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1.0 Executive Summary

The project is a mash-up SOA application that unifies the user’s mail accounts from several online mail providers and in doing so it eases email accounts management on the user’s part. Clients of web email providers may be owners of multiple email accounts, which make the tasks of reading and managing emails from various sources time consuming and tedious. This project is being undertaken to cater to the market of such online e-mail providers’ clients who operate multiple e-mail accounts across different services. The project will ensure that the users operate on their accounts in a more organized, efficient and speedy manner. The user will be able to access multiple websites directly from a single application. Enabling this shall be effected by the ability of the project to store the users log-in information to the user’s various email accounts, using which the One Stop Mail Service logs into those email accounts online. The user can then read his mail from his different accounts as he would from different browsers in one single browser. The application developed by the project will be a one stop for accessing his multiple yahoo and gmail accounts. 

2.0 Project Objectives

· Implement an e-mail client service which unifies service provided by different e-mail services. 

· Allow the user to provide the list of email accounts that needs to be managed.

· Provide an interface for the user to access his accounts and view the mails in each account.

· Provide basic authentication for user login.

· Maintain a relational database service to maintain information pertaining to different users.

3.0 Project Approach

A client will be written that can use the email provider’s API to connect to their corresponding online services. All the different actions that are needed to make the program operational, such as logging in, will be performed and their code encapsulated into functions and classes. As different online services provide differing means of accomplishing the above-mentioned activities, code pertinent to each service will be further abstracted so as to form a One Stop Mail Service API. The APIs, WSDLs and other such resources pertinent to the task will be obtained from the respective email providers.

The project will be implemented in Java, Java Enterprise Edition technology in particular will be used including Java EE APIs that support XML operations. Java Server Application 9, or Glassfish as it is called, will serve as its container. NetBeans IDE shall be used in the development process of the project code. After achieving these basic objectives, we may attempt a few secondary objectives like maintaining and writing mails and increased security.

4.0 Project Design

4.1 Enterprise Design

The project will be designed as a Process Enabled SOA. The enterprise architecture for our application is composed of four layers namely enterprise layer, process layer, intermediary layer and the basic layer. The enterprise layer will have a light weight front end. This will be a web page that takes in the user login, password inputs and the requested operation of ‘GetMyMails’. The process layer is responsible for performing the operations based on the user’s inputs and has the major application code. It makes use of services offered by intermediary services and basic services offered by yahoo and gmail to perform the mail retrieval operation. 

The user authorization is performed directly by the enterprise layer passing the information to yahoo, gmail authorization services. The user cannot retrieve his mails before this authorization is performed. Once authorized, the enterprise layer invokes the email management process. This retrieves the user’s e-mail by invoking the intermediary level services offered by yahoo and gmail. Yahoo also offers more services for deleting mails, creating new folders, moving the mails to other folders, etc. The additional services will not be implemented after the basic objectives of the project are achieved.
The following diagram summarizes the enterprise architecture of the One Stop E-mail Service.
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Figure 1: Enterprise Design

4.2 Architectural Design
The project is a mash up SOA application. The following section explains the architecture of the One Stop Mail application. 

The architecture can be divided into 3 parts – The available mail web services (Yahoo mail web service, Gmail atom feeds), the Java EE container (which embeds the One Stop mail web service) and the One Stop Mail client application.

1. The One Stop Mail client receives the user’s new login name and password and stores in the database when the user creates his account for first time. It will also receive and store the details of the e-mail accounts that he wishes to configure using One Stop Mail.

2. Whenever the user logins, the user name, password will be passed to the SOAP based One Stop Mail Service. Its Service Endpoint Interface (SEI) will be invoked. The appropriate method in the service is invoked as per the WSDL specifications. In our case, the operation is to get the mails from all configured e-mail accounts of the particular user whose login name and password is provided.

3. The details are passed to the Service Implementation layer which provides the web service functionality to invoke the One Stop Mail Service API to retrieve the e-mail from all of the user’s accounts. 

4. The One Stop Mail Service API provides a common wrapper for all e-mail accounts. The One Stop Mail service API passed the control to the Integration Layer which converts the operations into the syntax required by the source systems, Yahoo and Gmail, and invokes the appropriate APIs. 

5. The yahoo mail uses SOAP to translate the get mail request and invoke the particular operation on its services. The gmail uses the atom feed to invoke the operation. The results are returned to the One Stop Mail Service and are sent back to the client application.

