web page

We should concern more about web server if we decide to think over this problem. Because the web server will return a response as a web page when the http request is error. (404 error, 500 Internal Server Error, 501 Not Implemented Error)
Another solution is to pick up the title of the web page responded by web server. The status should be broken if the title was ‘Cannot find server.’

The third solution is to count the web page download time. If the time exceeds the standard time (1 minute) then we consider this URL as a broken link.

To be more detailed, add Timer function to count the time intervals between the DownloadBegin and DownloadComplete events. After that, compare with the standard time and pick up different choices.
10. Integrated IE favorites function

It is more useful to integrate the IE favorites function in our program. However it is not required in the project specifications.

The implementation of this function is to use Windows API to invoke the IE favorites form. I have achieved this function in a separate program.
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All favourites deleted within category
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Searches in all categories, gets favorites with that descriptions that contain keywords.
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