1. Channels

The channel is the most basic source of information in uPortal. It coordinates all related information and provides a framework to display the different contents of a channel in an organized way. Channels can only be created and/or modified by authorized users with administrative privileges (channel admin or developer, for instance). Other non-admin users can subscribe to channels of their choice and add them to their personalized layout. 

1.1 Channel Lifecycle

Channels are Java objects that implement the org.jasig.portal.IChannel interface. There are several phases in the lifecycle of a channel, the details of which are briefly described below:

1. Creation: The creation of a channel involves the definition of a Java class for the channel, specification of its various parameters, description of the purpose of the channel and outlining a workflow for the different steps involved in publishing and subscribing to the channel. All of these details are mentioned in a Channel Publishing Document (CPD file).

2. Registration: After a new channel is created, the uPortal system needs to be made aware of its presence. This process is called channel registration, at this stage the new channel is assigned a channelTypeId.

3. Publishing: A newly created and registered channel needs to be made available for users to subscribe to it and view it. This process, known as channel publishing, involves the configuration of the channel. The configured channel is then assigned a channelPublishId and placed in the taxonomy of the various channel categories.

4. Subscription: This is the final stage in which a user can subscribe to the newly created channel. By subscribing to the channel, what the user essentially does is that he adds the selected channel to his personalized layout. Internally, when the user subscribes to a channel, the system assigns a channelSubscribeId to that channel which is unique to each user's layout.

1.2 Channel Types

Channels are categorized into various types based on the type of content they are meant to hold. uPortal supports a number of channel types, as listed below:

1. Applet: Renders a Java applet in a uPortal channel

2. Image: This channel provides a container to render images (JPEGs, GIFs, PNGs). Though named an image channel, it supports more than just images. It can be used to render any media that can be played within a browser, such as audio, video, graphics or flash objects.

3. Inline Frame: The inline frame channel type is similar to the image channel, in that it also provides a container or a frame within uPortal, but is limited to displaying HTML content alone.

4. Portlet: The portlet channel provides an adapter to support JSR-168 portlets. Java Specification Request (JSR) 168 is a specification for Java portlets that provides standards to enable interoperability between portals and portlets.

5. RSS: This channel renders content conforming to the popular Rich Site Summary (RSS) format. This can be used to create news channels.

6. Web Proxy: This channel, like Inline Frames, is also capable of supporting HTML content, but in this case the content needs to be in well-formed XHTML. This channel can also render XML content.

7. WSRP Consumer: This channel supports content that conforms to the Oasis Web Services for Remote Portlets (WSRP) standards. This channel is used when third party web services need to be used in conjunction with the existing uPortal framework. In such a channel, certain user input may be taken from the uPortal side and processed by the third party web-service. The result is then returned back to the user via the uPortal framework.

8. XML Transformation: This channel renders XML content validated by an XSLT stylesheet specified in a uPortal stylesheet list (SSL) file.

9. Custom: This is a channel that is completely customizable. The writer of the channel has to provide all the resources and contents required by this channel.

2. Channel Manager

The channel manager is used to publish a new channel or modify the settings of an existing channel. Only those users at the top of the hierarchy, the admin users and developers, can access this functionality. The process of publishing a new channel (a.k.a. channel workflow) involves several steps. These steps are discussed below:

1. Channel Type: The first step in publishing a new channel is to select a channel type for it, this is done based on the content that the new channel is intended for.

2. General Setting: This is where the general information on the channel, like the channel title (displayed at the top of the channel), channel name and channel description are specified.

3. Channel Controls: Each channel has an option of providing the user with some control. There are 3 possible settings under channel controls,

1. Editable – the channel can be made editable if the user would have any need to modify any part of the channel or provide any input data to it. Enabling this property would generate an 'Editable' button in the channel being created.

2. Has Help – if the channel being created is going to be complicated for some users, then it is possible to provide a 'Help' dialog explaining the several functionalities the channel provides.

3. Has About – this is an additional feature that would provide extra information to the user, like who created the channel, when the channel was created, etc.

4. Categories: When a user wishes to subscribe to a new channel, he is provided with a list of categories under which the various channels are enlisted. This part of the channel workflow is where the channel admin specifies under which category the new channel should be listed. uPortal comes with 4 basic categories – Applications, Development, Entertainment and News.