The following architecture diagram summarizes the design architecture of the One Stop Mail service.
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Figure 2: Architecture Diagram
5.0 Implementation Details
The first step in implementing this project is to write and test a sample client for yahoo mail. Since gmail provides only atom feeds, we need not write and test a client separately for it. Yahoo provides both WSDL and APIs for its Mail Web services. Listed below are the stepwise implementation details of the yahoo client and the gmail client and the design issues faced and design decisions made in each step. 
Yahoo:

· Register the application with Yahoo 
· Registering the application requires a yahoo account, application name and its description. The application URL should also be specified. The application developer should have control over the domain of this URL. 

· This was done successfully by creating a free web domain. It was later planned to update this detail later once One Stop Mail application was implemented and deployed.
· Yahoo provides an application ID and a shared secret for this application. These are needed to authorize the application when the application tries to access the Yahoo Mail Web Services. 

· Credential the user
· Yahoo credentials the user using Browser Based Authentication method. This requires the One Stop Mail application to redirect the user to a separate Yahoo login page. This page asks for the user login information and also to accept Yahoo’s terms and condition. Once the yahoo provides the details, yahoo credentials the user and provides a token back to the application.

· This token needs to be provided along with the application ID and shared secret to access the particular user’s yahoo mails. 

· There are 2 issues with this method.

· Issue 1

· Yahoo returns the token only to the application URL that was specified during registering the application with yahoo. For this project, the application deployment would be done only in a local server and not in the web domain. Yahoo cannot return the token to a local server unless the application is run on a machine which has an external static IP. 
· It is important for the static IP to have external access because Yahoo initially tries to ping the application during registration. 

· Issue 2

· The browser based authentication needs to be done in a server-side HTML embedded scripting language like PHP. The Web Server being used should support PHP. It also needs to be verified if GlassFish supports a web server. 
· The application developers are currently working on these issues.
· Make service calls
· Once application ID, shared secret, and token (Web Service Session ID) is generated, a SOAP client will be built for making calls to retrieve the user’s mails from any folder. Yahoo provides methods ListMessages()/ListMessagesFromIDs for this purpose. For this project, all unread messages from Inbox will be returned. There are many other methods provided by yahoo for composing messages, creating folders, moving mails to folders, deleting messages, etc. Some of these are restricted to Yahoo’s premium account users. These functionalities are beyond the scope of this project.
· The client will make the call to ListMessages()/ ListMessagesFromIDs and receive the response and provide it to the user. 
· The application can retrieve the whole message body only if the user is a premium user. This can be checked using the getUserData() method. 

GMail:

Gmail does not provide extensive mail web services like yahoo. It provides Atom feeds which can be read by feed readers to get the mail updates of an account. Google also provided data APIs to read XML and atom feeds for its applications. There was no existing application based on Google Data APIs to read GMail.

The first step was to design and implement a stand alone application to access and read the GMails. There was one issue because of which this was not initially working. GMail required the usernames and passwords to be encoded in a particular format. Once the encoding API was found, the application could retrieve the GMail mails successfully.
The second step was to convert this application into a web service. This was done using Java Web Services and the new GMail Web Service was deployed in the GlassFish application server.

The next step was to write a client for this GMail web service and test the web service. The Web service was tested with the Sun Admin console which allowed for automatic testing of deployed GMail web service.

On successful testing of the client is tested, the next step in the project was to integrate the web services. This is discussed in the next section.

6.0 Service Oriented Orchestration
The major goal of this project is the integration of the services offered by Yahoo and Gmail. As discussed in the previous section, there were issues which prevented the implementation of Yahoo Mail web services. This led to the design decision of not integrating Yahoo and Gmail web services, but to instead integrate multiple Gmail accounts. 
The OneStopMail application will be hosted as a web service. This service will take the user’s inputs for 2 mail IDs and passwords and invoke the Gmail Web Service. The Gmail web service will return the mails in both the accounts as feeds. The OneStopMail service reads this feed, formats it and returns the mails. 

The thin client to access the OneStopMail service is written in Java provides the web pages for user interaction in JSP. This is responsible for getting the user input and providing back the formatted response received from the gmail.
The project is a process enabled SOA, as the OneStopMail service provides logic for using the newly written GMail web service to retrieve mails from multiple accounts. 

7.0 Future Extensions

The OneStopMail application can be extended in the future to incorporate Yahoo Mail Web Services also. It can be made to check on multiple Gmail and Yahoo accounts simultaneously making this application a real one stop for the most famous mail account providers.
A database can also be implemented which can be used to store all the user’s mail accounts so that the user need not enter it every time. This can be optional as many users do not prefer to store passwords with an individual’s application because of security concerns. 

8.0 Project Presentation 
A link to the project presentation can be found in the following web site:
http://www.eng.buffalo.edu/~rkh2/

9.0 Conclusion
The OneStopMail project has been successfully designed and implemented as a SOA providing the user to simultaneous access of multiple Gmail accounts.
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