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Abstract

Over the past three months, significant progress has been made in
developing a version control system that uses Microsoft .NET Framework
Web Services. This Interim Report looks at the progess made so far, the
problems encountered, their solutions and provides an updated timeline
for the project.
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1 Introduction

Since the Initial Document for this project was completed in October 2006,
significant progress has been made in developing the .NET Web Services based
version control system. Over the last few months, I have conducted research
into other version control systems and experimented with Web Services, C#
applications and a new version of the Microsoft .NET Framework. During these
experiments I have encountered a number of problems that have had to be
overcome and have had to re-evaluate the project milestones and timeline.

This Interim Report outlines the progress achieved so far, the problems faced
and the changes that have been made to the project since the writing of the
Initial Document.

1.1 Outline
e Section 2 - Project Progress looks at the progress made with the
development of the version control system

e Section 3 - Problems Encountered outlines the problems encountered
so far and the steps taken to overcome them

e Section 4 - Changes details the changes to the project specification
outlined in the Initial Document

e Section 5 - Project Timeline shows the changes made to the project
milestones and timeline

e Section 6 - Glossary contains a list of acronyms used throughout the
document alongside their meanings

1 INTRODUCTION 3
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2 Project Progress

In the three months since the Initial Document was produced, significant progress
has been made into the development of the .NET Web Services based Version
Control System. In these three months, I have undertaken research into how
an existing version control system operates - through using it in a real-world
development process - and produced several Web Services examples showing
how they work and how they link with C# applications.

This section details the progess made so far in the development of this project.

2.1 SVN Research

To better understand how existing version control systems work, I have made
use of one example - Subversion (SVN) - during the production of another
project. Over recent months, I have used SVN to aid in the development of
a new website for Swansea University’s Student Newspaper - The Waterfront.
The new website (waterfrontonline.co.uk) has been developed using the server
side scripting language PHP and deployed on a Linux based web server.

The production of this website involved several developers making changes to
code, graphics and the structure of the site simultaneously. This needed to be
easily managed to avoid more than one user overwriting another user’s changes.
As a result, SVN was chosen to act as the version control system. The SVN
server (repository) is located on a server running Linux (Ubuntu) with clients
running on Ubuntu, Microsoft Windows XP and Microsoft Windows Vista.
Communication between the clients and repository is performed using the Se-
cure Shell (SSH) protocol. Screenshots showing SVN in use can be found in the
Appendix A.

The use of SVN in a real-world development environment has enabled me to
review the features that should be provided by my Version Control System. As
a result, a number of changes have been made to the project plan outlined in the
Initial Document. The full details of these changes will be outlined in section 4.

2.2 Web Service Examples

As part of the original project plan, a milestone to experiment with Web Services
was included. The aim of this milestone was to enable me to obtain a greater
understanding of Web Services and how they are implemented in the Microsoft
.NET Framework.

Since the beinning of the project, I have spent a great deal of time developing
example Web Services - each growing in complexity and usefulness. I have also

2 PROJECT PROGRESS 4
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linked a number of these Web Services with front end C# applications. These
applications invoke the Web Services on the remote server. In the following
sections, I have detailed a selection of the Web Services I have created.

2.2.1 Hello World

This very simple Web Service that, when invoked, returns a string containing
the words “Hello World”.

Listing 1: HelloWorld() Web Service XML Response

<?xml version="1.0" encoding="utf—-8"7>

<string xmlns="http://localhost/vcs/Test/HelloWorld”>
Hello World

</string>

2.2.2 String Checker

This Web Service takes a string of characters and checks to see if it matches
a string that is hard-coded into the service. If they match, the Web Service
returns a boolean value of “true”, otherwise it returns “false”.

2.2.3 Number Evaluator

This Web Service takes two numbers and compares them. The service then re-
turns the bigger of the two numbers to the client. If both numbers are identical,
the service returns the number.

This Web Service example was implemented using a C# application as the front
end. Screen shots showing this example can be found in Appendix B.

2.2.4 .NET Framework 3.0

Since the Initial Document was produced, Microsoft has released version 3.0 of
its NET Framework. This update includes several new tools for communicating
with Web Services as well as many other additions. To explore these new tools,
I produced a number of examples that make use of these updates. The changes
in the .NET Framework 3.0 will be discussed later.

2 PROJECT PROGRESS 5
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3 Problems Faced

During the development process so far, I have faced a number of problems that
have had to be overcome. In the following sections, I have outlined some of
these problems and how I intend to resolve them.