5. Groups: This is the part where user-permissions for the channel being created are specified. For instance, if there is a channel called “Grades” to be accessed by all students, then only the 'student' login must be allowed to subscribe to it. After this permission is granted to the 'student' login, any student will be able to view the “Grades” channel in the category listing of all channels and subscribe to it, if he wishes to.

6. Review: This is the final stage in the channel publishing process. In this stage all the settings of the channel are displayed on the screen to be reviewed by the channel admin. Any modifications can be made, if need be. Or else the channel admin can finalize the settings by clicking on the 'Finished' button after which the channel will be published.

The above steps are the general steps in the workflow for publishing a channel. This workflow may change very slightly depending on the channel type chosen in step 1. For instance, for an RSS channel, there will be an additional step called 'RSS URL and Stylesheet' (after 'General Settings') where the channel admin would specify RSS parameters, like the URL for the XML document, among other settings specific to the RSS channel type. In a similar fashion, each of the channel types would have a slightly different workflow based on the parameters required for configuring that channel.

3. Channel Subscription

Once a channel is published, it will be made available to the users for subscription. Users who are authorized to subscribe to a channel can then view the different channels in their channel categories list and subscribe to any channel that they like. (NOTE: Users who do not have permission to subscribe to a channel will not be able to view that channel. That is, only channels that are “subscribable” by a user are displayed in that corresponding user's channel categories list).

Channel subscription is a simple procedure which involves the following steps. The user will first need to “Turn on Preferences” by clicking on the [image: image7.jpg]Server Software: Apache-Coyote/1.1
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  button at the top right of the screen. This will turn user preferences on and display all the possible actions in a row just below the tabs. The user can then create a new tab by clicking on “New Tab”, selecting a position for it among all existing tabs in his layout and giving a suitable name to that tab. After creating a new tab, the user will have to add at least one column in that tab (by using the “New Column” action button). And then, he can add any channel to that new tab by using the “Add Content” action button and subscribing to the channel he wants. The user also has the option of choosing a skin for his layout and a language of his choice (among the available choices).

After setting up the new tab, the user MUST save his preferences so that these changes would be in effect for all subsequent logins as well. The user can “Save Changes” by clicking on the [image: image2.jpg]


 button at the top right corner.

4. Setup

For my part of the ‘explorations’ with uPortal, I set it up on a Linux laptop. The specifications of my setup are as under:

· Operating System: Fedora Core 3, 2.6.11 kernel

· Processor / Memory: Pentium 4, 256 MB

· Browser: Mozilla Firefox v1.0.3

· uPortal: uPortal Quick Start v2.4.2

· Java: JDK v1.4.2 and v1.5.0

The first thing to do in order to get uPortal up and running on the Linux system (as is with any other), is to set the JAVA_HOME environment variable to the Java root directory and add the java/bin path to the PATH environment variable. Then, the HSQL server and the Tomcat server have to be started in 2 separate console windows. (NOTE: Before using uPortal for the first time, it is essential to start up both the servers as root. For all subsequent times, the servers may be started as any user, not necessarily root). Once both the database server and the Tomcat server are running, you can open up a web browser and point it to http://localhost:8080/uPortal. This will bring up uPortal’s default page asking for a login and password. For demonstration purposes, you may log in with both username and password as “demo”.

5. Channel Implementation

5.1 Campus News Channel

I implemented a channel called CUToday to serve the purpose of a UCCS info-channel. This channel would provide its subscribers with information on what is happening in and around UCCS, providing current affairs, campus news, announcements (if any), among other things. In addition to campus news, there were 2 other parts to this channel – a weather channel and an online monthly events calendar.

5.2 CUToday Implementation

As mentioned in the previous section, the CUToday channel has 3 parts to it – campus affairs, weather channel and an online events calendar. Strictly speaking with regard to implementation, the CUToday channel is actually a conglomerate of 3 different channels bundled in one. Since all 3 components dealt with daily affairs, I thought it to be logical to put them together in a single channel (or tab) called CUToday. But putting them together or not is totally left to each individual user's discretion.

For the campus news portion of this channel, I used the RSS channel type. I wrote a simple XML file (adhering to the RSS specifications) and passed it in to uPortal as an RSS feed. I listed this channel under “Entertainment” and gave permission to “Everyone” (all users of uPortal) to subscribe to this channel.

