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Introduction

Clockwork Web Framework is an open source .NET 3.5 solution designed to make it easy and quick to build
enterprise web applications. It is free and licensed under Apache 2, which means you can use it in open
source and proprietary software without limits.

Clockwork uses software best practices and many of the best open source components on the market to
help you build web applications, including NCommon, NHibernate, Log4Net, Fluent NHibernate,
AutoMapper, Castle Windsor, JSON.Net, and many more.

It takes advantage of .NET 3.5 features such as LINQ, Generics. Patterns include Common Service Locator,
Repositories, and Specifications.

It gives you a head start with:

e Logging

e Database-agnostic data access

e Repositories and specifications

e Domain entities

e Authentication and Authorization

e Server controls

e Search engine optimization techniques

e Integration with popular web services such as those provided by UserVoice, LinkedIn, Google and
Yahoo!

e Dependency Injection / Inversion of Control

e Multilingualism and globalization

You can always find the latest information on our project website at www.clockworkwf.com.

Software Requirements ‘

o This framework requires .NET Framework 3.5 or greater and can be run from any version of Visual

Studio 2008 or 2010.
e In order to run the Tests, you will need to have NUnit 2.5 or later. If you wish, you may remove the
test projects from the solution in order to avoid this requirement.

Getting Started — The Really Quick Way

Step 1: Download the latest release and Getting Started Guide from
http://www.clockworkwf.com/downloadit.aspx

Step 2: Extract the files from the Release zip to your desktop and open the project in Visual Studio.
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Step 3: Modify the Sample Website project’s web.config file. Modify the following element and replace
rootApplicationPath with the path to your sample website:

<clockwork.applicationsettings

applicationld="239D95F7-AB08-4e2b-A5D6-DA42D60B6110"

defaultCultureName="en-CA"

supportedCultureNames="en-CA,fr-CA"

rootApplicationPath="C\\ Hub\\ Software Development\ Framework\ Framework\Version
3.0.0.0\ ClockworkWebFramewo SampleWebsité

applicationConfigFolder="Admin\\Config"
clockworkVersion="3.0.4"/>

Step 3: Hit Debug or F5 and the website will run in the browser.

Step 4: Your database is empty, so let’s populate it: once default.aspx has loaded, navigate to the
ManageDatabase.aspx page in your browser. You can fill in the “Number of WebPages to create:” field and
click “Add Sample Web Pages” and the application will add that number of pages in both English and
French.

Downloading Clockwork Web Framework

IBinaries / Releases ‘

We always upload the latest files after a release build. You can access them here:
http://box.net/files#/files/0/f/31482828/Griffon Solutions - Public.

Currently the release files are stored in a zip file on a public Box.net folder, called Griffon Solutions - Public.
You should download the following files:

1)  Getting Started With Clockwork Web Framework.pdf: This is the latest version of this document.
2) Clockwork [Version #] Release.zip: A zip file containing the latest release build code.

For your convenience, we also keep the compiled binaries for all of our libraries in the source code’s
“SolutionItems | Build” folder. Each project DLL is strongly-named and available in both debug and release
modes.

I Source Code ‘

You can access the source code using a Subversion Source Control client, or by browsing the source on the
web.

I Subversion ‘
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Subversion is a popular Open Source source control management (SCM) system. You can find instructions
to download and install Subversion at the project site: http://subversion.tigris.org/getting.html . To make it

easy to use Subversion you will also need Subversion management software for your Windows File System,
and a plugin for Visual Studio.

We recommend TortoiseSVN for your file system.

We also recommend using a Subversion plugin for Visual Studio, such as AnhkSvn or Visual SVN.

We use a hosted Subversion service on Beanstalk. Our repository can be found at
https://griffonsolutions.beanstalkapp.com/clockworkwf. You will need a Clockwork Professional

Subscription to login; non-subscribers can still view the repository at
https://griffonsolutions.svn.beanstalkapp.com/clockworkwf.

The repository contains a variety of useful features, including an activity overview, source code for all
releases and the latest code in the trunk (the working area of the repository), RSS feeds for notification,
automatic Twitter notifications, and many others.