3.1 Sending Files

One of the many problems faced so far has been how to send multiple files
between the server and client applications. Traditionally, the way to approach
this problem would be to send each file individually, however, there are a number
of disadvantages to the use of this method.

e Bandwidth - all the files being sent across a network (possibly the Inter-
net) while uncompressed could lead to a large bandwidth bill.

e Time - the time taken to send each uncompressed file could potentially
be quite long. Additionally, the time taken for the Web Service to invoke
its methods for each file could be quite large.

In Microsoft’s latest version of the .NET Framework - Version 3.0 - they have re-
leased a new library called “Packaging” (System.io.packaging). This new library
enables files to be “packaged” into a compressed ZIP archive while preserving
their directory structure.

This new library could help reduce both the bandwidth used and the time
taken to send the files between the client and server. Not only can the files
be compressed, but multiple files can be sent at the same time by including
multiple files in each ZIP archive.

3.2 Merging Files

Another problem faced is that of how to merge files should a clash occur. A
clash might occur if, for example, a file has been edited by two different people
at the same time. Other systems such as SVN warn the second user that a
potential problem exists and allows them to download an updated copy of the
from the repository.

An alternative method is to attempt to merge the files automatically. However
this method could cause futher issues if, for example, a change by person B
affects the change made by person A.

3 PROBLEMS FACED 6
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In the case of this Version Control System, I will be making use of the first
method that is employed by SVN. This means that the job of resolving clashes
has been passed to the system user.

3 PROBLEMS FACED 7



(CS334 INTERIM REPORT DAFYDD VAUGHAN - 327039

4 Changes Since Initial Document

Since the Initial Document was produced in October 2006, a number of changes
have been made to the way the Version Control System will work. In the
following sections, I will outline some of these changes. Additionally, in section
4.4, T will summarise the system’s features.

4.1 .NET Framework 3.0

As mentioned in section 3.1, Microsoft has released a new version of its .NET
Framework. This new version - 3.0 - adds many new tools to this programming
framework. These additions include the Windows Communication Foundation,
Windows Presentation Foundation, Windows Workflow Foundation and Win-
dows CardSpace. The Windows Communication Foundation provides extra
features for enabling communication between applications through the use of
Web Services.

Of most importance is the new “packaging” library (System.io.packaging) in-
cluded in the Windows Communcation Framework. This new library will be
used to send files between the server and the client as described in section 3.1.

The server application will package the latest version of the file repository into
a compressed ZIP archive when a user “checks out” a copy and the client appli-
cation will package files to be “committed” back to the server. The use of this
library will reduce both the bandwidth used to transmit the files between the
server and the client as well as minimise the time taken for the transmission to
take place.

4.2 SQL Server

A further change in the way the server application will operate is the use of
SQL Server. This database server will be used to hold all previous versions of
the project repository - making use of ‘blob’ fields to store the files.

SQL Server has been chosen as it is the recommended database system for use
with .NET applications; however other systems such as mySQL could also be
used to make the system available on multiple platforms.

The use of a database system such as SQL Server will also enable some of the
optional features mentioned in the Initial Document - such as logging - to be
implemented at a later date.

4 CHANGES SINCE INITIAL DOCUMENT 8
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4.3 Client Responsibility

An essential feature described in the Initial Document is for the server applica-
tion to “merge” the changes to files if a clash has occurred. As mentioned in
section 3.2, there are a number of methods that can be used to do this. At the
time of writing the Initial Document, it was thought that the server application
would be made responsible for this, however after conducting research into how
other version control systems (like SVN) operate, it has been decided to transfer
this responsibility to the user of the system. Details of this issue were covered
in section 3.2.

4.4 System Features

This section outlines the updated features I will be aiming to implement into
the version control system. The features list is split into 2 categories:

e Essential Features - functionality that must be included for the project
to be considered a success

e Extra Feautres - functionality I would like to have completed but are
not essential

4.4.1 Essential Features

The features included within this section are categorised “essential” and need
to be completed for the project to be considered a success.

1. A Web Service “server” that:

e allows a client to see files contained within the project

e allows a client to “check out” (download) files to the local machine
e updates revision number on commit (upload)

e checks version number of clients copy against server copy on commit

e informs the client application if a clash occurs
2. A Web Service “client” that:

e downloads a copy of a file to the local machine
e allows the user to “commit” their copy to the server

e allows the user to download an updated version of a file should a
clash occur

4 CHANGES SINCE INITIAL DOCUMENT 9
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4.4.2 Extra Features

The features included within this section are features that I would like to be
completed by the end of the project, however they are not considered essential.