The weather channel was also done as an RSS channel, but for this I simply had to pass in an RSS feed from a third party weather information resource. I initially intended to implement this weather channel as a WSRP Consumer type channel. But since all the information on CUToday is with respect to Colorado Springs alone (specifically UCCS and its vicinity), I saw no reason to have a WSRP channel (to accept user input) and use a third party web service. Moreover, the WSRP channel would take much longer to load, since it would need the user to first enter some information (like zip code) and then it would have to contact the third party web service, retrieve the information and deliver it back to user. All of this would take much longer to render and would slow down the system. Hence I thought that it would be more efficient to render an RSS channel for weather information too. I placed this channel in the “Applications” category, giving permission to “Everyone” to subscribe to it.

The monthly calendar was implemented as an Inline Frame pointing to the location of UCCS’ online events calendar. This calendar would get updated each month, showing all campus activity that was scheduled to take place that month. Just as in the case of the weather channel, I listed this channel under “Applications” as well and again granted permission to “Everyone” to subscribe to it.

All of the above 3 channels have been aggregated into one single tab, called CUToday, for demonstration purposes. You may view this demo-channel (provided the HSQL and Tomcat servers are still running and assuming nobody has taken the liberty to change the channel) by pointing your browser to http://s50.csnet.uccs.edu:8080/uPortal and logging in as a “demo” user. 

A screenshot of this channel is also shown in Figure 1 below.
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Figure 1: CUToday channel

5.3 Usage-tracking Functionality

I researched on how to add an extra functionality of tracking the usage of the portal by different users. The intention was to come up with a method to determine who used the portal and what parts of the portal they accessed. There are certain Java classes in the src directory of the HSQLDB root directory called Session.java, SessionInterface.java, User.java and UserManager.java. Session.java implements SessionInterface.java, this handles all session activity, liking opening a session, authenticating it, accessing the respective database and finally closing it. The User.java file creates a User object to hold the name, password, role and access rights for a particular database user. The UserManager.java file manages all users' information. Tracking the type of users who access the portal could be done by adding custom code to the User.java or UserManager.java file. Determining what specific parts of the portal were visited by an individual user is dependent on each user's session. Hence, I believe that the Session.java file should be of help to track this aspect.

6. uPortal Performance Analysis

I used the ApacheBench benchmarking tool in order to conduct performance tests on uPortal, as it runs on my platform. I ran the benchmark test a number of times to see if it made any difference. Figures 2 and 3 below are screenshots of 2 of the test results I obtained.

[image: image4.jpg]Server Software: Apache-Coyote/1.1

Server Hostname: localhost

Server Port: 8080

Document Path: /uPortal/
Document Length: 0 bytes
Concurrency Level: 5

Time taken for tests: 4.634 seconds
Sent requests: 1000

Completed requests: 1000

Failed requests: 0

Total transferred: 317000 bytes
HTML transferred: 0 bytes

Requests per second:  215.796288303841
Transfer rate: 66.8041244065602 kb/s received

Connnection Times (ms)

min avg  max
Connect: 0 0.0 51
Response : 1 21.34 670




Figure 2: Benchmark test, first iteration
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Figure 2 above was the first iteration of the benchmark test I ran and Figure 3 below was the fourth. All the tests were run with the same settings of number of requests = 1000 and number of concurrent requests = 5. I found that the very first iteration of the test took slightly longer to complete (over 4.6 seconds) compared to all subsequent tests (around 1.7 seconds). There is a considerable difference even in the connection times and response times, requests per second and transfer rates. This discrepancy is probably only because the ApacheBench tool needs to warm up before it gives consistent and precise results, because all subsequent runs (after the first) pretty much gave the same result, similar to the one on Figure 3 below.
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Figure 3: Benchmark test, fourth iteration
From the readings shown below, it is obvious that uPortal was serving requests quite reliably (failed requests = 0). The connection time is very small (0.17ms average) and the response time is not too bad either (over 8ms average). The transfer rates and requests per second were also found to be consistent and at a decent level in all runs (barring the first).

[image: image6.jpg]Server Software: Apache-Coyote/1.1

Server Hostname: localhost

Server Port: 8080

Document Path: /uPortal/
Document Length: 0 bytes
Concurrency Level: 5

Time taken for tests: 4.634 seconds
Sent requests: 1000

Completed requests: 1000

Failed requests: 0

Total transferred: 317000 bytes
HTML transferred: 0 bytes

Requests per second:  215.796288303841
Transfer rate: 66.8041244065602 kb/s received

Connnection Times (ms)

min avg  max
Connect: 0 0.0 51
Response : 1 21.34 670