® Clockwork Web Fr [PRSSSE  onn  Reimeser  Prrmissions

Activity Overview

m Reposnory info frev. 365}

Hopoaiory UK

G6  Created UsedVoice profect

q Adzed UserVoce¥idget Sattings e fgefoosoktons swn Beanstakapp comich
Atnd FestackWidga Contral

Opem tepoutary USL

Added refsrence 10 FeadtackWidgetControl 10 defsult 3sgx page

Rupositnry Tuasn

(m Hick Keten B0

-
Q) Maags tren

See 6 more chanpes

U added project references 10 SampleYebsee
Browsing Source Files - Clockwork Professional Subscribers

Users with a Clockwork Professional Subscription account (See Commercial Support, below) can browse files
and view all repository activity via a rich web interface. The interface displays activity by date and author,
links to change-set files, and commit comments.

The source code can be browsed online at https://griffonsolutions.beanstalkapp.com/clockworkwf/browse
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The various releases can be browsed online at:
https://griffonsolutions.beanstalkapp.com/clockworkwf/browse/ClockworkWebFramework/branches/[rele
ase name]

You can view the trunk (latest files) online at:

https://griffonsolutions.beanstalkapp.com/clockworkwf/browse/ClockworkWebFramework/trunk

m Clockwork Web Fi Activity Releases  Permissions Setup

« Switch to HEAD +« Previous revision Hext revision —

= Clockwork\WebFramework trunk

trunk
el App"cationLogic 352 Changed build number to 3.0.1
1 Clockwork.CastleWindsor 352 Changed build number to 3.0.1
&1 Clockwork.UserVoice 366
Added reference to FeedbackWidgetControl to default aspx page
& Common.Tests 352 Changed build number to 3.0.1
= Common 352 Changed build number te 3.0.1
= NHibernate 352 Changed buid number to 3.0.1
] Presentation 364 commented out logger reference

IBrowsing Source Files - Anonymous Users

Users without a Clockwork Professional Subscription account may view the repository files online via the
following URL:

https://griffonsolutions.svn.beanstalkapp.com/clockworkwf

® G
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clockworkwf - Revision 375: /ClockworkWebFramework

. —_—
» branches/

s fags/
e trunl/

Powered by Subversion version 1.6.4 (»38063).

This interface, while not as feature-rich as the Professional Account, still allows you to view the repository
structure online, including the source code of all files.
Checking Out Source Files

All users can download the latest source code files by checking them out (anonymously) from our hosted
subversion site on Beanstalk.

To check out the latest code in the trunk, as well as all branches and tags, use the following subversion
command from a command line:

Svn checkout "https://griffonsolutions.svn.beanstalkapp.com/clockworkwf/ClockworkWebFramework/"
path "[Your file path]"

To check out a particular release, use the following subversion command from a command line:

Svn checkout

"https://griffonsolutions.svn.beanstalkapp.com/clockworkwf/ClockworkWebFramework/branches/[release
name]" path "[Your file path]"

To check out the latest working code from the trunk, use the following subversion command from a
command line:

Svn checkout
"https://griffonsolutions.svn.beanstalkapp.com/clockworkwf/ClockworkWebFramework/trunk/" path
"[Your file path]"

Tracking Source Code Changes

Every time a commit is made to the repository, Beanstalk will send a Twitter notification. If you have a
Twitter account, you can follow Clockwork Web Framework at http://twitter.com/clockworkwf.
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As well, the Activity page for the Clockwork Web Framework repository contains an atom feed of all the
activity. You can subscribe to it in your favourite feed reader from the following address:
https://griffonsolutions.beanstalkapp.com/clockworkwf/activity/atom/a8159b8oce8c6cofad41b82d232b31192
87ccbar

Running the Sample Website ‘

IInstalling the Sample Website ‘

Included in the code is a sample website you can use as an example of how to build Clockwork applications.
This section explains how to run this sample code on your computer.

Step 1: Checkout the source code from an official release or from the trunk, as explained above.

Step 2: You will now have to build the solution. Begin by running the ClockworkWebFramework.sln file

which is in the root of the trunk or release folder. You can run in Debug mode or in Release, however we
recommend Debug for the moment as it will give you a chance to step through the code and learn more

about how Clockwork works.

Step 3: Set the SampleWebsite project as the Startup Project, and Default.aspx as the Start Page.