1. A server that maintains previous versions of a project and enables the
project to be rolled back

2. A server that maintains a log of all changes for auditing purposes
A server that allows files to be “locked” from edit when necessary
A server with a web interface for easy management

A server and client with in built authentication

A

A Java based client for communicating with the server to test out the new
Web Service features of the latest version of the Java platform

4 CHANGES SINCE INITIAL DOCUMENT 10
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5 Project Timeline

Since writing the Initial Document, a number of changes to the project timeline
have occurred. These have been caused by undertaking further research into
other version control systems such as SVN as described in section 2.1 and the
release of the new version of the .NET Framework. The following sections
outline the changed milestones and project timeline.

5.1 Milestones

The milestones below mark the important progress points in the development
of the version control system:

e Initial Document Completion (20th October 2006) - at this point
a full feature list will have been created and the designing of the final
software will be able to commence

e SVN Research Completion (15th December 2006) - at this point, I
will have achieved a greater understanding of how another version control
system - SVN - works and the features available

e Web Service Experiment Completion (30th January 2007) - at
this point, I will have achieved a greater understanding of Web Services
and how they will be used to create the final client and server applications

e Prototype Build Completion (28th February 2007) - at this point,
a prototype of the server application will have been created

e Essential Functionality Completion (30th March 2007) - at this
point, a beta version of the server and client will have been created, en-
abling testing to commence and the development of additional features

¢ Release Candidate 1 (15th Apr 2006) - at this point, the development
and testing will have been completed

e Project Completion (4th May 2006) - at this point, the project will
be complete

5 PROJECT TIMELINE 11
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5.2 Timeline

Date

Details

29th August 2006

1st September 2006
20th October 2006
23rd October 2006
20th November 2006

15th December 2006
30th January 2007
31st January 2006

8th February 2007
28th February 2007
30th March 2007
30th March 2007
15th April 2007
4th May 2007

Background research of Web Services, version control
systems and the .NET Framework begins

SVN research begins

Initial document complete

Web Service experiments begin

Project presentation at the Undergraduate Computer
Science Colloquium at Gregynog

SVN research complete

Web Service experiments complete

Timeline review and development of key features
begins

Interim report complete

Prototype of server application complete

Essential features completed

Testing and extra feature development begins
Feature complete release candidate available

Project completion

5 PROJECT TIMELINE 12
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Glossary

NET Microsoft .NET Framework - Microsoft’s new

PHP

SSH

SVN

technology to enable greater communication be-
tween programs, 3-6, 8, 11

PHP - A server side web page dymanic scripting
lanaguage commonly used on Linux servers, 4

Secure Shell - the communications protocol used
by SVN to send messages between the client and
server applications, 4

Subversion - a new open source version manage-
ment system built to replace CVS, 4, 6, 11

(GLOSSARY
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A Appendix: SVN Screenshots

This appendix contains screenshots of the Subversion (SVN) version control
system in operation on a Microsoft Windows XP client.

Repositary

URL of repositary:

Checkout directary:
| Ciwrootivhostsiwaterfrontonline, co.uk | E]

[ onky check out the top Folder
[ omit exkernals

Revision
@ HEAD revision

O Revision Show log

[ OF ] [ Cancel ][ Help I

Figure 1: SVN “checkout” form

Fie Edt View Favortes Took Help [

Qs = (0 (T sewen [ Foders [T
Wlsvn v B

about s ’ adrin

articles

File and Folder Tasks A s

29 vake anew folder

& Publish this folder to the
ek,

archive | blogs

{d Share this folder.

cgi-bin contact error

Other Places

o
>

(5 waterfrantonline.co.uk

() My Dacuments feeds Flles s
[0 Shared Documents Arrange Icons By »
Refresh

i My Computer

3 My Network Places Teslies:

members Customizs This Folder...

Details services template

Undo Move ez

svn
File: Folder

5%%%%%
R AR AR 4R AR AR 4

Hiorics indexhtml

Date Modified: 20 January i ;TK';L File: M

2007, 14:00 W lortaisesin ¥
Mew »
Properties

Updates the working copy to the current revision

Figure 2: SVN integrated into the Windows shell
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Enter Log Message - C:\wwwrootivhostsiwaterfrontonline. co. uks¥nitemplate

Commit to:

Message:

svn+sshi fidaibach@Laptopihome/svnimetis ftemplate

[ Recent messages ]

Windows Live Search Box:
pdare to search themes

Changes made (double-click on File For diff):

File Extension  Text status | Property status Lack
Iﬁ search.php php modified

themesdef sult/css layout-content. css .55 madified
_jthemes)’default;‘tss)’laynut.css .55 modified

[Ckeep locks

Show unwersioned files 3 files selected, 3 files total

Select | deselect all

[s]8 ] l Cancel ]l

Help ]

Figure 3: SVN commit form to enable user to specify a reason for update

template - TortoiseSYN it... Finished!