IRunning the Sample Website

Step 4: Modify the Sample Website project’s web.config file. Modify the following element and replace
rootApplicationPath with the path to your sample website:

<clockwork.applicationsettings

applicationld="239D95F7-AB08-4e2h-A5D6-DA42D60B6110"

defaultCultureName="en-CA"

supportedCultureNames="en-CA,fr-CA"

rootApplicationPath="C\\ Hub\\ Software Development\ Framework\ Framework\ Version
3.0.0.0\ ClockworkWebFramewok SampleWebsité

applicationConfigFolder="Admin\\Config"
clockworkVersion="3.0.4"/>

Step 5: Hit Debug or F5 and the website will run in the browser.
Run the solution from Visual Studio, with debugging.

Step 6: Your database is empty, so let’s populate it: once default.aspx has loaded, navigate to the
ManageDatabase.aspx page in your browser. You can fill in the “Number of WebPages to create:” field and
click “Add Sample Web Pages” and the application will add that number of pages in both English and
French.

@00
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Notice that in the code behind of this page, we are using the NHibernateReadableWritable repository to
make changes to the database, without having to write much code at all.

Step 7: Run the default.aspx page again, and step through the code using the debugger to view the various
variables. The code behind of this page gives you examples of using repositories, as well as best practices
that we recommend following during development.

Logging

Clockwork applications will automatically log various method calls, including database interactions, to one
or more logging destinations. These are specified in the Sample Website’s Admin/Config folder, in the
Logging.config file. You can modify the settings in this file to log to a database or event viewer, or anywhere
you like. You can find more information on common log4net log configurations here:

http://www .beefycode.com/post/Log4Net-Tutorial-pt-3-Appenders.aspx

Database Access

To make it really easy to get started, we've bundled a SQL Server 2005 Express database with the Sample
Website. Just run the solution and you're good to go!

We've also provided scripts to let you build a Clockwork database in SQL Server Standard or Enterprise.
You must connect to your database using a Windows or SQL account that has DataWriter and DataReader
permissions to your Clockwork Content DB. These settings can be specified in the Connection String in the
Web.config file.

Visual Studio Templates

We will include Visual Studio templates to help you get started with Clockwork. You can find these
templates in the “SolutionItems | Development Tools | Visual Studio” folder in the source code. To use
them, simply copy them into your Visual Studio templates folder, which is usually located at “My
Documents\Visual Studio 2008\ Templates\”.

The solution contains the following templates:

¢ ClockworkPublicWebsite.zip: This project template creates a public-facing website, and includes
a robots.txt file, global resources folder, sample master page and default.aspx page. Notice that to
use this you have to modify the web.config file to pass in the appropriate application settings.

We use UserVoice to help users create and manage feature requests. In order for us to spend as much time
writing code as possible, all requests must be made via UserVoice — we will not track requests made by
direct emailing us or through some other mechanism.

Pagen
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I Feedback Forums

There are currently two UserVoice forums - one for Framework suggestions (how you would like us to
improve the framework) and another for Support ideas (how you would like us to improve our framework
support).

UserVoice is very simple - just navigate to http://clockworkwf.uservoice.com/pages/22805-framework-

feature-ideas/filter/recent?days=14 in your browser and you will see the following dashboard.

Framework Feature Ideas Feedback Forum Nick Kellett Bl settings |Eﬂg|i5h 'l | Log out

Welcome to our official feedback forum. Do you have an idea or suggestion to improve the
Clockwork Web Framework? Do you recognize a good idea when you see one? We want to 1 0
hear from you! votes left!

| suggest you ...
I -enter your idea (new feature, fix bug, etc)- Search |

22 Admin console

top hot new@) accepted completedideas 1 deciined 5 Framework Feature Ideas activity
feed
Add a UserV/oice Feedback Widget
votes Add a server control to display UserVoice Feedback on web pages. Properties allow you to
setthe uservoice feedback widget settings. Forums
by Nick Kellett | 20 comments | CJ 0 internal comments Framework Feature ldeas (11)

Support Ideas (5)

status: CETD)

Feedback widget with mandatory properties has been added to framework. Mext build will
allow optional properties to be set

| Nick Kellett

admin

Edit Move Update Status /Response Delete created 09.14.2009 closed 09.15.2009

A
powered by USENvoiceq;

I Making and Voting On Suggestions

Each user gets a renewable pool of 10 “votes”. You can suggest a new feature request and spend voting
points on this request, indicating its relative importance to you. As you type in your idea, UserVoice will
automatically search through the existing ideas and display similar ones. It is better for you to vote on an
existing idea that is similar, rather than create a new one, as the more votes a feature has, the more likely
(and faster) we will be to implement it. Of course, if none exists, you should start a new one. You can also
add comments to any idea to help clarify your suggestion.

Your voting points will be returned to you when an idea you voted on is accepted or deleted, or whenever
you decide to remove points you have previously assigned. In this way you have a pool of free points that
you can use to help influence the development of Clockwork features!

ITraCking Suggestions
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You can receive an email digest of UserVoice suggestions if you create a UserVoice account. You can also
track UserVoice suggestion activity by subscribing to the Atom feed at
http://clockworkwf.uservoice.com/pages/22805-framework-feature-ideas/activity.atom

Incidentally, Clockwork now includes a UserVoice project that allows you to add a customizable Feedback
widget on any web page!

Bug Tracking and Support ‘

ISubmitting a Patch ‘

If you make bug fixes or feature enhancements to Clockwork Web Framework, you should submit them to
us for inclusion in the framework. Over time, this will help the framework improve and become more useful
to everyone, including you. It also means you don’t have to go to the trouble or expense of maintaining your
own version of the framework!

A patch is simply a Subversion file that tells us what lines of code you changed, and in which source files. It
can be created in a variety of ways. For instructions on how to create a patch using TortoiseSVN, and what
that patch should contain, please view the following link: Creating and sending a patch for Castle Project,
http://www.castleproject.org/community/patch.html. Email the patch to support@griffonsolutions.com.

ITeamCity Continuous Integration Testing

TeamCity graciously hosts our Clockwork trunk online at
http://teamcity.codebetter.com/project.html?projectld=projectso. Whenever a commit is made to

Beanstalk’s trunk, TeamCity automatically runs a build and provides a report on its success or failure.

Each build identifies the change(s), the commit number, shows the unit tests, and the build status.

Clockwark Web Frame

vk ¥ Clockwork Web Framework trunk L Eit Confguranin Setengs

Overview  MSary Crnangelog Stabehes ConyatRie dgents [3)  Fesdng Chenges [0)  Semings

Currint  ho pendng asges
states  Busang 1 bl
7 Dot Frojec "OeoworkAbFramenaisnseamd toh scpropd”
TR wroat e WOk ,b”‘ v L 3EAMOTy. pCh o) N In asckbediett £1) _ Steo
Rakd_TesnCry_generptes] DIadSMbIS40b0Y 1020220 MITSIF targetys)]
Racunt T Intude cancaied buids
hintary
Artfacts Changes Daration
ol bewtr y) : -
10030 ¥ Sxoes v . ¥ Sep 8% 1Y E gy Mo £
fLODIND v Zoccem ~arys 32 Sem 20 ) il gl Haw n

Permabnks  You can bookmeed these brks for guicker novgation

¥ Last sccensfidl ekt et pemred Bl W Last Tnnbed bneldt
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Each build also provides “artifacts” for download. These build artifacts are a set of files available as a zip for
convenient download, and include:

e All framework project DLLs in Debug and Release mode;
e The SampleWebsite project; and
e The licenses for the framework and each of its components.

Please remember that the artifacts on TeamCity are not official releases, but rather the very latest cut of the
code. Official releases can be found at our Beanstalk site under the releases folder, or at our Box.Net folder.

You can download a plugin for Visual Studio or your Windows Tray to receive notifications of builds, or
subscribe to the feed at http://teamcity.codebetter.com/feed.html?buildTypeld=bt8g&itemsType=builds

ISoftware Development Kit

Each build of the framework automatically generates a Software Development Kit, or SDK. To view the
SDK, there is a chm Help file located in \Solutionltems\Documentation\SDK in your copy of the framework
source code. There is also a set of web pages in the same folder which you can view by starting with
index.html. These files are generated automatically by Sandcastle, based on the XML code comments.

Volunteering

You can help out in all sorts of ways. For more information on what is needed and how you can contribute,
please check out our Volunteering page on the project website at www.clockworkwf.com/volunteers.aspx.

Clockwork Web Framework Master Feed ‘

As mentioned, you can subscribe to a number of individual feeds to follow Clockwork activity. To make

things even easier, we have collected all the various web feeds and notifications together into a public
Yahoo! Pipes feed, at http://pipes.yahoo.com/pipes/pipe.info? id=ccazegf7bgbaeb65b8cfb88627649d6q.