Action Path Mirme bype
Modified wirootvhostsiwaterfrontonline, co,ukisvnitemplatelsearch, php

Modified warootivhostshwaterfrontonling, co, ukisvnitermplatel themes' default css\ lavout -content . css

Modified wnarootivhastshwaterfrontonline. co. ukisvnitermplatel themesi defaultcssilayout. css

Sending content  wwwrootivhaostsiwaterfrontonline. co.uksvnitemplateithemesdefaultcssayvaut.css

Sending content  wwwrooklvhostsiwaterfrontonline. co.uklsvnitemplatelsearch. php

Sending content  wwwrookivhostsiwaterfrontonline, co.ukisynitemplateithemestdefaultl csstlayout-content . css

Completed Al revision: 299

< £
Modified:3

Cancel

Figure 4: SVN commit progess box

A APPENDIX: SVN SCREENSHOTS

15



(CS334 INTERIM REPORT DAFYDD VAUGHAN - 327039

“ Log Messapes - C:wwwiootwhostsiwaterfrontonline.co. ukisvin

247
246

Fram: |22f01f2007 v | To: ‘09;02;2007 v | (£ ¢ s [x]
Revision | Actions Author | Date Message ]
55 al akyan 22:43:47, 28 January 2007 Issue Admin Section - Add Framework For issue support.
254 &l alkyan 22:01:10, 28 January 2007 Category Admin - Add support issues,
253 i akyan Z0:26:46, 26 January 2007 Removes unnecessary temp file
252 g akyan 19:58:48, 26 January 2007 Casts Section - Latest Post author error fix (Ref #17)
25 ql akyan 19:57:08, 28 January 2007  Casts Section - Latest Past authar error fix (Ref #17)
250 &l daibach 19:55:19, 28 January 2007 AbouAbout - Get Invaolved Content update
249 akyan 19:50:39, 26 January 2007 Casts Seckion - Latest Post author error fix (Ref #17)
248 gl daibach  19:47:07, 26 January 2007 About - Get Involved Content update =
o

daibach  19:45:12, 25 Jaruary 2007 wvarious content updates
25133, 28 January 2007

aleyan Authors Section - Fix author Feed to remove yet to be published 2

b — L
o 119:31, 28 January 2007 Issues Section - Fix Broken Link in Breadcrumb Compare with working copy
243 @l akyan 15:07:51, 28 January 2007 Cast Admin Section - Adds authaors SQL. Show differences as unified diff
24z &l alyan 18:06:15, 28 January 2007 Cast Admin Section - Adds authors SOL. |
e = Sy e e ey P e R o R | Brawse repositary
<l A | Create kag from revision
Issuss Section - Fix Broken Link in Breadcruub Undate item to revision
Revert to this revision
Checkaut...
| Edit author
Actian Path Copy fram path | Revision Edit log message
Modified  templatesystemimodulesfauthors . php i
Modified  ftemplatefsystemimodules/issues.php Copy to clipboard
Search log messages. ..

[E]Hide unrelated changed paths Statistics

[ showart ][ mexton | [stoponcopyrename

Figure 5: SVN version manager
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B Appendix: C# Application Screenshots

This appendix contains screenshots of the Number Evaluator Web Service C#
application front end.

Humber Evaluator E@

First Nurnber: | |

Second Murmber: | |

Evaluate:

Result:

Figure 6: C# Application - Clear Form

Number, Evaluaton |Z| |E| E|

First Nurnber: | 457 |

Second Murmber: |21 A4 |

Evaluate:

Result: 2154

Figure 7: C# Application - First Number Smaller - Result

B APPENDIX: C# APPLICATION SCREENSHOTS 17



(CS334 INTERIM REPORT DAFYDD VAUGHAN - 327039

Number Evaluator |;| |§| fg|

First Mumber: | TIRARRS |

Second Number; |215 |

E valuate: . Evaluate |

Reszult 2354564

Figure 8: C# Application - First Number Bigger - Result

Number Evaluator |;| |§| fg|

First Mumber: | 548 |

Second Number; |548 |

E valuate: . Evaluate |

Reszult 543

Figure 9: C# Application - Both Numbers Equal - Result
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