» Page 14 ? 3 2000-11-04


http://teamcity.codebetter.com/update/vsAddinInstallerv4.msi
http://teamcity.codebetter.com/update/TrayNotifierInstaller.msi
http://teamcity.codebetter.com/feed.html?buildTypeId=bt89&itemsType=builds
http://www.codeplex.com/Sandcastle
http://www.clockworkwf.com/volunteers.aspx
http://pipes.yahoo.com/pipes/pipe.info?_id=cca2e9f7b9baeb65b8cfb88627649d69

» Getting Started with Clockwork Web Framework

This Pipe includes notifications from Twitter, UserVoice feedback, and Beanstalk Subversion repository
commits. You can use this feed in a feed reader, or share it on social sites such as Digg or Facebook.

Clockwork Web Framework Master Feed

Master feed for all Clockwork Web Framework for NET activity, including Twitter posts, UserVoice feedback,
and Subversion commits.

Fipe Web Address: hitpipipes.yahoo.com/pipes/pipe.info?_id=ccaZe8f7b9baebf5bacfbB8627649dE9 (edil)
Edit Source Delete Re-publish Unpublish = Clone

Use this Pipe
@ Get as a Badge My vwool]| @ Googie | EJGetas RSS E)Getas JSON More optionsy

m 31 items

clockworkwf: Clockwork Web Framework Master Feed: http://bit.ly/UHoGE
clockworkwf: Clockwork Web Framework Master Feed: http:/bit.ly/UHoGE

clockworkwf: Setting up Yahoo! Pipes to create a master list news feed for all Clockwork
activity
clockworkwf: Setting up Yahoo! Pipes to create a master list news feed for all Clockwork activity

new Solutionltems folder

Maodified project properties and dlls to point to new Solutionltems folder Nick Kellett (NickKellett) at
04:52 PM, 10/09/2009

E [Clockwork Web Framework] r477: Modified project properties and dils to point to

[Clockwork Web Framework] r476: Renamed folder Selutionltems
Renamed folder Solutionltems Mick Kellett (NickKellett) at 03:36 PM, 10/09/2009

Commercial Support and Clockwork Professional Subscriptions

Thanks to its business-friendly Apache license, Clockwork Web Framework is completely free and open
source, now and forever! At Griffon Solutions, we are committed to providing great documentation and
samples to help developers and organizations take full advantage of the framework.

In addition, as part of the Clockwork Professional Subscription, we provide some unique value-add services
to our clients. For a small monthly fee, Clockwork Professional Account holders receive the following
benefits:

e A dedicated user account to view the Clockwork repository online, including changes by date, links
to all the changed files in a particular change-set, as well as additional commit information such as
author and comments

o Eligibility for professional support when you build applications using Clockwork Web Framework

e  Access to premium content such as targeted webinars and tutorials

e Powerful tools, utilities and scripts to help manage your Clockwork applications
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e Software bundles with related partner products that help you create powerful logging, reporting,
and development features

e Advanced notice and technical previews of new features

e Through strategic partnerships, we also provide commercial support for the open source
components used by Clockwork Web Framework, including (but not limited to) NHibernate,
log4Net, and Castle.

¢ And many more!

Please contact sales@griffonsolutions.com for more information.

Clockwork is licensed under Apache 2. This license is considered “business friendly” because it allows the
code to be used, modified, and redistributed in both commercial and non-commercial projects, with very

few restrictions.

In layman’s terms this license gives you some patent protection and copyright permissions for you to use,
incorporate, modify, and redistribute the source code or binaries, provided you abide by the following key
requirements (if you redistribute the code):

1. You must pass on the terms of this license to your recipients;
2. You must indicate which files you have modified (if any);
3. You must redistribute all attached license or notice files.

Please refer to the full legal definition which can be found here: http://www.apache.org/licenses/LICENSE-

2.0.html

In addition to its own license, Clockwork references or incorporates the following components:

Component Version | License Notes
AutoMapper Apache 2
Castle Windsor 2.0 Apache 2
Fluent BSD
NHibernate
NCommon
Iesi.Collections Public
Domain
NHibernate 2.1.0 GA GNU Lesser http://en.wikipedia.org/wiki/GNU_Lesser_General_Publi
General c_License
Public
License
(LGPL) 2a
LoggqNet 1.2.10 Apache 2
Common Service | 1.0 Microsoft
Locator Public
License (Ms-

® G
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PL)
RhinoTools BSD
NUnit 2.5 BSD-style
(modified zlib
license)
JSON.Net MIT
jQuery MIT
Mapstraction MIT

Licenses for all of these are available in the “Solutionltems | Licenses” folder of the Clockwork source code,
and will be included in all Clockwork distributions.

If you have any questions or concerns about Clockwork’s license or any of its components, please contact
info@griffonsolutions.com.

Further Reading

Here are some online articles about the Open Source components and software practices Clockwork uses.
As these are external links we are not responsible for their content.

IInversion of Control / Dependency Injection and Castle Windsor ‘

Inversion of Control software practices:
http://dotnetslackers.com/articles/designpatterns/InversionOfControlAndDependencylnjectionWithCastle
WindsorContainerParti.aspx

Inversion of Control and Dependency Injection: http://msdn.microsoft.com/en-us/library/aagz3811.aspx

Inversion of Control Containers and the Dependency Injector Pattern:
http://www.martinfowler.com/articles/injection.html

Design for Testability with Castle Windsor: http://blog.vuscode.com/malovicn/archive/2008/02/20/design-

for-testability-castle-windsor-part-5.aspx

Castle Windsor - One Small Step Towards Better Software:
http://devlicio.us/blogs/casey/archive/2008/05/02/castle-windsor-one-small-step-towards-better-

software.aspx

Castle Windsor Auto-wiring Services: http://sradack.blogspot.com/2007/05/exploring-castle-

windsormicrokernel.html

I loggNet
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Apache log4Net Project - Manual Configuration:
http://logging.apache.org/loggnet/release/manual/configuration.html

BeefyCode - log4Net Appenders: http://www.beefycode.com/post/LogqNet-Tutorial-pt-3-Appenders.aspx

Configuring log4Net with Castle Windsor Facility:
http://www.castleproject.org/container/facilities/virc3/logging/index.html

I NCommon

NCommon Google Code Project site: http://code.google.com/p/ncommon/

Using NCommon: http://blogger.forgottenskies.com/?p=388

NCommon posts on Ritesh Rao’s blog: http://www.codeinsanity.com/search/label/NCommon

I NHibernate

First NHibernate Application: http://blogs.hibernatingrhinos.com/nhibernate/archive/2008/04/01/your-

first-nhibernate-based-application.aspx

Hibernate Mapping Cheat Sheet (applies to NHibernate too):
http://ndpsoftware.com/HibernateMappingCheatSheet.html

NHForge (the “home” of the NHibernate projects): http://nhforge.org/Default.aspx

NHibernate Reference Documentation:
https://www.hibernate.org/hib docs/nhibernate/i.2/reference/en/html/

Manning Publication, “NHibernate In Action” Book: http://www.manning.com/kuate/

IRepository and Specification Patterns

What are Specifications?: http://iancooper.spaces.live.com/blog/cns!844BD2811F9ABE9C!451.entry

The Repository Pattern: http://www.codeinsanity.com/2008/08/repository-pattern.html

ICommon Service Locator

Common Service Locator Project Site: http://www.codeplex.com/CommonServicelLocator

Common Service Locator: http://www.opgenorth.net/common-service-locator.aspx

Using Service Locator with MVC Framework: http://mikehadlow.blogspot.com/2008/10/using-
servicelocator-in-mve-framework.html

IOpen Source Software

Open Source Initiative - Licenses: http://www.opensource.org/licenses/
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About Griffon Solutions ‘

I Our Services ‘

Griffon Solutions is an Information Technology consulting company specializing in cutting-edge web
application development and implementation. We can provide you with a complete range of solutions and
services for your web e-commerce needs, including:
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Team Collaboration and Document Management (Microsoft SharePoint);
Customer Relationship Management (Microsoft CRM);
Web Content Management;
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Website development and graphic design;
Web Accessibility and Standards compliance;
Online marketing and e-commerce;
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Web application solutions architecture;
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Custom Web 2.0 applications;

X3

%

Custom workflows;
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Web hosting services

We specialize in Microsoft software technologies. Since 1995 we've accumulated more than a decade of
experience developing web applications in New York, London, Sydney, and Ottawa. We combine the latest
technical skills with a deep well of industry experience. We are also strategically partnered with companies
and professionals around the world to give you access to global markets, trends, opportunities and web
software.

We are determined to give you the best value for your dollar.

For more information please visit our website at http://www.griffonsolutions.com.
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